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ETHRERESRKFEEEHZRNKEERR ELISA
PLARAR I 755X B3 3L 51 M

g AR EhONE 4E R XY OHOH
(bl K S A BRI TR S0E W 2L 430070)

B . [ 8] %&REZEKAFEPorcine deltacoronavirus, PDCoV):2 it 4k #7 & HL 4§ —F# 5%
M R, 2014 FERBRETEE, MBELMNZANAERLMSIRE, sTRELMRT EX
B, A KA A ik tiAkeg PDCoV MR T (N)ER G A iR, &40 PDCoV ik ey
B4 ELISA Fi%, # PDCoV #jfniHAtemfiiTmEiAEsfst i, [Fi%] v, PDCoV
CHN-HN-2014 #£69 3 F 20 RNA #4448, @i RT-PCR ¥3% PDCoV # R &% @ (N) R E 494Kk
cDNA, ¥ H4ENRAZ R X BAR pET-30a F, MERAZ KX A pET0a-N, 31X MATH
Rosetta(DEB), % 53 R 2 -B-D-AAX F FLE - (Isopropyl-beta-D-thiogalactopyranoside, IPTG)# -5 &
ik, AthALegELA N B G 4 k4R, 5 PDCoV N-ELISA Fihteml ik, 45 45 ke, &

Bobb, #82M, A Tl R F a9, [4R] SDS-PAGE #ikAEMIEE At N &G £
%—y/ ST X A2, Western blotting 1E52 R A9 TR Z & LA R &M, Fafue) THEaE
249 N-ELISA BA RAFAH T, S, 82K, 54 XI0 R oA 148 4 % 95 4 o i Fo
102 4l R ik, BAY 77 sk bh ra ke */\};7(7 88.99%, IAMAFA-F A 92.90%, B 4545 % A 91.20%.
J #3564 ELISA Z7 ikA8 0] 267 Wré JR e, PDCoV Hiuik FEEfn & g b & 4 66.67%. [446] #
S E AR RIB AR N-ELISA kAam) 7 ik 5 b A2 iX 3 69 45 6% &, 5T A F PDCoV o 34k
A A RAT IR F 2
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Development and evaluation of an indirect ELISA based on
recombinant nucleocapsid protein for detecting antibodies against
porcine deltacoronavirus

YANG Hao FANG Liu-Rong™ DONG Nan LIUJing QIAN lJin
WANG Dang XIAO Shao-Bo

LIU Han

2831

(State Key Laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong Agricultural University,

Wuhan, Hubei 430070, China)

Abstract: [Objective] Porcine deltacoronavirus (PDCoV) is an emerging swine enteropathogenic
coronavirus. PDCoV outbreak was first reported in the United States swine in 2014, and has
subsequently been reported in many Asian countries. Nowadays, PDCoV has been becoming a great
threat to swine industry worldwide. Using the recombinant nucleocapsid (N) protein expressed in E.
coli Rosetta(DE3) as the coated antigen to establish an indirect ELISA for the detection of PDCoV
antibody, providing a useful tool for antibody detection and epidemiology surveillance of PDCoV.
[Methods] The full-length cDNA of PDCoV N gene was amplified by RT-PCR based on the PDCoV
strain CHN-HN-2014. The RT-PCR production was inserted into prokaryotic expressing vector
pET-30a to generate a recombinant plasmid pET30a-N. Then pET30a-N was transformed into E. coli
Rosetta(DE3) and induced by Isopropyl-beta-D-thiogalactopyranoside (IPTG). The expressed N
protein was purified and used as coated antigen to develop an indirect ELISA for detecting antibodies
against PDCoV. After the specificity, sensibility, and repeatability of the developed ELISA method
were evaluated, this method was used to test clinical serum samples. [Results] SDS-PAGE and Western
blotting analysis showed that the N protein was efficiently expressed in supernatant and was specific
reactions with antiserum against PDCoV. The established N-ELISA was highly specific, sensitive and
repeatable. A total of 148 serum samples collected from pigs with a known immunization history and
102 serum samples collected from pigs with unknown PDCoV status were detected using both
N-ELISA and neutralization test. The results showed that the positive agreement rate was 88.99%, the
negative agreement rate was 92.90%, and overall coincidence rate was 91.20%. The positive rate of
267 clinical serum samples examined by N-ELISA was 66.67%. [Conclusion] The established ELISA
method can be used as a tool for antibody detection and epidemiology surveillance of PDCoV.

Keywords: Porcine deltacoronavirus, Nucleocapsid protein, Indirect ELISA, Neutralizing test

¥ /R B8 5eb 4R 9% 75 (Porcine  deltacoronavirus,
PDCOV) 23 AF AT A BRI — i gt b o 2
A DU H AR08, B2 s 2L
K, DTS . WKnt | Ko FERHE, I ARAER
Eipg g B 98 9% £ (Transmissible gastroenteritis
virus, TGEV)FIR& i 714 M V545 5% (Porcine epidemic
diarrhea virus, PEDV)5 |2 1144 IR TE R A AL
PDCoV F 2012 4y Woo 55 I\ & & 22 7 i RAEHY
ER P E IR, B TERA R
B, AR HEORIEER ADREM, 2014 45 2 A,
EE BT E KA IETEA TGEV., PEDV., &4k

Ji#E(Porcine rotavirus, PORV) B f) 5 ke 2|
PDCoV#*, 7% PDCoV ] x4 HA Btk IF 5|
RATHEIEE . HarREZ=AH 20 A4S il 2|
PDCoV &Y, Bl PDCoV 7E3E V2 A7,
CHEL ZRE. BR. B O INEREEZ AR
4GB T PDCoV K& A, 31 PDCoV
PTG IR K, AR faF L H 25
U

PDCoV J& FiebtRapi s , f&AT JEME 0 R B
RNA J& 8, FEFAH 2K 25.4 kb, Zifis 15 AL
MRS L 4 DNEEHIEE R 3 & el
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SRR VR O R LT R E(S) . /MREF(E).
A 1 (M) L ARG (N)&E T, Hirp N 22 1 J& PDCoV
WEERL TS e PR R, AR R S 5
P, PDCoV Byt mEr %t N B (P IAs A: ik ]
LRI | HUiAKE R, JF BAEANR] PDCoV
Bk N EA RS Wi, N EA R
37 PDCoV B AW ik k& . A5
PLE A% Z5 . 4lifbArYy PDCoV N 1 N,
#EN7 T A PDCoV HidA iy ELISA J7iki, -5
I AT T

1 MEETE

11 f/E. #ESFRN

PDCoV CHN-HN-2014 #f F A S5 2 M PR A&
st st KRS DHS50 Fil Rosetta(DE3) .
JFR%Fe kB pET-30a 14t A< 26 2 AR A7
1.2 I&

FEIEITE (CSFV) | J8 BOH 5 WP 25 G A 75
(PRRSV) ., J&EIMHEE 2 BIPCV2)., PHFERJikds
(PRV). TGEV. PEDV. PoRV. PDCoV FH I {7 |
PDCoV B 1ML A &% PDCoV CHN-HN-2014 #k K
195 922 1 B 928 i AN [ B ) SR 8 70 10 955 340 Pl A S0 3 25
i1 G972 = 1 AN G I L e | A
WY
1.3 FERFIFUEE

RNA S5l FRTENVING . Tag DNA
RAME. T4 DNA E4:H . DNA BERE FHZ2 0
DNA Marker ZE¥04 B AW TR () A BRA A
(TaKaRa); RNA FEHUAT & OMEGA AH]™ i
B RERIE MR 2o TIANGEN Al i £t
bR PN F Santa Cruz 23] 5 BERRAIG A R4
RS ABRA ] AR RGE . BERBUE R
4:. PCR{Y, Bio-Rad A+il; MEHR{¥, BioTek A,
1.4 s5|¥ngit

H4 PDCoV CHN-HN-2014 #AY9 N KR FE41)
FIFH Primer 5.0 #RAFBETT 38 N JE K 424 cDNA (1)
SRS Y. L5149 F: 5-CGCGGATCCATGGC

CGCACCAGTAGTC-3' (Xl BamH | b7
H); FUSIY R: 5-GTGCTCGAGTCGCTGCTGAT
TCCTGCTT-3' (F Ik A Xho | fEYIf4). PCR
WK Z : 5xBuffer 10 uL, dNTPs (1.5 mmol/L) 4 pL,
Primer STAR HS DNA Polymerase (2.5 U/uL) 0.5 puL,
51 F (10 pmol/L) 1 L, Fi#5 14 R (10 pmol/L)
1uL, cDNA1 puL, DEPC H,0 325 uL, PCR i
M. 94°C5min; 98°C30s, 50°C30s, 72°C
1.5 min, 3t 35 MEF; 72 °C 10 min,
1.5 PDCoV N £RE ¥ 18 5 [Fix ik Bk A E

FIFH RNA - BGAGR S P2 B0 5 5 RNA, U
s cDNA JEAE AR, R AR S5 | i
i PCR #7## PDCoV N F:[H . [Hliify PCR F=#H
BamH | il Xho | XU Y]J5 1 A pET-30a [AAH LY A7
M, MEEA R TR . EAR IR TR 4 BamH |
F1 Xho | SUEFYIHEE o
1.6 PDCoV N ZRRE#ZFIE. G 5%E

W K H Y 43R Ok R AL K AT R
Rosetta(DE3)/E 2 24101, 37 °C. 200 r/min JRi% 55
77 % 0.4<O0Dgpo<1.0 J57, MMAZIULSEH 0.8 mmol/L
1 IPTG 7E 16 °C S KiE . 4 HlfEA S5 16,24 h
HURE, FHT SDS-PAGE HLJKAGN . UFSZ PDCoV N
EARMERIRG, Y RIS, 16 16 °C
P 24 h, WORRIK, HRKEKER. KA
MBS BT UOKIRA YT, SH 7S ke,
FEAERA 15 s 15 15 s, #5225 3 min, HEHR
ARVE RS 4 °C., 12 000 r/min #5.0> 10 min, ZrHIHCE
T AITEHES T SDS-PAGE Hiyk A, AT & B4 2
MR EHEAALH IR His PRt
SFAAife kb T, 4tk N A4 SDS-PAGE
HLYK 5 ENE] PVDF i 1, Jf PDCoV BRI & 1
J—%i, HRP tric I EPisE 19G 1R Zhiidkfr
Western blotting il ,
1.7 PDCoV N-ELISA $u{kt&m 7% 898 L
171 RERFEOHRENLEHREHNHE:
F4lifb iy PDCoV N & 3% LA Lo B 28 2Ok FEAK
Yk 5.00, 250, 1.25. 0.63, 0.32, 0.16 pg/mL,
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PDCoV #r#fEFA . BHPE M M 1:20 5 b FiBE 2
1:640, R J7 PR e AT ELISA K, DAFHME:
IM7% ODg3p>1.0 HA T PIN {RLH (1) €0 0k 25 A v J3E
IV 75 5 0 A Ay s PR D A e e e A i 3
MR RE AL

172 RESHEFEMBE: FifC Rk
R NN i g Ea )1 |2 Ay s s 7 D R
RS T s . 4 °C 3k . 37°C2h, 37°C
3h.37°C2hJ54°Cid#.37°C3h /5 4°Ciltk,
SRS HZ 1 HE ELISA FEFFEHE TN

173 HESHFRINEHEEENHE: URiEhER
AR B P S5 B Bl il A , 2371 LA 0.5% BSA
i) PBST. 1% BSA i PBST. 2% BSA #J PBST.
4% BSA [ PBST. 1%ifF et PBST . 2% st
() PBST . 5%t PBST Al 10%JBEN5 Wik
PBST T 37 °C /4] 1 h, #1742 ELISA MlxE . Bl
J LAB A () 3 AT 435 3474 30, 60, 90, 120 min
Je, EATIRIHE ELISA XE .

1.74 MESERBRNSEERAREHRE: 4
L4 0.5% BSA fY PBST . 1% BSA it PBST .2% BSA
(1) PBST 1 PBST 1E A L5 BRI, 4 7 1] 452 ELISA
WISE , DARHE SRR LSRR BRI . SR DA (Y 1L
T BRI A B ML L 7E 37 °C 43I 15, 30, 45,
60, 90. 120 min J5 #4714z ELISA JIXE .

1.75 B EHBREMERMNENHE: K
FifbR — P12 HIE 1:2 000, 1:4 000, 1:8 000, 1:10 000
F1 1:12 000 #i J A4 TIA14% ELISA A o LA 2 /Y
TRl R B L, INA — )5 F 37 °C 4r 512 & 30.
60, 90. 120 min, & {A)5E ODesgo

1.7.6 [RYIS MRS EIRORRRE : HLHA 0 AR FEA T IR]
% ELISA, JIAJEYIE 730 8¢ 5. 10, 15, 30 min
Je %€ ODsg3oo

1.7.7 FEFRERIFRE: FIEL M ELISA Jr ik
141 {5y PDCoV H AL A B 4 I it , 1T
i SIP {E [SIP i =(K: I FF i ODgzo— BH 14 XTI/
ODg3o)/(FH A% FE ODgao— B X ] i ODggo) A F-3AMEL
(X )FIkRiEZ2(SD). #iiE ELISA BYFIERRER . 24

SIP {E>X +3SD B ¥lE KA, 4 SIP {H<X +2SD
IHE M A, SIP {EAE X +3SD 5 X +2SD 2 [t
] BE, TR LRI, PR ARSI S/P {E>X +2SD
FIRAE, SIP fl<X +2SD HI R BHYE .
1.8 HFHFMiRI

FHENT Y ELISA J7ifaill CSFV. PRRSV,
PCV2, PRV, PEDV. TGEV. PoRV {45544 pH
M3, [FEFsES7. PDCoV BHME . BAPE LG X iR,
E TR R
1.9 ESEHRE

Rl —Hugny 3 Yeibnt, [RIEHR 14 {7
M3, HWIEHENERE SPEHTEZERRE, T
JUTHEST 1Y) ELISA J5 i b N EE &2 1 o B 3 #ith st
BB A —He, [RIBTR 14 iy, ARPEK:
MFS2I0Y SIP AT 5 R4, e irdsr ELISA
J5 A R E A
1.10 FREMRIE

¥4 PDCoV N 2 119 ELISA #idf A )5 37 °C
B 3. 7d 14 °CHUE 30, 150 d J5 43 Sk bR
BHPE I 385 AR E I I3, PEA N-ELISA K5 vk
IR EE
111 HERRWE

T HE T, N-ELISA J5 i viEmf ik 5]
SEPE, HEELAY ELISA J7 ik A AT (] i A6
148 1}y PDCoV CHN-HN-2014 ¥k K G 11 e 415
A IMYE AN 102 Gyllm AR IMLTE , JF R I 25 R34 T A
3T FEFR RIS, YHUAS /N T 1:4 B
FIBATE, RTEET L4 A B
1.12  Ifa R I A4 SR A4

fdi F 77 19 PDCoV N-ELISA Hribin v,
Xiok AL WAk, RS 267 G R IS A TR
W, GEi iR

2 GRE5HH

2.1 PDCoV N ERFEHRIERAAEE
DL PDCoV CHN-HN-2014 #£93E R4 RNA K
ik, Wt RT-PCR § 343815 K /N2 1 000 bp /Y H
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B, 5SS R—%. M EM A B, 4 BamH | F1
Xho | XY Je 4 A A2 3 ik 4k pET-30a H, 1k
KIGFFHE DHSo B2 B4, NMEARBURR, £
BamH | 1 Xho | X)), 4R/ 1 000 bp 1 H
[} 25415 A1 5 400 bp MYZRMASRAT , UL N BRI 248 A
PET-30a #AAM . MFFIESLICAREZEAE | I A miiHi
5, d W H A R A i S K HoAin 44 pET30a-N.
22 PDCoV N ZHHEIFRIE. it 5 Western
blotting 4 4f

BNk pET30a-N 441k Rosetta(DE3)E 4]
W, % IPTG if5F/aRiE, BEOERER RS
W5 38 FTE 539 284 T SDS-PAGE A5l
FRMEA N EAEZEUEEE AT L
W, KN 45 kD (K 1), ST—8. KRArE
FIFH His brasiittalifk, 2 SDS-PAGE Hiik /G5
#| PVDF Ji& | 3/-4T Western blotting #&:30ll . #ii[&l 2 fir
/N, SDS-PAGE B R#FAGIEE LB AR, Al
FEAHSE N 0.2 mg/mL; Western blotting kil {7E
KNy 45 kD b R S 45, Ui RB IR
ity PDCoV FHMEIMYS & AEFE MR, HAT RAT
(1) S JEE

kb M 1 2 3 4 5

70—
55—
40—

35—
25—

1 ZF=E N EZQWALRMSERIL

Figure 1 Soluble recombinant N protein expressed in
supernatant

F: M: # A Marker; 1; S41 50k pET30a-N Fi%F:; 2: pET-30a
16 °C 55 16 h; 3. pET30a-N 16 °C 55 24 h; 4. VLE; 5:
.

Note: M: Protein Marker; 1: pET30a-N non-induced (16 °C); 2:

pET-30a induced for 16 h (16 °C); 3: pET30a-N induced for 24 h
(16 °C); 4: Cracked precipitation; 5: Cracked supernatant.

kD M 1 2 3 4 5 6

E2 4k NZER8Y SDS-PAGE #&MF0 Western blotting
S

Figure 2 SDS-PAGE and Western blotting analysis of
purified N protein

e M: I Marker; 1, 4: pET-30a16 °C 524 h; 2, 3,

5. 6: 4ifkiy N &,
Note: M: Protein Marker; 1, 4: pET-30a induced for 24 h at 16 °C;
2, 3, 5, 6: Purified N protein.

2.3 PDCoV N-ELISA 3£ ST

231 mIERE M 7R E LRI 2R
N, YR O 1.25 ng/mL . TR RAE L
4y 1:80 I}, BAME I 7% ODego 4y 1.242, [ Il 7 ODegso
4 0.109, P/N fEf K, HILHiE N EHMRED
Bk BE R 1.25 pg/ml, I3 e fER RS RN 1:80.
FRAERA . PHE ML R 25 5, o P 214
Hy: 4°C Rl eid B 0.5% BSA 1) PBST,
HABIEA 60 min; AL R A 0.5% BSA
(9 PBST, ] 30 min; MEks —Hif ke
&4 1:6 000, AL BB 60 min; I EdE S
R EsHE] A 5 ming

2.3.2  FIERRAE: FIH N-ELISA HLAK I J7 Ha 6l
T 141 fjy PDCoV HRIBTIA, B F AR &, T
B SIP {HAYEX(E X =0.103, SD=0.036, #fiE R
) ELISA Rl J5 vk e dnifE R . 2 SIP {E>0.211
i A BEYE, 24 S/P {H<0.175 BHHIE A FATE, SIP
fH7E 0.175 5 0.211 Z (AW AT &8, Q- AG: i i
SIP{H>0.175 i K B , SIP {8 <0.175 k1 g B .
2.3.3 N-ELISA By$55M: FMIAEH N-ELISA
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J5 K CSFV, PRRSV, PCV2., PRV, PEDV,
TGEV. PoRV M MEBHIEIMYE , &5 BAE,
TMXF PDCoV PR i3 F AN 25 SR Ry B (3 1), 16
HHEENT 1 N-ELISA J77: HAT RAFAORE A .

2.3.4 N-ELISA BIEE1%: F[F—H g A
ELISA HFIA Rl R A0 1 ELISA i[RI 14 £y
MG A TR A 25 R B, Sb N = 2 M6 1 A4 S
REAE 1.22%7.46%2 0], Ht[H) 2 A8 5+ R 5L
7 0.93%—9.63% ] (& 2), ¥MKT 10%, 1iHH fr
FENT I ELISA J7 i HAT R4tk py 21 52 M R it i)
HEM.

2.3.5 N-ELISA B9f2EM: U gmitrik T
37 °C Fl 4 °C 47— @A) Xf [il— PDCoV Bt
LT AP M8 SEA TR, 255 7F 37 °C £ 3d.
4 °C 747 30 d. 4 °C £#47 150 d i ELISA HAsi 2

% 1 PDCoV N-ELISA 4FH 41845 2

Table 1 The results of PDCoV N-ELISA specificity test

Iﬂl?ﬁ Sera ODg30 S/P 25 Results
CSFV 0.149 0.040 -
PRRSV 0.133 0.024 -
PCV2 0.151 0.042 -

PRV 0.128 0.019 -
PEDV 0.151 0.042 -
TGEV 0.152 0.043 -
PRoV 0.142 0.033 -
PDCoV (+) 1.113
PDCoV () 0.109

RTCIE #2257 (3R 3), VBT N-ELISA J5iik
FEtE R AF

236 N-ELISA 5B FEE: HEvw
PDCoV N-ELISA J5 %5 A [a] i 460 250 15y
M, H 148 3y PDCoV CHN-HN-2014 #k K
PE T S PEAT R G AR RIBS R] YR, 102 40 Al AR

*2 EEMRKLE
Table 2 The results of repeatability tests

P E & Intra-batch repeatability

HLMEIFE A M Inter-batch repeatability

IIRGETRES — =
Serum No. FHffebimE 55 RH S febiE 2 5 R
X +SD CV (%) X +SD CV (%)

PR L 0.978+0.020 1.1440.067

Standard positive serum

B UERE ML 0.100+0.003 0.103+0.011

Standard negative serum
1 0.903+0.019 211 1.012+0.018 1.71
2 0.884+0.011 1.22 1.069+0.024 1.45
3 0.661+0.011 1.59 0.731+0.043 2.00
4 0.931+0.049 521 1.053+0.022 0.93
5 0.973£0.055 5.69 1.164+0.058 4.93
6 0.696+0.011 1.51 0.664+0.054 3.94
7 0.719+0.035 4.89 0.655+0.048 5.01
8 0.577+0.038 6.61 0.459+0.006 1.19
9 0.893£0.037 4.11 0.718+0.039 1.78
10 0.432+0.032 7.46 0.362+0.022 3.97
11 1.149+0.053 4.65 1.054+0.032 2.99
12 0.860+0.029 3.43 1.047+0.039 3.19
13 0.583£0.031 5.24 0.701+0.070 9.63
14 0.816+0.010 1.23 0.979+0.039 3.60
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#3 REMARER ML o SR PIR AR YA 5 92.90%,
Table 3 The results of stability test BT 450 88.99%, M4 91.20% (3¢ 4).
TRAFZAF ML b et ) ‘ ’ ‘ ‘
Condition Serum samples 00= [F] At A BT ) N-ELISA AT UGN 21 At 4
87°C, 0d ! 1.115+0.039 Sy L4 B , EBEE ) N-ELISA B B B
= 0.102+0.011
S
37°C, 3d + 1.235+0.032
- 0.124+0.013 2.3.7 N-ELISA {URE N A XM MPT N HE
ST * 1.006+0.020 SR ELISA KGN Iy ik, X5k AL . T . ik
= 0.098+0.011 B
NS N N1V VR E1 S £ A
4°C, 30d . S 3 AN 14 IS 267 B PRI FE bl EA TG
- 0.1160.012 W, BV IA 85.71%, AN 66.67% (£ 5).
4°C, 150d + 1.089+0.017 ;H\:FP 7 /r%j%;’;iﬁl}'}ﬁ%%ﬁ 91.67%-100%, EJ‘
= 0.108+0.011 N
U PDCoV 7EMIAL . Eg . Wt 3 MK HT
{E: +: PDCoV PHYEIMIE; —: PDCoV BH{EIMIE. L“t/g (=2 T MR
Note: +: PDCoV positive serum; —: PDCoV negative serum. PEWLAT o

F 4 N-ELISA 5 Fnitis B5 & 1N 45 R

Table 4 Detection results of serum samples by the indirect N-ELISA and serum neutralizing test (SNT)
N-ELISA #ilj 25 5

Results of N-ELISA . ﬁéﬁ
BT RE i B BRI Comu?{;r;ce rate
Number of positive samples Number of negative samples
ARG 45 R <14 141 10 131 92.90
Results of SNT 1:4-1:8 17 13 4 76.47
1:8-1:16 37 29 8 78.38
>1:16 55 55 0 100

5 IEREMFRER ELISA #MEER

Table 5 ELISA results of clinical porcine serum samples
RAEME  FeamBoE FAMERRER AL FRAPAEAF: dh PRt

Hi X . rARR
Sources Collected  Number of quber of NL_meer of Positive rate Age in days
dates samples  negative samples  positive samples (%)

WAt # A Huangshi, Hubei 2015.12 23 23 0 0 -
WIHLERM Ezhou, Hubei 2016.04 14 0 14 100 35 Hik
WL Jingzhou, Hubei 2016.05 10 0 10 100 B
WAt ¥4 Huangshi, Hubei 2016.05 20 1 19 95.00 -
WL # X Huanggang, Hubei 2016.05 28 0 28 100 F=jabia
LR Xianning, Hubei 2016.05 15 14 1 6.67 21 Hil%
#HIJLEI Wuhan, Hubei 2016.07 19 0 19 100 =
WALELT* Xianning, Hubei 2016.10 6 6 0 0 1-21 Hi#%
WIALERIN Ezhou, Hubei 2016.11 24 2 22 91.67 1-21 Hi%
WIALERIN Ezhou, Hubei 2016.11 12 11 1 8.33 1-21 Hi%
WAL Wuhan, Hubei 2016.11 17 16 1 5.88 1-21 Hi
TR ERM Zhengzhou, Henan 2017.04 25 6 19 76.00 1-21 Hig
MEGH 2 Xinxiang, Henan 2017.04 22 1 21 95.45 1-21 Bt
JAHLAG7K Hengshui, Hebei 2017.03 32 9 23 71.88 1-21 Hi
it Total 267 89 178 66.67
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3 st

H 2010 4FJiK PEDV ZFS:#k5 |75 IR TS & A=
PISK, ATHEIEYS ok 7™ B i T IR H LI
TR E TR B T B 23R R 1) 2014 4R L)
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