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AW AW, 1 H B AS R ik CD163 73 1 2k 2 %)
PRRSV [ 5 &tk ™ . Kk, PRRSV 4 B 85 3% L 95 1
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B EAZ A0 B SO T bk B 40 S B SROIR 4 i it
I O S N TN L TR BN R TS
" . 70 5% % KB %, CD151 {E PRRSV Jg& %
MARC45 41 ffg vh & 45 5 Z24E A, w] 58 (AL &2
o 5 RNA 6410 37 JE B0 0% X 45 & M 52 1
56 2 1) 5 [ % S B9 R R RNA B8 MY . L
CD151 JE [ %% ¥ n] #4 iy MARCH45 41 2 ) PRRSV
WiFE, CD151 HUAkAb 3 58 RNA 140 H 5L PR 30k ] fH
Wr PRRSV Jg& %%, 1f7 CD151 J& PR % 4L mf Afi 9F &) J&
BHK-21 4 Jfg 3k 743 %) PRRSV {9 5 &t " o AWF 5
FH MK il W 40 B v wd B 1Y) CDIST eDNA 6 3L
PK5 4l %, % RT-PCR. % 955 9% )6 1A 5 1 Jk 4 1
53 T S8 IE WY, 0% CD1S1 5 5L X PKAS 40 i A 1% B
X FF PRRSV QL 555 6, i Ho g 5= A2 5 (1090 55
£, 5 PRRSV 73 8 55 7% DA SRS Wi AR M9 s T 3T 1) 5%
T H, g #E— B WS % CD151 78 PRRSV & 4
AR L FT R A

1 BRI 77k

L1 #a

1.1.1 40 5 9% 5 6 : VR2332 & PRRSV H1 4% MM
Ja v A AT B 2 W AL % il i 41 B R (porcine
alveolar macrophage, PAM) 3D4 /21 Il H 35 [F ATCC
(CRL=2843) , ¥ M 4% il B Wi 4 f b o B 1) 0%
CD163 ¢DNA 4fi \ ¥L#% % 35 4 pVITRO2-mes (3£
InvivoGen 2 &) » F T 4 4 4k &% YL PAM 3D4 /21
9 M, 20 B7 3 07 A9 CD163 e JE IR A% 15 W6k 4 Jif
A 3D4-CD163 (k) ;45 PKAS 40 s & M =&
ATCC 3| # (ATCC CCL33) ; MARCH45 41 Jig i
PN R IB R A IR 2 7 $2 4t

112 FZA Bk DI T4 DNA I 42 8

LA Taq DNA 34§ . pMDI18-T 3 A 3% % 4= 4 2 #)
(TaKaRa ) = fitr ; KW AT B (E. coli) DH5 o Ji& 52 75 4
60 422 5 0 77 0 4% 5 JORE DNA 45 H R B [0 i i )
BN S AR W) R AT B A W) 77 Genopure
Plasmid Midi Kit 4 %' [C 24 @) /™ 5 ; RNAgent Total
RNA Isolation System 4 3 [§ Promega 5= i ; M-MuLV
Reverse Transcriptase Kit f1 G418 4 [1 Fermentas 23
Al; DMEM ¥: 3% JE. i 2F i 7 (FBS) Hl
LipofectamineTM 2000 Reagent 34 Invitrogen 23 & =
at s PRRSV BRI >k B 58 [ INDEXX 22 ®) PRRSV
ELISA HT A IG5 & 7 BB CD15T % ifi i
FH K AT B 24 35 (f 4% B 40 CDS1 Hi il 4% (55 S &
) S FITC brid - H b 1eG F1FHt Bl 1gG 1 B
Rockland 23 w5 AR IR 71 4 43 A 26 2 -
1.2 % CD151 cDNA ¥ 1

M4 %% CD151 mRNA J¥ %) (GenBank Accession
No, AK240006) # il PCR 514, iE [ 514 )3 51 2 57—
ACGATATCATGGGCGAATTCGGCGAG3” (3] A
EcoRV {7 51) » 0] 514 4 5"-ATGCGGCCGCTCAG
TAGTGCTCCAGCTTC3" (5| N\ Notl £ 1) » 514 th £
TAY TR CE) Beor A B A A e 4% STk
I8 10 77 Y ) 4% R W 40 . AR 4 RNAgent
Total RNA Tsolation System i B 1532 B 41 il & RNA,
1% B M-MuLV Reverse Transcriptase Kit iji B 45 k47
S5, RNA 524 4 gy W 44424 37°C 60 min.
50 wL PCR Jx W & & 4 :10 x buffer 5 wL, dNTP
(2.5mmol/L) 4 pL, F. Jx 1 3] #
(10 wmol/L) # 1 wL, RT product 2 pL, LA Taq
DNA polymerase 2.5 U. PCR &% 4 :94°C 2 min;
94°C 30 s, 55°C 30 s, 72°C 1 min,30 KAGFF; 72°C
10 min. PCR 434 7= 4 HI 1% B I % e )2 v vk 23 AT o
1.3 PCR=YIRESFIIDH

PCR 7= 4 v [ 4% F8 pMDI18-T 1 0] 15 k47 . ¥
AR AL TR S 100 U/ml 2 N 5 & R
(Amp) LB P45, 37°C K5 7% 1 50 )5 $R I 3 AN 518 V%
FRp 100 U/mL Amp /) LB 55 9529, 37°C K5 F= ik
P i MR ) A wd W) D B IOmORE T B o 1 i )
558 AR 21 5E o
1.4 EZREHAKREESETE

FHFR I i EcoRV F1 Notl ¥ % CD151 ¢cDNA M

Mixture
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pMDI8-T # 4k U] 1, 5 [A) Mg 2k 1 L 3k ik 814
pcDNA3 JE$2, ¥ A K AT 18 DHSa B2 540 i » 3k
FHI AR peDNA-CD1S1 HI A [) R A fil 2E 17 fily
1.5 PK-5 ffR4% 3 R it se b i it

Se 4 10% FBS FlAS A ¥ & (200300400
500.600.700.800 wg/ml) G418 f{j DMEM 1% 77 Jt B
I PKAS 40, 55957 2 J4 Ja oF 5049 5 /b 40 i S0aE ik
B o SRJGAE 24 FUNCEE FE PKAS 400, 75 40 i %5 & ik
80% K, #% I LipofectamineTM 2000 Reagent {ji ] 43
BEAT BE DX e G, 4 it RL pcDNA-CDIS1 J] & 4
2 wg/flo Y5 H & 10% FBS §) DMEM 1% 3% 24
h SR JE SO s/ BUAE G B G418 Al 2% FBS 1y
DMEM 4k 2 35 7%, £ b 3 R 1 R F IR
FH VS B 42 Tl A B A 40 I e B 5 A 24 FUARC B9 KBS
¢ Ja HE AL 30 4X.
1.6 CD151 Fik#im
1.6.1 RT-PCR:7E T25 4 o 5 77 PKAS J¢ H
CD151 % 3E A 4i e PK15-CDI151, 4 4f e 25 & K
90% I}, #4 it RNAgent Total RNA Isolation System i}
W 15 5L B 40 i 2 RNA, I 7% %% CD151 ¢DNA [{) 3]
PFIRE 7 BE4T RT-PCR 458, 3 88 7 Wy 1 1% 35015 B
15 1B LUK 20 B o
1.6.2 [EfERE RN 7 24 fLR B S5 Lk 40
J, 2 40 e %5 B A 80% INF, F TRVA T / £ 1 (3:2)
AW E 10 min, 18 5% IRy PBS 7E 37°C &
H1 60 min, 88 Ji5 44 FECH L 7 vE HEAT TA) B2 S P 9O IR
B, 55— Puik b N BB CDIST i i, 58— 4t
& FITC Frid F Pt i 1gG -
1.7 PRRSV B 5%
1.7.1 RT-PCR: 7 24 fLH L B 9% MARCH45 41
B PK5 41 g il PK15-CD151 40 Jie, >4 41 it 25 )5 ik
80% I » 42 Ji8 SC iR 3 J7 v Y il VR2332 # PRRSV
Y, fE K YL 5 24,4872 h JEAT 41 % 4% (CPE) W
. 4 MARCH45 4 3L 8 & CPE W), Al RNAgent
Total RNA Tsolation System #£H{ 3 Fb J8 4L 40 M 19 =
RNA, H{ M-MuLV Reverse Transcriptase Kit 47 ¢ #%
3%, L PRRSV GPS %f 53 51 9 BEAT PCR 971, 1E X
W 519 ¢ % 4 5 k) 5°-TTGAATGTTCAA GTATG3~
1 5°-ATCATTGCAGAAGTCGT3". 25 pnL PCR W

WHRH 4 wl %1 U rTag DNA R & 1
2.5 mmol/L dNTP mix 1 10 pmol/L 5|4 £ k. 30
PWAGH PCR RN F2EJ¥ H:94°C 5 min; 94°C 45 s,
57°C 45 s, 72°C 40 s;72°C 10 min. PCR /=4 1%
0 W 8 S P K 40 o
1.7.2 @EfEFERBERARE:H kg (.7.1) 3
17 PKAS Rl PK-CD151 4l g % 7% Ay 25 2% 44, 75 &
YeJ5 48 h, Bk g5k (1.6, 2) BEAT ) 42 4 92 9¢
W, 55— Hi4k K 1: 100 # B PRRSV B 1k 1035 » 56
PR 1:1000 FikE FITC Frd E s 1gGo
1.8 JmEHEKRN

7 24 LB b B 3% PKAS 40 e . PK15-CD151 41
li3D4-CD163 4 Jfg f1 MARCH45 40 Jfil, 1% 5% 24 h
J5 AT PRRSV &4y, il 0 4 8 fLEH . 7Eik G
J5 244872 F1196 h, 4 40 1 Sz 5 VR L 3 UK R
O J B b e SO R AR () 77 95 1Y 7 MARCH A4S
S0 M b kAT R S B K G R B (50%  tissue
culture infectious dose, TCID.) | & . i PRRSV J&
Ye4 10.20.30 48 PK15-CD151 4 Jfa, 75 &K 4 48 h i
IR 7 F B E R Ty VA MARCH45 41 i b 2 47 90
B B2 D SE o

2 R

2.1 ¥ CD151 cDNA =[E5FEFI 4S54
2.1.1 RT-PCR ¥ #8: DL A il B Wk 4i fg 4 5
RNA Sy #EA, DL CDIS1 K& B RE 5 51 9 2F AT RT-
PCR 18 . Byt Jlg b ot e o vk 45 S B, 9 B8 7=
TR 762 bp (B 1-A) .
2.1.2 FEHISH 5% CD151 3L K RT-PCR ¥ 4 7=
W voBEN pMD18-T 44, AL BRI 3 A v B k4T )
S 5E » BT 3R F 51 56 4 — B0 3R B P iR . 741
LEXT 23 B 4 2R 27 - AR B 9T v BE I CD151 ¢DNA
5 2 H I R U5l 99. 7% » TG 4 N S B 2 B A%
fh AR, AL 458 F1 563 AL H IR %541 1 > T—C i Bk
e, P F153S F1 VISSA 5 4, i i Jk 58 48 1] g
S PR 22 S TR
2.2 ERFEZHRMESETE

¥ W7 IE 8 4% CDIS1 ¢DNA g [n) i A
pcDNA3 Rk &8 44, H R HI s EcoRV Rl Notl XL )
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1. %% CDI151 cDNA RiEHAKBWESETE
Figure 1. Construction and identification of porcine CD151 expression vector. The porcine CD151 ¢cDNA was amplified
from pig alveolar macrophages by RT-PCR (A), and the recombinant vector pcDNA-CD151 was identified by

restriction digestion (B) . The porcine CD151 transcription in untransfected (lane 1) or pcDNA-CD151 transfected

PKH5 cells (lane 2) was detected by RT-PCR (C) .

Yo, g5 8 OR Re R R HE TR OK A g 4 N v B (I
2-B) .

2.3 % CD151cDNA Fi&#

2.3.1 RT-PCR & :4 % DL AR g PKAS5 41 g Fi
¥ CD151 ¢DNA %% %x PK15-CD151 4 Jfi ii RNA %
FER HI 9 38 4% CD151 cDNA 5|9 MRS 7 #E 47 RT-
PCR A5 Mo 350 I 48 e v vk 25 2R & 7= - 78 PKI15-
CDS 140 g rb e 59 7300 O /N 19 H I 4% 217 > 1 A
PK5 21 A e 39 A N 9 5 1 467 (B 1-0) o
2.3.2 GBI AL AL A0 M LA 80% N, HH A
CDIS1 G P I 375 3E A7 [A) 2 G 5 92 il » 45 2R Wl
PK15-CD151 41 g K 5% CD151 Fi4k J )3 B 2 1] PK—
15 20 ok Js 3 B A (I 2)

PK-15 PK15-CDI51

2. PK15-CD151 {5 CD151 ik B9 R & WL

Figure 2. Detection of porcine CD151 expression in the recombinant
vector-transfected PK-5 cells by immunofluorescence. The mock-
transfected PKH5 cells and pcDNA-CD151+ransfected PK15-CD151
cells were stained with mouse antiserum against porcine CD151 as the
first antibody and FITC-abeled goat anti-mouse IgG as the secondary

antibody.

2.4 PK15-CD151 44 3 PRRSV K9 5 B 4% 46
241 HERTMEES RZRKXRE: 251
VR2332 Fk& PRRSV J& %¢ PK-5. PK15-CDI51 A
MARCH45 41 i, 6 &K 4 J5 24 .48.72 h 47 CPE M
. 48R IR MARCH4S 40 U & Ge 5 24 h B
P4 5 (% CPE, 1fj PKH5 Hil PK15-CD151 41 g 75 M%
WA I B CPE (B 3) o H A 96l 45 B 8
7% :PK15-CD151 fl MARCH45 41 i 35 2 PRRSV [
P AL S B S 17 PKAS 400 A s 3 B2 (&1 3) s
2.4.2 RT-PCR #i : /& PRRSV JK 4L 5 48 h, 43 5
M PK-d5. PKI5-CD151 I MARCH45 41 g 4% It
RNA, Ll PRRSV GP5 4 55| 9t 47 RT-PCR Kl .
g U OR R TR U ) MARCH45 il PK15-CDI51
a0 b By e 3G 2 0 K N B GPS s, il PK-
15 21 AN e 39 AR N 1 5 1 4 (81 4) .
2.4.3 fREFIHEKM: 70 H PRRSV K4 PKAS.
PK15-CD151.MARCH45 il 3D4-CD163 4 Ji, j&k 4
J5 24.48.72 F1 96 h W 3K 9 5, £ MARCH45 41 g
R e T Y TCIDg o 5 R R Y5 24 h |1
PK15-CD151. MARC-45 #1 3D4-CD163 41 iz 1
PRRSV TCID,,“F-3 K 3.6.3.5 Fi1 2.9 logl0, Jifi % &%
I I ) 4E A 7 1 B S B T A, AL S 96 h
(1] TCID,, -3 4 5.5.5.7 F1 4.7 logl0 (& 5) . 7F It
#11], PRRSV J& 4L 1) PKAS 4 i rf A% ) AS 3] J e
e

il PRRSV /& 2445 10.20.30 & PK15-CDI151 4
J, ARGy J5 48 h 3K B /2 MARCH4S5 41 g I
BEAT TCIDg, W 5E o &5 A % 7 : 76 PRRSV & 4 J5
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PK-15 PKI15-CDI51

MARC-145

3. PRRSV &3 PK15-CD151 #0 A 49 56 5 71 S & 52 o BISR W 88
Figure 3. Light (top panel) and immunofuorescent (bottom panel) microscopy of PK15-CD151 cells after PRRSV infection using PK-5 cells as

the negative control and MARC-45 cells as the positive control, respectively.

M 1 2 3
bp

500 —

400 — ~—GP5

300 —

200 —

& 4. PRRSV B4 ffl b GPS 3 % F #9 RT-PCR #&
il

Figure 4. Detection of the GP5 transcript in PRRSV-infected
cells. Total RNA was extracted from PRRSV-nfected PK15-
CD151 cells (lane 1) , MARCH45 cells (lane 2) or PKH5 cells
(lane 3) 48 h post-infection and amplified by RT-PCR using the

GPS5 primer pair.

48 h, 55 10.20.30 & PKI15-CDI51 40 J3 ¥ 9 25 Wi i
43 S % 3,783, 74 Fil 3. 56 logl0 ([ 6) .

3 it

BLAT G HIF 58 %8 kL %, CD151 4 PRRSV & 4
Wi ES A . B, BT AT PRRSV S0 8000 5 41 i &

)ik CD151 4y T, £0. %5 MA-404 .MARC-45.C0S-
7 F1 Vero 40 Md. F Ui, CD151 & [A % 4L w44 o
MARCH45 41 Jfa %f PRRSV 1) 5 J& P, i RNA -4k
CD151 FE MR A % CDI51 Hp 44 &b # w] FH K; PRRSV
&G Ty Ah, CDIS1 KL [N % GLik G fff PRRSV 4 5 i
BHK21 41 M1y 5 e fig "« AHF 50 % CDIS1
AR BRI YA PKAS 41, 237 7 PRRSV 5 J&
4 F PKI5S-CD151. J 5 i 44 Sk MR 56 &5 L 2
s RS PK15-CD151 4 i ¢E PRRSV J& 4 J5 R % I
W52 (¥ CPE ([ 3) , {H fe AR I 2095 55 RNA K& R 41 Al
WEPURMAAE (B3 R 4) o o8& ZE W2, H
PRRSV J& % (¥) PK-CD151 41 il 24 fi# 4 % Fh MARC-
145 41 fi, AN AN BE W 52 31 B b 1 40 Jif s A%, 1T H. R AS
IR G ER 7 (B 5) o 7090 7B G T AT 5 Lk 56
o, =Rl 8 5% R (Y PRRSV i 3 1) B8 Jk e I ) %E
K B (B 05) o 1% 41 il & O 7F 7k 4 4% 30
AR UL L, i FAS [ AR Y PRRSV i 06 9 &8 48 1
(K 6) » 3 Wi 40 i & 1) J8t 4% A PRRSV 5 8% PE g £
FEAaE o XL FT 45 R 7R , PK15-CDI151 4 fild A X
AT LA T PRRSV 143 B 55 5%, i Bl BLH T #9
B8 9% v £ o B v D46 T PK15-CD151 41 i
5 A Py A A4 AR L B — e . Hoh, 3D4-
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6 -
5
e i
ahn
=
g 3
&
=
o
] -
0

t/h

5.PRRSV E 40 fa i B9 9% 25 78 B 2

Figure 5. Viral titration in different cells at different time points after PRRSV infection.
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6. PRRSV % R [E X PK15-CD151 40 ff1 B4 f% = i
E M E

Figure 6. Viral titration in different passages of PK15-CD151 cells
after PRRSV infection.

CD163 40 g ¥ 1 4% fili e 40 g & 3D4 /21, th il g R
H SV40 T Hi J5 56 M e b i £, IR & ik CD163 4y
T IfixF PRRSV A Gk, L4 3 N JE CD163 JE A 5
%f PRRSV i 5 & ™, fH PR3 A7 34 A 5 25 )% 51 A
Pk e PR, BT 9% 0 AR 7 T BB AR AE AR ) R A B
A N R IR A Rk A s . MARCH A4S 41 i
& FOHTASE B £ 19 PRRS B v A 77 4 i &, & B bk
A J U5 A YA e A A AT ) T U A e, T o
A 1 0 G B AR AP RO R R g U ™

CDI151 = S50 Ay - e /N B ECAZ 40 M B00s T
IO BT AR SR 40 K i 40 s B R 0 P R 4

FUARILPY 40 M 2 T L AR PKHS 41 P R %
Ko FEARWFFUH, J% CD151 cDNA % 4y fig fiff 4F 5 I
PKH5 40 g 3575 %F PRRSV [ 5 &%, #2754 CD151
7t PRRSV ARGl e R B ZAEH - B,
S Sn FI CD163 J& % W 4n i b w9 A 35 22 (1 99 25
AR Wi i 2 UL FE PRRSY g 5 &2 47, H
% BV A R Ik CD15T 4 7 (R SE I % 4 KR %
BE) 5 HoYpBh PRRSV Jg& 4% [ 40 i 1) v] B8 14 AN g 4
o LU, PRRSV JEk 4y 818 41 i A A Jm BR T 5
A% 5 N P, it b e 40 DA R e A R Ik B 45
A Bz 20 Bt T B 2 Y L L o
20 Sn/CD163 -5 (1 i 77 Bl il K fift B TR 4y 1 &
20 f I A I8 B R4 L 5+ Sn I CD163 4 1o &5
AU BT 5ORE R A A 7% 45 B BT A B A e
% CD151 75 PRRSV Jg& 4 v, ¢ 5l S 77k 4 4k B i
90 fo b HAA AR R R P
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Establishment of a porcine CD151 transgenic PK-S cell
line susceptible to porcine reproductive and respiratory
syndrome virus

Yanyan Huang, Rui Guo, Yu Zhang, Xinyu Zhang, Xiaoli Xia, Huaichang Sun
College of Veterinary Medicine, Yangzhou University, Yangzhou 225009, China

Abstract: [Objective] In order to study the role of porcine CD151 in infection of porcine cells by porcine reproductive
and respiratory syndrome virus (PRRSV) , we established a porcine CD151 transgenic PK45 cell line. [Methods] The
fulldength complementary DNA (¢DNA) for porcine CD151 was amplified from porcine alveolar macrophages by reverse
transcriptionpolymerase chain reaction ( RT-PCR), and subcloned into eukaryotic expression vector pcDNA3. The
recombinant vector pcDNA-CD151 was transfected into PK-45 cells and the transgenic cell line was generated after G418
selection. Transcription of the CD151 ¢DNA in transgenic cell line was detected by RT-PCR and immunofluorescence.
The cell line, together with control cell lines PK45, 3D4-CD163 and MARCH45, was infected with PRRSV, and the
viral RNA genome or antigens in the infected cells was detected by RT-PCR or immunofluorescence. At different time
points post-infection, the virus was harvested and titrated on MARC-45 cells. [Results] The expected size of porcine
CD151 ¢DNA was amplified with a sequence identity of 99.7% to the published sequence. From the pcDNA-CD151-
transfected cell culture, a transgenic cell line PK15-CD151 was generated and correct expression of porcine CD151 was
confirmed. After PRRSV infection, the viral RNA genome and antigens were detected in the cell line. Although apparent
cytopathic effect was not observed in the virally infected cell line, the infectious virus with a high viral title was detected.
The cell line had been passed for more than 30 generations and no significant difference in viral title was observed among
generations 10, 20 and 30 after PRRSV infection. [Conclusion] Transfection of non-permissive PK-5 cells with porcine
CD151 ¢DNA conferred the susceptibility to PRRSV infection, indicating an important role of the porcine CD151 in
PRRSV infection of porcine cells.
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