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1.1 ##
L 1.1 % (B Pk 5 K% : PRRSV BE & JX-AT FE,
i LN Marc-145 40 it , by [ 554 F A= 4 il T
PR AW FE O R AF o BT AR I A R | W T AR B AL
12 BKJE Ph. D. -12™ 45 1 ER2738, 04 H 2 [F New
England Biolabs 23 ] .
1.1.2 FZ 50 F1 {45 : DMEM K% 37 3 Il & 3¢ [
Gibeol 28 H; i H MI3 $i & 14 & 35 [E Affinity
bioreagents /] ; HRP 47 1T 1) 3£ Bt 42 HT 7R g & b 5t
R AR, M R B O LI E 55 [E Beck-man 23
) 5 AR AL Ve AR AL ' 9E [ Awareness 2\ H] 5 9 %
T RUBE W A 2R R A ) 5 5E Ah A OO BE I R
E GE A,
1.2 PRRSVER HB.REBES5LTE

Marc-145 4 iy 4 & = 29 70% I}, it A PRRSV
%%, 2% FCS () DMEM ¥ 3 W 78 37°C 5% CO,
FAF R IR AR B R R SR R - 20°C TR
ffo ¥ VR A7 1) PRRSV X5 5% 40 ffg S & R fl 3 Ik,
1500 x g# 0> 10 min B B, LW m A 10%
PEG-8000 4°C 3 %, 10000 x g B .0» 20 min Ui J&
PRRSV. VLiEEF NTE 22w (150 mmol/L NaCl,
50 mmol/L Tris-HCI, 1 mmol/L EDTA, pH 7.5)
-80°C 17, H NTE 2 wjifg il #5 1 5 86 B2 (30% .
45% .60% ) , ¥ PRRSV B ik 2212 fn A %8 BE [T,
30000 x g,4°C #5502 h, W HL 45% & 60% = [A] f#) 7]
DLIXAR, - 80°C 3 VR IR £ JHEWH B6 B2 25 0 T 1R 1Y
PRRSV 2, Fl NTE ZZ sh il 3 B 10 5, 2218 A
7€ B 0 4% ( Ultrafree-15, % Millipore ), 4°C,
8000 x g&4.0> 20 min, ¥ B0 08 J5 9 PRRSV &
Wy, B PRRSV MR AR . 48 4040 606 o, e
B A R
1.3 RKETFIE

B 10 pL 4lifk /) PRRSV (3 g/L) H 100 pL
NaHCO, (1 mol/L, pHS8. 6 ) 43 % ik L Az, 4°C i3 %,
FEHAF 400 pL TBST (TBS +0.1% [v/v] Tween-
20) By EP E R m A 10 wL Marc-145 20 i@ % @b I i
(3 g/L) A1 10 pL (2 x 10" PFU) Ay W B 1A, 1R & 38
51, 37°CHEE 1 b g pa AR 5 9 B85 55 R AR & b i 2R

FIIEAT W B o 4 250 005 7 %9 W A I A 08 08 3 1 A
fL,37CHEE 1 hy H TBST Y% 10 ¥k, FHAEFE 5 1
2 0. 2 mol/L Glycine-HCl ( pH2.2) %t it 8 min,
VM WA TS — TV iR B 04 15 pl Tmol /L
Tris-HCI(pHO. 1) th A1, B 10 WL 3 15 32 47 T 2
FE o B R4 U O A A K F A 1) ER2738
REW 3T CHREE 5 h ¥ 85 35 i 10000 x g %05 10 min
B3, A 1/6 (R FL ) PEG-NaCl T yE e g 1k, Tl
EY HELER AR A, R LR PR, T 3 R0
TE o U 1 2 48 R A B AL Bl & [ IS 3 i TBST
J1 Tween-20 ¥ &, DAFR A5 20 26 A1 7 W 1 4K
1.4 ELISA £E . MFMEZKERK

B2 10 pL PRRSV(3 g/L) Fl 10 pL Marc-145 4
FfL VR Fil 1 3% (3 ¢/L) JH 100 wL NaHCO, (1 mol/L,
pH8. 6) 43 5l f1 8% 96 fL. ELISA 4z ( Corning) ,4°C i3
%o PBST(PBS +0.5% (v/v) Tween20) ¥EHi 3
7,200 wL 1% BSA T 37°C %4 3 h, PBST ik 3
W, AEFLIN 100 wL (1.0 x 10" PFU/mL) W 14 {4 24 5
R ,37°CHEH 1 h,PBST Pebr 5 ¥k, &AL 100 pL
P 1: 8000 T By febt M13 $14Ak 37CHEF L h,
PBST b 5 ¥, LN 100 L & H# 1: 3000 F
B HRP drid (Y E BT bifk ,37°CHEE 1 h, PBST &
M 5 WK o MEJE PR W 2k R O i 3 AT, il
AL 450 nm &b OD f . 4% PRRSV G4k L i1y
OD {H % 4 P Marc-145 40 it % B b 3% 9 L h 19
OD fHi% R N, BE B E P/N >3 f4 I B 4 B0 v [
P3G CH R AN IE Z FE AL BN A A K I R R A
AR T T o 43 A 07 45 5, 03 s AH By 1Y 12
B, ZH4E 5 28 AE W RHBOA BR A Rl AT N A
1.5 PHEREATERRSEHEEINNE

9 B 7 | R A0 B A 28 1) R B2 DL TCID, K7, RIVBE
157 50 %0 4 A 1 IR 728 R P B e e BE R REE . AE
M 5%E PRRSV % B2 F 43 S AMA 1.0 x 10" PFU {4 B 4
VAR A A T A R 3 [ 35 5% | 6] B 15 B PRRSV X
HE, DAL I D4 X o 7 52 T 10 52 e, EL AR S5
WS WA Sk .
1.6 EHEHRERX&N PRRSY

Marc-145 48 7E 24 FL 48 M9 1% 35 A ( Corning) |
L 5.0 x 10° 40/ FLAR B, 24 h K Al A 2 40 i )5 K
Hr 6 A~fLr A 200 4~ TCID, i PRRSV 5% , 5
6 ™ FLAE g 4 M X R, 4k 22 0% 5% 48 h I AR
FERLEE SR PBS w3 W, £ 5 R [ %€ 10 min,
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PBS iyt 3 ¥, 0.3% Triton 2Lf#% 5 min, PBS 1k 3
W, AL A 100 pL FITC #3192 9 £ ik (50,5,
0.5 mg/L) F37CHEH 1 h,PBS whyfk 3 Wk, %06
T LEE

2 &R

2.1 PRRSV §y4iik

JH T W TR AR TR s AR 8 U 0 1) A0 O 1, L v
L B W i e B AR . AR SR T B 80 T 1k
Sk alifk PRRSV, 1E K15 4143 5 [7] B S & R 35 H o8
R S5 . R PEG-NaCl J5 vk RE i Jp 2 WORL BE 17
SEHR AT CUURE , 283 8 0 25 B AR 23 ] ¥ 1 4 i
FE M, EEJG A PRRSV 2 b b 47 9 35 40
ERAE RN EEN R i AR G U PN R A E
Mt — 2 E A TR TR AL T, TR R T A R OR
BERL T2 T B0 T Y BIR o R BRAT B T kL T
ST E e AR B IE N 3 /L

=1
Table 1

T 5 SE i i
2.2 5 PRRSVHRMESH 12 KA9IFE

FI 58 % 1) PRRSV R AE #0535, (1 7 1
RMERFENZ IS 285G £ 1 BoR, i gk m
POy 7 M R B e R AR, 5 — R M 30 pg/
fLLS 5 15 we/fLL 3 =5 1 ne/fL, XA
) T ¥ 8 3 v 2R R BB 5 K o 2R R T £ W A
T ERSURR R BGR I SR B T 16 F1 580
5 o NES =B 0 8 7 ) vh B AL PR R 120 A>T 1 5
B HEAT ELISA A6 , i 25 2] 39 A BH 1 v B, o
I R )R ) ) ik X B0 AT ELISA K, i 126 )
17 4~ safE 5 PRRSV &8 1 454, H P/N fH >3,
KT SR, 1 2] 17 S W AATSE Marc-145 24 T4
BEFL Y OD 5, ¥/ F 0.2, 1 £ PRRSV 40 9 AL
[ 0D (825 Jc T 0.6, % A 70 15 1 PR X B8 C 1
Marc-145 2% | 3% Al PRRSV {08 fLF i 0D, fH 14
/NTF0.2,

R T EAEEENEEEEE

Selected enrichment of phages by biopanning

Round PRRSV/pg phage input/PFU phage output/PFU output/input
1 30 7.5 x10" 8.0 x10° 1.06 x10"°
2 15 1.5 x10" 2.4 x10° 1.60 x10°°
3" 1 1.5x10" 8.7 x10’ 5.80x107"
127 O Marc-145
B PRRSV
08
Q‘E
0.4
0
C 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Phage number
E1 HBEEMEE ELISA &
Fig.1 ELISA value of monoclone phage. C, Wide type phage control;1 — 17, Phage clone of 3" round of biopanning.
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B 17 A ZE R iR i) v B B HOWE B AR DNA | E
FT R By S 5 | S 4 3t A DL A B8R R A
HFH b W2 2, Ho 4.8 .13 14 5 Z KA
R ¥ — 3,15 6.7.9.10.12 5 Z kI A )7 51
HWW/GWW, 5 3.5 5 Z Ikt 4 £ 5 QSS;1.16,

17 5 Z KA Z IR 75 — 8, 5 11,15 5 kA
J¥% SLT, 5 2 S kA )¢5 THYHRT, 3% 2 45 %
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R2 ZHEEBRFISH

Table 2 Amino acid sequence analysis of peptides

Phage clone Phage displayed peptide sequence Consensus sequence  Frequency
9/12 SHWWWWDMRGYD HWW 2/17
10 HTWNHWWQPYMY HWW 1/17
6 HGCWWTPWMAPST GWW 1/17
7 HLGWWEKWSSYAN CWW 1/17
4/8/13/14 HWWSWPSYTQSS GWW/QSS 4/17
5 WRSNSQSSSRVE 0SS 1/17
3 HQSSFSGCWSRW 0SS 1/17
15 FNMHASLTHYPR SLT/R 1/17
11 SLTLGQRTTNFPP SLT/R 1/17
1/16/17 SLTHYHRTPHTP SLT/R 3/17
2 THYHRTHSHNSP THYHRT 1/17

2.4 BEEARENRFSS 6

il 11 A J o AN [] 22 B 4] 1) Wik AR e 8 Xof
PRRSV & il g 73 (TCID, ) B 52 M, J& 3R W 7 4K e P
2 4 KA BE W] SR PRRSV (%942 %l , fff TCID,, i
10 "?/0. 1 mL 43 5If% % 10 77° 10 7*?/0. 1 mL; 4>
ve RERE RSN B 2 B PUR B ACR A B, 4
W3,

®3 MMEEELSIAEBSHAESER
Table 3 The values of ELISA and
TCID,, of positive phage clones

Groups Values by ELISA TCID,,
PRRSV control 0. 027 107"
Wide type phage 0. 106 10"

Positive phage clones

1/16/17 0. 778/0. 864/0. 876 10°*°
2% 0. 834 107%°
3 0. 685 107%°
4/8/13/14 % 0.932/0. 897/1. 038/0. 094 1072
5 0. 605 10°*°
6 0. 686 10777
7 0.774 10°*°
9/12 0. 638/0. 699 10°7°
10 0. 805 107
11 0.725 1072
15 0.773 10°%*

# The clones with high affinity and anti-viral ability

2.5 EEHREEKT PRRSV

BEAk A p I B R 19 2 Ik RE % 15 PRRSV 4%
SPELE A EA T A % 2 I 75 R RE B B
SER A TR BT . H 4 ST R 2 K AT
b2 4 BT FITC KR, o 7 B3 2 ik B4 I 5 1
I, A WMF I N HW WSWPSYTQS S-
FITC, % % K7€ Smg/L T/ ik Ji B 3 8 7€ Mare-
145 4ok PRRSV SE4T K0, [ 2-A ] UL 2 Jifg %
A CAE S, BT 400 5 & J5 4 Triton 4 F1H 40
J R 45 M W IR, 22 IR 7 T L3S 1 B 40 P9 3
T TE R 25 4, SO 40 I P A T L 1
[ 2-B g 40X R, A 1T LA .
3 it

I TR A it AL P v 0 8 5 S R TR T4 S
(9 22 ik, 105 125 S A o 5 45 4 v LA S S R
(1) 28 JE TR BRSO B0 43 1, i 3 32 R O PR 4G G g
P, WA T PR B AL UK P 05 106 Y B 50 7 PR 4G
(9 22 K, 975 1 £ 10 22 K 5 0 R 7 SCARRD , O 5 4 g
1L 3% R SR B A A e B R UR P . Krichevsky 2517 i
P H) 15 HIV-1Tat 8 1 8% 5 717 516 P A 1 1K
I AT ] Ta-NLS A3 59 A5 , 240 M 37 R W1 3%
J¥ 51 (9 S5 )0k 1 k) HIV-1 &2 8129 50% o+ rpr 2t
MR HLIGE B 12 Bk 8 rh 5 2 27 A RE AN B &
LR T, P A6 T AR B ) K Y
HaAE . Tan 25 #EST T — AN EF X 2B R A%
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2 EEZEWEKN PRRSV
Fig.2 Deteetion of PRRSV by direet immunofluorescence. A; PRRSV

infected cells; B Cell control.

Prl (HBeAg) 1) ScFv BTk e, I\ b i 6 1 1 #k 52
B, v TR DU Il 3 R A ) HBeAg, i) FH I T 14
R 7% R A AR 075 3 36 97 37 18 W R 5 Ak T A By
B AH AT DL DL R i 1 R .

MW AT A JIK 2 T 2 i X 2 2 o Al AR B L F
AR TR A ¢ 28 0 6 B L A0 I R A AR N 48 R I
AR HE 0 R R e, — B SR T
175 96 P9 L 20— A 224 e, AT 3B B 07 6 21 E RE S
M BER AR . Marc-145 4 g4~ 2 () PRRSV, & & R
S Al A N I ol = £ I o = A € 7 A
PRRSV zlifb. B[R] B SR A PEG DL TE Fl M 25 3 4 )
BTV B R BR BE AR AIE T B R I At
S AN FE 0 i FR P 4E B Marce-145 40 Jig 24 1% W 5 s
P AR BKZE S B, AR 5 BB 8% T PRRSV [ [ AR 2%
A v Ao 2 A R 3 1) s P I T AR IR, DT ARG T
7 36 o0 PR A AR S v W AR Y B AR B R T ELISA 1Y
PEPERS 238, ARAFSTE i 3 8 We b IR 26 8 ™=
BEAHL M 10 HE 2 10 " g, 5 A5 3 17 A
WARMAPESCRERE 5 PRRSV SR M 454G, Hb 2 4>
PR A S 73 B i 04 310 s 75 52 0 BE ), 2R B EE X 8 R
9 B HE AT IR T 356 31X — 7 ¥k AT AT o

AWFTE K I, PHE e B 7R 2 K5 PRRSV 11 2%

Ay B A a5 25 52 BE 1A 58 4 B P AT O &R W
WS 5 5 PRRSV B 36 F Iy A K Wi 1 ve [
10, {H 0 B M 598 A HU v 75 AE 1 o X ] RE J2& AN [
R W TR AR JRE 78 B9 22 JIK 45 5 78 PRRSVY YR [ 32 A5, Tl
AL E AR 2 PRRSV R B AL ] DB X . 5% A ) 2
BU 75 AE 1 A PR AIE , AR 14 53 R ) e R ] BR K R it
EEEH] . 7RS4 E o B B 2 B E 5 PRRSV
i RN 145 A SCREAT R0 ] PRRSV A i (Y B 44: 52
R X 4 2 R A P AL 3 [R] 7 44 40 3 25 7 264
MRS RSB 5 BB UG B 1Y P AR, & 6
o B 2 T A0 D R S R, A A o R AR T AR 1 B
1% 2 () 25 48], JE B ) oz BHL , BHL DB 3 2 i B8 e 2 1 o
KA

B PRRSV 7& % fili 0 5 % 4 g ( porcine alveolar
macrophages , PAM ) [ 35 B2 K4 3 F . BIBRIR &
Bk BF & ( heparin sulfate, HS ) | M & BR Ky Fff &=
(sialoadhesin,Sn) 1 CD163, #ilg £ R IT & 9% &
A8 = Aol e e I B P 5 Do I S A 3R B T LA TR
B 25 3R] LA S50 8 19 A A s CD163 nl [ H B
Sn N AR o 2 A ¢ AL 7 Ak PR 2H R T 1 400 K
PR IR E PRRSV AR 3 3 A 25 A5
PAM JT- 4y, ] 5 P11 75 76 PAM - ) 52 (40K 2 By
R0 A A BT B o AR RIS B 2 1) 17 Wk 4K
i 5 PRRSV ¢ 57 PE 45 &, SOl 2.4 1E Marc-145 4
I 2 3L 490 ) s 1 A2 S 4 BB D7, T BB 50 2 AR Y
B OC, M Mare-145 4 F 2K 5 PAM K[,
X DA 5 — 7 TR TSR AN 5 B BE E ) 2 (8] Y AN
FAT KA WA B FRATT R A e PAM _ERE A% ) i
i 15 52 1 22 KA e Bk — 2B T R R T R T
I A o

MI3 Wi AR TE LA S DN ZIKER, 2
IRAEIX Rl S MIET SR> T 456 1R A Z L &
Hr B 38 1000 4%, A5 o A T4 e B 4 O
() Z BKF 51, OF ) FITC #E47 4R ic , 38 b B 42 oo g ¢
JERT LA 24 22 Kk I A0 2 0 AT SR RE 8 5
PRRSV SR 145 o AIMLZ 5 Triton b, 2 i B
ZEMIBEIN AR W 3G A /N T 2 BRAR IS WA, AT
TN R SR BT 45 G, B R Y R

ASAIE 5 308 3 Wik T A B BIL P O R AR A T R R
BEVE B SR, g BT 1R 25 20 5 0 1 25 ¥ Fnig
Wil 2S5 1 LAl
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Screening of polypeptides binding to porcine reproductive
and respiratory syndrome virus by phage display library

Hai Xu,Jichun Wang,Zhe Yu,Fang Lv,Jibo Hou"
National Veterinary Biological Medicine Engineering Research Center,Nanjing 210014, China

Abstract: [ Objective ] To find specific polypeptides that bind porcine reproductive and respiratory syndrome virus
(PRRSV) with high affinity and inhibit replication of PRRSV, we screened ligands on intact PRRSV virion by phage
display library. [ Methods ] The purified PRRSV was coated and then reacted with random peptide library displaying 12
amino acids fused on protein Il of M13 phage. The selected peptides for target binding were assayed by ELISA after 3
rounds of biopanning and measured by 50% tissue culture infection dose. The positive clones with high affinity were used
for automated sequencing, and the amino acid sequence of polypeptide displayed on phage was deduced. Synthesis of
fluorescein isothiocyanate labelled polypeptide and establish a method for detection of PRRSV. [ Results ]| The enrichment
was shown by ELISA after 3 rounds of biopanning and 17 positive clones bound to PRRSV with high affinity. Sequencing of
the genes encoding these peptides in positive clones show some of conserved motifs. Two positive clones inhibited the
replication of PRRSV in Marc-145 cells in vitro and decreased PRRSV TCID50 from 10 7*/0.1 mL to 10 ** 10 %°/0.1
mL respectively. The fluorescein isothiocyanate labelled peptide was able to detect PRRSV at the concentration of 5 mg/L.
[ Conclusion ] Positive clones against PRRSV can be selected from phage display peptide library and so provide a potential
tool for highly sensitive diagnostic kits and novel antiviral agents.

Keywords: porcine reproductive and respiratory syndrome virus, phage display peptide library, sequence,

immunofluorescence
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