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B E: [Fx] 9 AT HIE5 & (Porcine epidemic diarrhea virus, PEDV)3| A2 898 AT B 45
b T E KR FAK. PEDVS ZATUAEFE 742 A4k, [B 691 R4 &L PEDV CVT77
JE VAR S2 ATk (aa: 9611 382) 1 HI &AL % FEIUIR;, KA R IR S2 BALIK L&KL B e kAL X .
[ 75 % W42 % AT 44069 PEDV S2 #.42 fk 43 25 DNA (s2,) %[5 £ 84K pET-28a F 444 Escherichia coli
BL21(DE3), #1MH IPTG % S2 A& iA, v SDS-PAGE viik#bhfbeg E40 S2 A2k 25 #7182 K
B RH &% S EUR. £ E. coli BL21 F GST ad kA B 2 S2 sk Aok, K EF 8 MR
KA FZF) 16 Bk, VAR &G990 S2 BRI R iE h —4n, i@ iE Western blot (WB) /7t % 7] 16 Ak ¥ 49
PP RS 16 BK, %2 S2 BAak Loy &4 B itk X, [45R ] T4 PEDV S2 B2 Ik tgAast 4F
JRE#HB0KD; #54h kX ERG, LEEZHRELHKR, WB LRI T, 4hibey S2 MAEAKAEAHE
i PEDV fiFin3]; vAshibeg S2 ALK 25389 2 K& bl & % Fdnid, ELISA HAN AR AN
F 1:25600-1:102 400 Z_J8], 5. J& LAACAn 8] B o 95 K Ao AT 3 R A, #1689 % St & =T AR % Vero ajit,
¥E5h44 PEDV DR13 35 &4k, vA%| &4 % Fido k@it WB A 52 A~ GST akb &k ik ey 16 Bk A% 3] 11 A~
FELME R R M 16 AR, WB M B, 269 AR 4 16 IRERT VAR 4L PEDV s iF 23], %2 3|49
M 16 IRAE S2 BAL K BT AR, 4 AR B mfit & 4% X (aa: 969-984; 1 065—1 096; 1 225-1 280; 1 3611 382).
[ 436 13 2040 PEDV S2 A2k % FL ISk 69 6] &A= S2 Ak &M B 44 /R Az R 69 54 A B)
FTHRSEQWEME NG, AHE A PEDV N7k E R T Lk,
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Abstract: [Background] Porcine epidemic diarrhea (PED) caused by porcine epidemic diarrhea virus
(PEDV) has caused significant economic losses in pig industry. PEDV S protein can induce the host to
produce neutralizing antibodies. [Objective] To prokaryotically express the truncated S2 (aa: 961-1 382)
of PEDV CV777 vaccine strain and prepare polyclonal antibodies with which to identify regions
containing linear B cell epitopes on the truncated S2. [Methods] The codon-optimized DNA fragment
encoding the truncated S2 of PEDV (s2;) was inserted into pET-28a. The resulting pET-28a-S2; was then
transformed into Escherichia coli BL21(DE3) for expression under the induction of IPTG. Polyclonal
antibody was prepared by immunizing New Zealand white rabbits with the truncated S2 purified by cutting
out the aimed band from the SDS-PAGE. Serial 16-mers, overlapping 8 aa each other and covering the
whole sequence of the truncated S2, were GST-fusion expressed in E. coli BL21. Positive 16-mers were
identified by western blot (WB) using prepared polyclonal serum as the primary antibody. Linear B cell
epitopes containing regions were located. [Results] The truncated S2, about 50 kD, mainly existed in form
of inclusion body, of which the expression level reached the maximum at 4 h post induction. The purified
truncated S2 could be recognized by porcine anti-PEDV serum in WB analysis. The titer values of the
polyclonal serum ranged from 1:25 600 to 1:102 400. Immunohistochemical and indirect immunofluorescence
analyses indicated that the polyclonal antibodies showed specific reactivity with PEDV DR13 in Vero
cells. Eleven positive 16-mers were identified from 52 GST-fused 16-mers by WB using the prepared
serum. All the 11 16-mers could be recognized by porcine anti-PEDV serum in WB analysis. The
identified positive 16-mers formed 4 linear B cell epitopes containing regions on the truncated S2 (aa:
969-984, 1 065-1 096, 1 225-1 280, and 1 361-1 382). [Conclusion] The preparation of high titer
polyclonal antibodies against truncated S2 of PEDV and the identification of linear B cell epitopes
containing sequences on it laid a foundation for understanding the structure and function of S protein, as
well as developing effective PEDV diagnostic methods.
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¥ AT I E 5 5 % (Porcine  epidemic diarrhea
virus, PEDV)J& T J& £ i & H (Nidovirale) 5 R i
2 Pl (Coronaviridae) o- 7 IRk %% @ J& (Alpha-
coronavirus), JE5IRLHE, FEAEB AT E IR
TS E 85—, PEDV FBURYE/ MG b H 4
i, SLEBIREZESR RPN R, Him AR
IKEEREYS . MR RERBEK, FEREE LA

P B R AT R R 0 BRI
5 (Porcine epidemic diarrhea, PED)Tg X & FLF Rk
M, ARHAE T X H 2 370, 2010 4RJEHF
fi, PEDHIRAEFRIERTE IR K . 20134 [ 1
UHGE T PED, Ry R IEM . BRI FIE DI
) A M DX, 25 A Bk IRAE M B T ™ E B & T
e,
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PEDV JLHZAU MR IESE RNA, KEEZ 28 kb,
1€ PEDV FE K41 iy 5'F0 33k g i [X A ) £ 7% 7
ANFFL R EHE (Open reading frame, ORF), 437l
Y fi% % 1 (ppla A1 pplab). £FEE (S,
180220 kD). &M (M, 27-32 kD). FEHEH
(E, 7 KD)FIZASEHE (N, 55-58 kD)LA K k4%
7 11 ORF3 1%, PEDV S 7K (1 & %
B LR, TER SR R B . A2 kG
A BERA AR SR R RN R
S H ARG S & T S AR HE R B
PEDV 1 S &1 Al LAJyly S1 H1 S2 AN EE, 79
H T B S AR I 2 AR 25 A DL R s S e
T ARSI, S &AW RIE SR B A
Ty R E O, DIk S
WL S A SR B: ()5 7T LU A LR 4
P S R R R R T B B A T PEDV £ 1M
WO SEA FEET 4R, s1#E
1 N 3fi(aa: 19-220)?% Collagenase equivalent
(COE) i Jfi [X (aa: 499-638)1*% | S1/S2 % $ X
(aa: 636-789)VF1 C-ui i X (aa: 1 371-
1 377)°21 Bk s X RSP LE S B
1) S1WALIX, feiitsikB] PEDV S &Y S2
W b 77 E HLAT S 8 A 3 i op R Jst e 45 0,
Jf H PEDV S &M H S2 W KL4% S1 W AR, Xf
b BRI B ARG R, S2 AL AR A AT
DU = A v R BAA ; S2 I Bt 2 F a2
(T B R, A BESE L) PEDV CVT77 9%
HibRA ST MR, RN A B L S2 W 3
ERYLTE B 4l Ao

AWFFEAL R AL SRS Ik PEDV CVT777
PR S BRI S2 il ik (aa: 961-1 382)Jffil %%
HZspehilk, PRSI SZiitEs s2 #ikkik
Sk PR E S 8 EIERRFEILN R 5 GST A& #ik
() 16 REUEF T e, %5 S2 BRUE K b kit B 4
F0iX, LIHAAIGK PEDV % . Wbl &% S
FITIREPEDF I 3R HE A

1 ARSI
11 M8

111 =&, 08, EHRFARAL
Escherichia coli TOP 10 1 BL21(DE3)Il H KAR

AL B (AL ) A R W R R S A
PET-28a. pXXGST-1 A A S5 %= - f¢ . Vero 4
ffl. PEDV DR13 55tk WA S0 % R AF
112 FZEAFIFNEE

FRAIPE N DIEE . DNA AT, DNA I
ERRGT Y R gl /NI R By il il
I AN 5E A e 500 W ) _E 3 2k A MR AT BR A
Al BURLFRBGRF & . DNA IR F) & A
Axygen AP ARBUNAEBRAR; HRP Friciyil
Pt 19G W A A T AEY) TR (B B A PR
H]; Alexa Fluor 647 #ric B ILIEHT 4 19G I A 1
BAREVEARAB/AH; ClonExpress MultiS
One Step Cloning Kit Il F B &L MERE A R Hi A
BN ; PVDF BRI A i 5 E A H AR A BR 3R
R/

PCR . BERCHLIKAL . 2T LA . BEHC AR
1% %5, Bio-Rad /A+]; #A I ANMEBIEIL, T
B EYRHE AR AR SER RSO,
FY I S B HLA A
1.2 7%
1.2.1 PEDV S2 &if g ARk E AR

DI AT PEDV CV777 B bk s K4

) pJET1.2-S Wi, FIHSIH*H(F: 5-GGCCTG
GTGCCGCGCGGCAGCCATATGGGTCTTACGAC
CGCAGCGGCG-3'; R: 5-CAGTGGTGGTGGTG

GTGGTGCTCGAGCTGCACATGAACTTTCTCGA
AAGCC-3'; T HIZ)7 4 Jy 24 [R5 Jy7 41) PCR
P44 S2 MU KGR AS)F S 2. PCR SLWAK R -
10xEx Taq buffer 5 uL, dNTP mixture (£ 2.5 mmol/L)
4 uL, DNA Bz (%) 100 ng/uL) 1 pL, 5¥ F IR
(10 pmol/L)% 1 uL, ExTaq f#(5 U/uL) 1 plL,
ddH,0 %2 50 puL. PCR KW 25fF: 98 °C 2 min;
98 °C 15 s, 55 °C 30 s, 72 °C 1.5 min, 30 M
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¥ 72°C5min, PCR ™) alifb f5 i ik [m] i 2
20 5T FE & pET-28a AY Nde I/xho | i fi 45 5]
PET-28a-S2;; FikAUEEZH S2 A ki N 3 Al C i
B A 6xHis br%s, DMEFRIFA$T His bras b
WEFIAM HFRE A .
1.2.2 PEDV S2 &2 kMR % FRIE

W 36 IF 19 pET-28a-S2, ¥ 1k & E. coli
BL21, BRHUALvIRE, FHE LB R (T RN
% 50 pg/mL)rR, 37 °C. 220 r/min $535 % . X
H UL 1:100 $FP i 45564 9 52 LB i4E, 37 °C.
220 r/min 535 % ODsso 20 0.5, 433l 8 S ik
A IPTG EZHE 05 mmol/L, 37 °C S
PEDV S2 #JfkmIRIL, /0 TIHEFME 0. 3.
4,5.6. 7.8, 9hlut 1% 5H—30EER
Kifs SN RAk LB % 9 h, 4B 2 mL ¥ 4 °C.
12 000 r/min 5.0 1 min YAERE A, —20 °C A7
1.2.3 PEDV S2 & 58 krhgh{t

# E. coli BL21(pET-28a-S2,) 37 °C is F: 15 3%
4h, 4°C. 12000 r/min &.0>» 5 min WAE A, LU
PBS (10 mL/g pif&)EH &, 7K L H A B 20 min
(150w, #iF4s, 15£4s), 4°C. 12000 r/min &
0 30 min AR LA . AL UBUZE K B Je
ANSERRY 2x FREZZ opi,  EAEETT SDS-PAGE
(12%) Lk, HLPKZS 95 L 0.25 mol/L Y KCI e 4
10 min, HHAFRIDFHEHYEASFZET, U
M2 mm R R R AENTAE, 60 V OHLIKEEN
120 min, JZlaleyk 15 min, [Eg4ifk) PEDV
S2 MUK, V4R . 434580 °C fRAF
1.2.4 $1 PEDV S2 58RI ER0H &

¥alifbhy PEDV S2 s k-5 S AR A 30 FG 58
SEFNRA, LA 0.5 mgl H R4 KR P22 a5
TS % 3 FUBE 22 K4, [RIEFLL PBS feyis 1
KEARMERXT, IL/5, R 14 d s s 1K,
gz 4 W Rl TSR IR A 14, 28,
42, 56, 70 KT HARH KM, 4% ELISA £
MHLAIKF-, 55 70 RIBIHCR MWL MG, 5
% J5-80 °C {747

1.2.5 ELISA E#&N MFRN

Pialifb’) PEDV S2 6 AK(L po/mL) el gt fifghr
Me, 4 °C . DL PBST ¥kt 3 ¥k, HA 5%FHB
Bk 37 °C P 1 h; DL PBST V¥ 3 K. A
1:1 000 A% F 1) ML I (He s S A [R] IR ) s R B 1Y
BT ) B H R B B I3 (e e 70 d IR
M%), 37 °C ¥¥F 1 h, PBST ¥ 3 K; A
1:10 000 {5 & (A BUAR i S AL Bl br 10 i LL “E T AR
IgG, 37 °C & 45 min, PBST ¥&i% 3 ¥k fIA
TMB JEEY) B, WiAbE £ 15 min, LA 2 mol/L
MIBRBRZC 1L, TR GEZEL ODaso fHL -
1.2.6 1 PEDV S2#5Rk ;%S PEDV DR13 555
PREOF =1 I B

$it PEDV S2 g Ikifi% 5 PEDV DR13 558tk

(AR S S O3 2o 3 2 A R (R S e e AN

(1) HEdAk, ¥ Vero i 4D 2 F2e i B o5
PR 24 fUb, FRREBE A RAiiEA K = 80%
JE# A 100 TCIDs i #%. T 60%—80%ZH st B
A5(#) 18 h), PBST UL 3 ¥k; LA 4%M4 £ 58 H s ]
FEM 15 min; #ELIEA 0.1% Triton X-100 1Y
PBS i#Efk 15 min; SAJ5 H 5% ML F A 1 h;
JnA# PEDV S2 Ik IM1375(1:100), 37 °CW¥& 1h;
FEIIA HRP ARt i L E4T % 19G (1:200), 37 °C i
H 1h; DAB )5 HE R BB M I,

(2) HPEDEN. W Vero JiIHEFD 2 T SE ik o5
PR 24 LB, FRedkh ErdiiEA K 2 80%
JEHEN 100 TCIDsoJili8E. fiF 60%—80%4 s H Bk
AR(#9 18 h), PBST 9k 3 ¥K; LA 4%I1) 22 3 FFY st [
EYIHY 15 min; HEDISA 0.1% Triton X-100 i)
PBS i1k 15 min; H 5%=FIiiE = HE A 1 hy A
5% ISR B I9HT PEDV S2 #a ki (1:2 000),
37 °CH¥H 1 h; FANA 5% I B Alexa
Fluor 647 Fric i 1lIZ-Hi % 19G (1:200), 37 °C 7
# 1 h; DAPI (1:1 000) 37 °C %% 15 min ZL4ifif
(AR - LD RTAT G NV =S S eI
1.2.7 %% GST @& 16 BRkay&RiL

55 PEDV S2 iU ik p ol a1 . It H S
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8 PMEIEIRIY Z2 41 16 IKAY GST Rl #6182 IESCiHR[23]
M7 o BB AR AMR K 5/ AT 313 43 Sl e
4 BamH | il Sal | KK i % 16 ikZmtS DNA
J Beadi A B JEAZ R IR HAR pXXGST-3 (1) BamH |
Al Sal | a5, FEALFCRLIN Y BIE S Ak E. coli
BL21 Jfis B AR I35, 4 °C. 12 000 r/min
20 1 min WURTEIR, i) SDS-PAGE i i iF
FIRMPAPE e e . FRIBRG B M I 1420 °C f
17, LI T Western blot (WB)#i 1k Bk sz i 1
A4 16 ik,
1.2.8 SDS-PAGE & WB

SDS-PAGE J WB Z:BESCHR[23]I0 )7k . Itk
TUHE b RE 12%58, 15%F1) SDS-PAGE, HLIK45 )5,
B 2% Th i ws s G-250 Jea Wigd H i M0
ik i WB RS H bR R A sk B S b
PE16 AKET, CHEBER R DL 12 VIR RE T4
52 min % PVDF i I+, SFERELL 10%A AR D54
4 °C HPINR, IMA—Hi@i His H4i. $it PEDV
S2 A Ik S ML T 58 PEDV FHYERE L3, 1:6 000)%
HEIFE 1 h, KL TBST ¥k 3 &, A 3t
(I9G-HRP, 1:60 000)= i & 50 min, LA TBST ¥
W4, ECL B, BEE.

2 HBRE54MH
2.1 PEDV S2 #2BAH[E#zFRiIEA K WB #

SDS-PAGE Zr#friibsn, [ RRTFIARTE 21
snAH LG, EEZHE. coli BL21(pET-28a-S2)i% S5 3t
T#) 50 kD MIEFIAA (B 1A), SHMED
PEDV S2 #U K R/N—5, fEFEFHIET 4 h N
BE %175 S R B350, PEDV S2 s Bk i 23k i
BN E e ARSI, B AR
AR, WB 45K, Rk PEDV
S2 WA KAT LA 540 His pR&sBAH & AR H Sk i
iz (&l 1B).

T 4Bt PEDV S2 AU ik LR i M 3R GA i 2
o R AL AR, 5K R IPTG i 5 ik
(0.05-1.0 mmol/L) LA K A5 5 R EE (16 °C #0l

Bl ESAEX PEDV S2 #iEARIARIENE(A)FI WB
IIE(B)

Figure 1 The expression time course of PEDV truncated
S2 (A) and confirmation with WB (B)

¥: A: SDS-PAGE i PEDV S2 g kg %kik; M: HAK
Iy FEARME; 1. 4 E. coli BL2LETAT; 2: REFHIHM;
3-9:95'% 3-9 h 1A B FI AL His A4 54T WB % UE PEDV
S2 WU IRAYRIE. HikIE 1M PEDV S2 HUELIRAY L E.

Note: A: SDS-PAGE analysis of the expression of PEDV truncated
S2; M: Protein marker; 1: Precipitate of cultured recombinant E.
coli BL21 before induction; 2: Precipitate of un-induced
recombinant E. coli BL21; 3—9: Precipitate of recombinant E. coli
BL21 induced 3—-9 h, respectively. B: WB analysis of PEDV

truncated S2 with anti-His monoclonal antibody. Arrow points to
the position of PEDV truncated S2.

37 °C)EFJa MR e . B0, roiliicsE
IETIESE T SDS-PAGE Z3#T., fnlE 2A. 2B fir
N, BRESAME T EIAN PEDV S2 #E KT
BEAST R AL A, B R B TR LE T B AR R
P, X AGE] T WB 43 Hrat R AIESE (K 3A).
ZEAHRIIRNA, W 37 °C. 0.2 mmol/L IPTG
S 4h EHE AL PEDV S2 4 ik, HT
B REHT PG 22 K Al %Pt PEDV S2 # k£ 4t
ML
2.2 PEDV S2 #32BkaY4ELF0 WB &7

e 3A Firzn, K SDS-PAGE HIJKe . HiyEM
aifk 53 TS aiEER PEDV S2 #kJk. LIFE His
PR TT R (E] 3AD)FI PEDV A 5% I35
(¥l 3Bb)idt WB o fraifb el PEDV S2 #i
ik, 45REHITS3] 1) PEDV S2 i Ik 54t His brsk
B FIEHT PEDV IS4 AT AR I
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B2 FSRERIPTGIKEXT PEDV S2 #32IKEE A
iAn oA

Figure 2 The effects of induction temperature and IPTG
concentration on the formation of inclusion bodies of the
expressed PEDV truncated S2

H#: AL B: 16 °C. 37 °C BIR[] IPTG ik BEXHMIIRIATE 5L 52
Wi M: FEAESFabsdE; 1. 3. 5. 7. 9, 11: 0.05, 0.2,
0.4, 06, 0.8, 1.0 mmol/L IPTG i 4 h J5®E4 E. coli
BL21(pET-28a-S2) /i . #f.00 B35 2. 4. 6. 8, 10, 12:
0.05.0.2.0.4,.0.6.0.8, 1.0 mmol/L IPTG i55 4 h J5 B4 E. coli
BL21(pET-28a-S2)#B A A . 2.0 ITHE.

Note: A and B: Effects of IPTG concentration on the formation
inclusion bodies induced at 16 °C and 37 °C, respectively; M:
Protein marker; 1, 3, 5, 7, 9, 11: Centrifugal supernatant of cultured
recombinant E. coli BL21(pET-28a-S2;) induced with 0.05, 0.2, 0.4,
0.6, 0.8 and 1.0 mmol/L IPTG for 4 h, respectively; 2, 4, 6, 8, 10,
12: Centrifugal precipitate of cultured recombinant E. coli

BL21(pET-28a-S2;) induced with 0.05, 0.2, 0.4, 0.6, 0.8 and 1.0
mmol/L IPTG for 4 h, respectively.

2.3 1 PEDV S2 #32 Bk Z i 7E BN M E K
H5 PEDV DR13 B & Rz

F4lifb iy PEDV S2 % B 1 M gldi)s, [al
2 ELISA JEAG I 3 FUHT PG 2 K 11 H 8 Je A [m] s
() SR AR A LT B35, S5 R BN, BT PEDV S2
TR R UIARTE B e J5 14 d RIAT 7= A 5k 3
i, %= 28 d JREEHIN(E 4). 4 KRR
B Z R BEYUAMTEE, 3 SRR, X3
1:102 400; 155 FMIPLIAHEEE N 1:51 200; 2 %
S TP RE A 5] 1:25 600, FHAMFIM Z P0G
HARGF B URE (R 5). LASRIS 93T PEDV S2
T K G L3 R — e, 30 ok e 2 A R ] 4 i o
FEeUFH S PEDV 558 kK DR13 [ )it . 25540

K6, 7R, RIS ZHUMLTERER: MU Vero 4
fir ¥y PEDV DR13, 1AM E A BEY 4 PEDV
DR13 (&l 6)si&A MELRNZEI (K 7), RIHI&H
ZHUMGE BA RAF R

250 — 38
130 -

95
72
55 -/

36 —.
28 —

3 SDS-PAGE #1WB #3#frik. 4E{LAY PEDV S2 #iEAk
Figure 3 SDS-PAGE and WB analyses of expressed and
purified PEDV truncated S2

IE: A: PEDV S2 U ikIFRIL 54ifL; a: SDS-PAGE Jiffrkiks
Fafb iy EL] PEDV S2 #UK; b: LIHi-His bR st WB /34
FEMLLIYEL PEDV S2 #Ek; M: A mbndE; 1:
4 E. coli BL2L i3 3711 ; 2: RFETFAYEEM; 3: V5T 4 h MUk,
4. 5: 54 h BYELLE. coli BL21(PET-28a-S2) A IR 250>
ULVER F3%; 6. 4lifki PEDV S2 #ik; 7. 4lifkiy PEDV S2
BUEIRHAR). B: LAY S2 UK PEDV PR MIF Y SN
5 a: SDS-PAGE 4rir4lifb i 4] PEDV S2 #ilik; b: 1L PEDV
FEMERE I WB 44tk 2 PEDV S2 #JE/K; M: A F5
FabbruE; 1. 2: PIR4ALE) PEDV S2 K.

Note: A: Expression and purification of PEDV truncated S2; a:
SDS-PAGE analysis of the expressed and purified PEDV truncated
S2; b: WB analysis of the expressed and purified PEDV truncated S2
with anti-His mAb; M: Protein marker; 1: Precipitate of recombinant
E. coli BL21 before induction; 2: Precipitate of un-induced
recombinant E. coli BL21; 3: Precipitate of recombinant E. coli
BL21(pET-28a-S2;) induced for 4 h; 4, 5: Centrifugal precipitate and
supernatant of ultrasonicated recombinant E. coli BL21(pET-28a-S2;)
induced for 4 h, respectively; 6: Purified PEDV truncated S2; 7:
Concentrated aliquot of purified PEDV truncated S2. B: Analysis of
the reactivity of purified truncated S2 to porcine anti-PEDV pig
serum; a: SDS-PAGE analysis of purified PEDV truncated S2; b:
WB analysis of purified PEDV truncated S2 with porcine anti-PEDV
serum; M: Protein marker; 1, 2: Two times purified PEDV truncated
S2, respectively.
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1.6 1.8
14t % 1.6 &
1.2 f 14%
-o Negative control
_ Lo -+ Rabbit 1 12
S 08 = Rabbit 2 & 1.0
< 06 L - Rabbit 3 S 0.8
0.4 0.6
04} . . NG
0.2 - - - Postive threshold line -a— Rabbit 1
0.0 : . . . , 0.2 | -5~ Rabbit 2 —— Rabbit 3
0 14 28 42 56 72 0.0 ! ! ; ; ! : ! ! ' !
Tim ¢ immunization (d) 4 8 16 32 62 128 256 512102420484 096
©pos unzano Dilution rate (> 10%)
4 A ES%ERERMFTEKFE 5 IMiEHAEE AN
Figure 4 Time course of serum antibody Figure 5 Determination of the titers of the anti-serum

A i v Gﬂ_—,qﬁ;. : Tau
6 fRZELNSHIT PEDV S2 B3Rk HiES PEDV DR13 S35 kA K 1%
Figure 6 Cross-reaction of anti-PEDV truncated S2 serum with attenuated PEDV DR13 in Vero cell detected by
immunohistochemical assay
TE: A: Vero 4ifaxtié; B, C: ¥ PEDV DR13 &4t 18 h i Vero 4ilffil; A, C: —Hi ¥t PEDV S2 #E k&l ; B: —Hih
By, k4615 PEDV FRTERAIAE.
Note: A: Vero cell control; B, C: Vero cell infected with attenuated PEDV DR13; A, C: Using anti-PEDV truncated S2 serum as the primary
antibody; B: Using negative rabbit serum as the primary antibody. The arrow points to PEDV-positive cells.

10 pm 10 pm I(Jim

7 [EEEGRRESHTH PEDV S2 BRE S HES PEDV DR13 55 H{ kAR R 1%
Figure 7 Cross-reaction of anti-PEDV truncated S2 serum with attenuated PEDV DR13 in Vero cell detected by indirect
immunofluorescence assay

. A: Vero 4UEXTHE; B. C: ¥ PEDV DR13 J#¥t 18 h f#¥) Vero 41fifl; A. C: —¥Hi N4t PEDV S2 #4a ikl is; B: —¥i NI

PG, #iskT8 M PEDV FHME: 1 4 .
Note: A: Vero cell control; B, C: Vero cell infected with attenuated PEDV DR13; A, C: Using anti-PEDV truncated S2 serum as the primary
antibody; B: Using negative rabbit serum as the primary antibody. The arrow points to PEDV-positive cells.

2.4 PEDV S2 #32k2% Mt B PR XMEE A 16 MRAYTEREIR B R N 22 kD 1Y 454 (K
SDS-PAGE Zr#r# W, 52 A~ % PEDV ~ 8A. 8C. 8E. 8G). FIMHiil%¥#i PEDV S2 #%
CV777 itk S2 Uik . Rk ES 8 M APl h—Pi, Eid WB ks 114~ BH bk
FEMRIR I R Y 16 IKBR T P46, PAT (i T SHEME itk 16 AR(f & 46k B i), e 52
1) 5 B X ) SMAR BE A5 A W3R 15, GST Rl 3Rk P2. P14, P16. P34-P39 #I P51-P52 (/& 8B.
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Figure 8 Screening of positive 16-mers on PEDV truncated S2 by using WB
IF: A, C. E. G: SDS-PAGE /#7 GST & 351511 16 ik; B. D. F. H: WB ffitt4kt: B RN M: BABFFRindk; 1-52:

52 4~ GST @&k 1Y 16 ik, P1-P52.

Note: A, C, E, and G: SDS-PAGE analysis of GST fusion expressed 16-mers; B, D, F, and H: Screening of linear B cell epitopes on PEDV
truncated S2 using WB; M: Protein marker; 1-52: Fifty-two GST fusion expressed 16-mers, P1-P52, respectively.

961 1 382
I [ EIE
2 — [4 34 wm =30 -3
16 = 35 w3 ¥
36 =
37 -

9 PEM &R 16 BA7E PEDV S2 &R LM A R E
Figure 9 Schematic diagram of positive 16-mers on PEDV
truncated S2

1H: HR1, HR2: LAKEL)FS] 1 F12; TM: ESAREEMEL; CT.
NGRS JEREEE . 10 NSO 16 ik, g [R]14 8.
Note: HR1, HR2: Heptad repeat region 1 and 2, respectively; TM:
Transmembrane domain; CT: Cytoplasmic tail domain; Short
segments: Eleven positive 16-mers, numbered as in Figure 8.

8D. 8F. 8H). 11 N &Lt B 40 RAIM
16 IK7E PEDV S2 U ik [y 53 A aniEl 9 o,
Hrp 9 MUELYE B QRN 16 KA T HEAMX
(P2. P14, P16. P34-P39), 2 > 16 Ik THI N
[X.(P51 11 P52), WA TE 15 B X 4 5 B4 1 B 4l
FAL(A 9).

T B UE AR AT B R PE 16 K g 75

PEDV YL R & 34 M35 05, @i WB 47 i
92 1 BHE 16 K555 BT PEDV LIS 19 B2 i 1

gENE 10 Fros . EBER] 11 AN FHAME O M
16 BKES AT LABE 44450 PEDV IMLIEiR B, 1 pEHLIE
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& 10 £EZIMBAM KM 16 BA5% PEDV MiER
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Figure 10 Reactivity of identified positive 16-mers with
porcine anti-PEDV serum

1H:: A: SDS-PAGE Z3HTi B SN 16 ik B: WB FiER
PRV 16 BREFEHT PEDV IS IO ; M. 25 B4
FivfE; 0: S5 MH: ik pXXGST-1 #4414 E. coli BL21; 2., 14,
16, 34-39 1 51-52: 435I 11 AP SR 16 Bk, Gi's [FIE 85
N: B 16 k(] 8 h P45); Hiskdiin] GST RN 16 Sk
L.

Note: A: SDS-PAGE analysis of the identified 16-mers; B:
Reactivity of the identified 16-mers with anti-PEDV serum by WB

17
B

analysis; M: Protein marker; 0: Induced E. coli BL21 transformed
with empty pXXGST-1; 2, 14, 16, 34-39 and 51-52: Eleven
identified positive 16-mers, respectively, numbered as in Figure 8;
N: Negative 16-mer (P45 in Figure 8); The arrow points to the
position of the 16-mers fused with GST.

PRI 1ANBAE 16 kR 1k 28 201k pXXGST-1 1)
H E. coli BL21 #BA FEAH N A9 A7 & B
3 WG

M A A —BE], PEDV BRI E
W5 T G AR R (R B IR TS =2 — Qo]
AR PED EFEE G bl n &, h+5e
PRI BE S B AFEH A AN A v A ST B
S MRS 18 AR SR S i) S A S R
Mo St ISR, £t S & ARy R AfTiA T fg
TEAGHT PEDV JRL A4 v 4 47 S e T
WA B 23R A5 B HA b RN P Y o e B A
TRy S &AM HATE 478 PEDV S &M
(9 S1. S1-S2 %42 X AN C-uififd PN IX %5 Bl 4 SRfor
X PO gR T, A WAL KT 2 B AE P )
S2 WHRRA(FE T/, AR E PEDV
S2 WAEMZNE B AR, A& BT
PEDV CV777 $ Hi bk S2 # i Ik (A& RS Br) 24t

IME7E PDEV S2 WAL X %7 31| 4 Mk B 4R
I -1V BAPES R 16 K P2 2T 1 [X.(969—984
aa), P14 A1 P16 fiiF Il X (1 065-1 096 aa),
P34-P39 i T 111 [X (1 225-1 280 aa), P51-P52 i T
IV [X(1361-1 382 aa).

fER | B LA & 1, PEDV S2 WAk
(726—1 382 aa)f MR RYRFIEFANAN . B K B Rl
A HK(FP: 891-908 aa). LAKE &R ¥4 1 (HRL:
978-1117aa). LHKEL)TH2 (HR2: 1274-1313aa).
PERELERYI(TM : 1 324-1 346 aa)l) M SRt 4
X(CT: 1347-1382aa). M T /@A X PEDV
S2 FIKMATREREM, AWNITRFRIE T RERAA KT
H S2 WM& T HEZ g, LA
(9 Z2 UM J—P0, SR RL G A 44 1k )
Xf S2 WK Lt B AR KT T %,
BRT 2 F S E AKX 16 IK(P46. PAT)ANRE
AR, RIS —PrEst WB M
50 4~ GST @l&2ikiy 16 fRH % E 2] 11 A FHMER
NP 16 k(1 8), HHr 34~(P2. P14, P16)fii T S2
WIER-EREE TS 11X, 64~(P34-P39){; T H/
LIRE P H Z [ XAk, 2 4~ (P51-P52) (i T
ML X (& 9), 7E | BB RN G 26 A SR SRR
YRS R e AR, R RS SR (0 PEDV
S2)1# HR1 Al HR2 VAT X T i 175 W IE R 45
oA A A R ) Rl O PR A Sl ot K %
ST, MR SRR A R, D, R R A
7T %2 B AT HRL AT HR2 DL ]2 [) [X
TR 5 1w JEE Rl S A G2 TR B, 32 17T BHL A
@A R . BARFIE I S B (AR ILm AL P XL
TR, AN S ot VU0 = A e S i,
LR AIBUA, HiE Cruz 2571 Okda ZEAHZKSAS:
TR IR HA TR PEDV & PERY B TERE
P, FIAE 0T LT AR X AR S i
Wit Cruz Z5M BALB/C /NG SIIIESS, {3
TR LN B 41 A7 (P°GPRLQPY ™) iy
24 FKATLATE LA 4 HAG Hh il PEDV TS PERYHT
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PN AHgT %E B0 2 M0 T S A ML X FH
PR NPE 16 k(P51 F1 P52)HA FFHd & T
& GPRLQPY J¥41], {HiXPIA~FHYE 16 BRES A
S Ath 118 407 35 P O 75 50 o e 2 B /N R g B 4
T SE U A BERAE -

M TR S2 #E AR R T S
B A I K BETE sh 1 3 H i bt sk 5 O sl
EERA TR, F LR WB B IE T A#5E
PRTRE RN 11 ASPEPERON M 16 K S iGIRE Bt
PEDV ILi& B itk . BAR 5HEHT PEDV 245
N PESR S5 A TE 22 5, 11 A GST Rl 22k
P 16 K#EBAT LAWE ST PEDV M4 iRm0, F)
HAT M 1E, FFESdi/E PEDV S &) C i HAE
Fl—ANR1E B AR BBGPRLQPY S IO A&
WFFE LR (P 16 B PEDV S B FMZM: B
AU (40 P51 Fi P52 455 GPRLQPY J¥41)), ik
S AR G M A T o B P A R —
WE. FRATHTEAXT /N 2 B8 eE H. N B TR Zei:
B 4ifd A s R, RAIA L4 E B
PR 37 oA B ST ) A e M o 3 e A
GAEFAT RS S 232,

A FER KIS ZRIE T PEDV S2 4§
R T 2P, AR R 4D S UK
P E B AN S B ARV X X R R E2%f PEDV
S ZE IINEERISE B2 PEDV A ROS I T i 7 12
HET BARIE AL SR, RIS oA AR IS 2 1 7
JFRER) PEDV S 2 14k B 4il i ks 4/ PR {3t
T HA A
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