.10 - B2 Ak 2013,47(10) :10 ~14/%% 214§

PRRSV {f i K32 1k CD163 F&[H 1)
HAZZE IR M) HE % 7€

? éll,);ﬂéé\%z’ﬁljﬁi/%;la%%qj]*

(1. Rt RhABe e YOS EITTERT, Bilg 2011065 2. PUALRARBHHIC A S A e Bepi i 712100)

[ EHI]2013 06 -29 [XEk4RIRAE] A [XE4HS]1002 -1280 - (2013)10 -0010 -05 [FFE45HKS]S852.4

[#& ZE] A E % 48 e (PAM) 42 BUE RNA F 44K, R Al RT -PCR SRR H £ 5 F%
46 /E % (PRRSV) By % & CD163 A FL [, 9% 28 [ 7, [& 5| FLAZ K 35 # 4Kk pcDNA3. 1/V5 - HIS A
b Mg W E A E 4K peDNA3. 1 - CDI163, £ B 4 #n DNA Jll /5 3F 91 %673 7 CD163 £ A, £ 5 7
5 GenBank 4§ 3 /7 7| b 8, % H B B UR M 99.37% ., ¥l J7 IE# ¢y CD163 3 [H 7 i T 1K Lipo-
fectamine "2000 /5 T %% % PK - 15 41 ff1, 3 3T |8] 3 %, % % L (IFA) #4311 2| 7 CD163 £ PK - 15 #
By &k, A4 48 a4 PRRSV J3, % IFA #3122 % CD163 #y 4 i # 4% ¢ PRRSV RE %2,
[K@iR] #hm B % £ 5 FRE 6 %78 K Z1K;CD163 X [

The Eukaryotic Expression and Functional Identification
of Scavenger Receptor CD163 of PRRSV
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Abstract: Total RNA was extracted from porcine alveolar macrophage (PAM ), and then the PRRSV recetor
CD163 ¢DNA was obtained by RT — PCR. The full length CD163 was cloned into pcDNA3.1/V5 — HIS A vector,
and thus the pcDNA3.1 — CD163 vector was constructed. The CD163 gene encoding 1115 amino acids was 3345
bp in length, and homologous comprison showed 99.37% with the sequence reptorted in GenBank (EU016226).
The recombinant plasmid was transfected into PK — 15 cells. At 72 h after transfection, the expression of CD163
was confirmed by indirect immunofluorescence assay (IFA) with the monoclnal antibody of anti — CD163. The
cells inoculated by PRRSV could be infected by IFA .

Key words: PAM; PRRSV ;scavenger receptor; CD163

$ EFH 5 P £ A AE (porcine reproductive and  PRRSV EYY 1 T2 41 i 1 5165 20 Jfd B8 2 0 ) 45 S
respiratory syndrome , PRRS) H % EIH SIPWL LG S2IREE &, R0 A P9 75 VR R I e B A .
fiE7E (PRRSV) B LIRHE SIS AP AE  RTC BRI PRRSY 2 KL R MR B 2 Sn'® |
IR T RE AR K i TR NS e . IR 2 BT RD L WO R A R R 2 ik

EEWE : FFTTRHOCRE SO H (PR P (2007) 55 12 -1 5)
EFEE N 2 40, Wb, NSO 2 25 Wi 1 L SO 2 0 T2 E = 0F 5 o
BIVEE S, E - mail ;yijianzhong@ yahoo. com



2013,47(10) ;10 ~ 14/4% £, % [

H

Fui= <11 -

P2

CD163 " . I JeSZ A J2 — b 4 O 2 1 P M 2R 11
BT RE B 20 A0 T E RN i -
TR JULEH PR FD P R 20 JHL S5 20 i |, CD163 i 5K I
B Z —, HAE PRRSV 2 4L 15 3 4 Jfg v e %2
.

S2HG N PAM rpfy™ 3% i CD163 LD, i 2y 44 2
T CD163 Wy HAZ KRB HAK, BN T — L5
PRRSV F CD163 256 UL S5 1 Z R F 5
A 8] A AR P S
1 #MB57EE
1.1 % #F#kAn sk PRRSV(12#),BHK -21
M A S I F AR Ao BT PRRSV (1 B IS ,
ARSI E TR PRRSV PAVEATSE 375
L2 MR HAEFGARA SekETE 1 E. coliTOP10
PR FORL peDNA3. 1/V5 — HIS A AL =
feflt; pMDI8 — T — simple 244 FR 1 ¥ A D)
BamH 1 F1 Xbal 1, T4 DNA & 20 . AMV 5% 5%
it \RNase inhibition ¥y K% 5 4= W) THRA FR A F
7o DNA ali4f a5 & L JTORE $2 B 5] & Tran-
sTaqDNApolymerase High Fidelity ( HiFi) , 4t 30 4 2
SRS R A A By CD163 — FITC #g,
AbD 75 ] 3 QIAGEN QIAprep Spin Miniprep Kit, QTA-
GEN A #] ; % 44357 LipofectamineTM 2000, Trizol ,
Invitrogen /A 5] ; FITC $ric I adisE [eG(H + L),
K Jackson 23w s HEH FHIEGR 2 o 7= o dr 4l
L3 5l 4%kit 5 6% MG GenBank Y
PRRSV Z{& CD163 F: X F 4, F|H Primer 5 {4
Bt xR S 1. Bl P - CD -
163 - F.5° = CGGGATCCATGGACAAACTCAGAAT-
GGTGCTACATGAAAACTCT - 3’ ; N iE5| ¥ P -
CD163 - R:5° — GCTCTAGATTGTACTTCAGAGTG-
GTCTCCTGAGGGATT - 3’7, £ H & 2 5l 5] A
BamH T 1 Xbal T BEYIALE O RIZRS) o 519
e AR TR BOARA R A& .
1.4 CD163 JE R bR BRI Jr  AR#E GenBank |
AR CD163 J¢41 (J741) 5 . EU016226) , i3] F
G —X TP 1 CD163 &K IEH MG Y. S
Invitrogen 23 7] ) RNA SRR & 63T, ] Tr-
izol #£HL PAM 41 i3 i) & RNA, LT I 4% 5 51 4 Al
AMV HEFT eDNA 55—HEAY £ (44 RNA 1 g, 10 pM
519 2 wL,10 mMdNTP 1 pL,5 x RT Buffer 4 uL,
RNase Inhibitor 20 U, AMV RTase 10 U, DEPC 7K %}
Fe3 20 pLo JRAEEBE.C, S 10 min EJ5

N\ 42 CARE 60 min, 2R )5 VKK 241 2 min) .
SN AL cDNA 345 PCR, LW AR R N 50 uL,
HAK 43 & ¢DNA 0.5 pg, 10 x HiFi Buffer ( &
Mg** )5 pL,10 mMdNTPs 1 pL,10 pM | FiiEs |9
%1 pL,HiFi DNA B4 2.5 U,ddH,0 ¥ 5%, ¥
WFLF .94 °C 5 min, 94 °C 30s,60 °C 30s,72 C
3 min 30 s, #4735 §E#F,72 C 10 min, JZ W 45 HR
J& A 1. 0% 1) By B B B8 e Fo, kAo T 4™ 15 45 2R
Ml 5 DNA F B, #4258 pMDI18 — T — simple %k
A, BRI BRI A ) R AR AT BN w0 e 56
WEIEHf , iy 44 5 pMD = T — simple — CD163,

1.5 EHARKIFWHE L€ 4 pMDIS -T -
simple — CD163 2 BamH [ F1 Xbal 1 WEFYIZ )5,
[l 2y 3345 bp K/NEY DNA Fr Bt [A ] BamH
[ F1 Xbal 1 $UEFY) pcDNA3. 1/V5 - His A B3R
IR, IF s B T4 DNA 3% 422 i sl iy H
i) DNA K Bf 5 pcDNA3. 1/V5 — His A #5474 4%,
R WAL T TOP10 JEAZ 2, R A R Pk it
AT ORL 28 PCR S 5 FURURG) %5 7, % R BH
PR BRL% A ) TR R AR A FR 2 /1, 5
IEWR I BURL AT 24 2 peDNA3. 1 - CD163, R ] Jit kL
P BUR 7] & ( Genopure Plasmid ) # B2 pcDNA3. 1 —
CD163 J5, il 7 44 Ak 5 i Jk: 1) ik 32 D J& A260
{ELFD A280 B, HiR 45 A260/A280 1Y Lt i 4 34 W 5 kL
IZIRE , IR 40 5 Bf 3ok 31 55 R DNA () 3
-80 CHRAFHIo

1.6 PRRSV ty %5 ¥f Marc — 145 4 #5557
BERZ G, S B, AR 1 mL (5HE R A
5x10*°TCIDS0) , F 37 CHEH 1 h, it A4E £
(DMEM Jhfils 5258 3% JiG4- G Kyt &) , 3G
I 3 ~4d, AR AL A 75% LI EIGEE

1.7 MPFHE 4 PAM W& M3 ~4 A
# PRRSV [ £ 7% fif o 42 B, | K & & PBS (0. 01
mol/L,pH 7.2) J 3t Jiff i, I PBS 3t 3% 3 K, & K
300 r/min B0 10 min, 3 £ By PAM 20 5 4% 5 77
T -80 C#&HA.

1.8 M A RELAF SN PK-15
A LA Mare — 145 2 ffd 35 32 T 10% B5 4 1013 1)
DMEM ¥35:38H7,37 °C,5% CO* B:gefivh 1% 4
Lipofectamine™ 2000 X758 45 1 x 10° 4~PK — 154
Made At T 24 SLATM RS SR b, A A K 2 95%
BbA BT, FH 2 WL g4 Lipofectamine™ 2000 44 2
pg pcDNA3. 1/V5 — His — CD163 40 Jii fi #% 4 PK



S12- [ 2 2k

2013,47(10) ;10 ~ 14/25 4T %

- 15 4 jie,24 h J5 ISR BRI R IRE O, R B DL peD-
NA3.1/V5 — His J5URL 5% Ju A Ay B AR X BE R 5 e
48 h I, FEds L3, T TR B 75% I E
4,4 °CHE 30 min, Fd5 75% LR T, AR
Bk CD163 By —$1,37 CWEE 1 h J5, i 1] PBS
(0.01 mol/L,pH 7.2) PE¥ =K ,5 min/IK, A F
Ui FITC bRic i) =91 ,37 CHFFE 1 h, 5744, PBS ¥k
WK ERIR S ming ARJSHNA ddH, 0 ## 10 min,
W, 2 AR T ER o
1.9 PRRSV g% PK - 15 20 j  B55YL 24 h 1y
PK — 15 4 (%% Y Bokn/ %t BE ), FeBi i i b3 , fi
FH PBS(0.01 mol/L,pH 7.2) W& 2 ~3 WK, B fi B
(Y955 #E98 (1 x 10°TCIDy,/mL) $32 A 40 il JE& 4 1 h
Ja A 3% A 4ERFi 35 97 24 h 5, S B,
TR 75% £ P E 40,4 °CilCE: 30 min,
FdR 75% S BEWRT, A (150 £%) i B iy PRRSV
FHPE 8 0037 (00 S 50 D o e AR R JEE ) ,37 CIE e
1 hJg,f#i ] PBS(0.01 mol/L,pH 7.2) Y& =K,
5 min/ IR, A RPUHE FITC bric i) —$1,37 CIEE
1 h, F# 45, PBS P4 =R, B 5 min; R J5 A
ddH,0 #+& 10 min, KT, 20 BB T WL,
2 # R
2.1 CD163 X H i Feth RT -PCR 43  MJE AT
W E AT R E A RNA (I 1), R RT - PCR
PHGEARY I 10 pL PCR =¥ 5 4 pL FAEZE
WRIR A 5, 76 1% B s W &€ i - fL Ik, L DNA
Marker DL5000 Jy %} B, 7t 3000 ~ 5000 bp Z [A] 45—
SRS PR , SR 3345 bp MHAF(E2) .
2.2 peDNA3.1-CDI163 % % PCR B¢ 91 % = &l
TR 28 1 75 PCR R Bht g W 468 2 L 3k 6 )
AT ULAE 3345 bp Ab B8 B W45 (& 3) , 5 i
YR BoR /N —30, PRI 7% PCR %8 H ok 1Y B 5
B EAT R F%  BRIBUFORL, 45 BamH 1 1 Xbal 1 WU
Y1) 07 2 B R B S HL UK AE 5. 5 kb 113345 bp
Ab A5, 43 515 peDNA3. 1 ( - ) ki, CD163
FEH 7 BOR/IMESE (BT 4) ,FI5IER] CD163 L IE
W4l A pcDNA3. 1( =) iokirh, 73 b4 bl tE W) T
FEEARA B /] DNA 3 3 B, 4 ok CD163
T4 5 NCBI GenBank tf EU016226 J3 41| [a] J5 4 A
99.37% , A BN L E B+ 1) B B, i — 20
SEH 2H BB A A, IR HoAiw 44 4 peDNA3. 1 -
CD163,

28s
18s

Ss

E1 sEihiaEEMias RNA &R

CD163 M

5000bp
3345bp
3000bp

2000bp

1000bp
750bp
500bp

250bp
100bp

M:DNA Marker DL5000
2 CD163 E & PCR J 145 R

CD163 M

5000bp
3000bp
2000bp

1000bp
750bp

500bp

250bp
100bp

M:DNA Marker DL5000
3 pcDNA3.1-CD163 % PCR £&FE



2013,47(10) ;10 ~ 14/25 41 %

.13 .

pcDNA3.1-CD163

M :DNA Marker DL5000
4 pcDNA3.1-CD163 WEFHI L E

2.3 pcDNA3.1-CDI163 # % PK - 15 %1 ff1 & 7% %
DHAENELE R FEY 48 h Jg  F gu s, 2806
et DS (B 5) o F e B4 JiUkL peDNA3. 1
- CD163 %) PK — 15 Zifl, 76506 Bl T W3
A NIAELE, 45 58 UL B 5B 1 4 e 25 AR
pcDNA3.1/V5 — HIS A i PK - 15 403, 7676 ¢ i
TlUsE T A R 2 A s e 5B PK - 15 20 it ([
SA) . 45RFEY],CD163 HEHTE PK - 15 4 rh 3K
1R IFRIA

A 252k pcDNA3. 1/ V5 —HIS A;
B 4 5k pcDNA3. 1 - CD163
EhifE s PK - 15 AR E ( x200)

&5

2.4 pcDNA3.1-CD163 # % PK — 15 45 jf1 5 & %
PRRSV E7% N B Hm M ELER Y24 h )5, 4%
Y4 A PRRSV 24 h J5 , R4 7 B350 55 02 e 52 86
(K 6), HEyaEdliok pcDNA3. 1 — CDI63 [y PK — 15
I, FE2O6 BB T ARG SO PK - 15
AN, 25 2 UL B 6A ;7% Y 23 34K peDNA3. 1/V5 -
HIS A ) PK — 15 40, 765 W 308 T A A6 il
NG (K 6C) s BB YL kL (K 6B) FIk A
&Y PRRSV %5 REZBAE (&1 6D) , TE5 G A T
WA 4 40 %< S, TE B PRRSV JE 5 J& 41 i &
PK — 154 fifs 5% Y« CD163 % [ )5, fik % ¥ PRRSV

C

A G T ZH TR peDNA3. 1 — CD163; B # L 25 24K pcDNA3. 1/ V5
—HIS A;C.PBS BRI Uy s D PBS BAUSTRLE Yt PK - 15 TR
JE&Ye PRRSV

B 6 % PK-15 ZHRRE:E PRRSV £7E ( x200)

3 it E&it

PP $R0E , HATC 200 E 76 PAM 400 7%
TEAE BRI CBEIT R (HS) |, MEWR A B 2R (Sn) Fi
T CD163 —F PRRSV 2K, HS 3= 20 [t 7
K, Sn BRI B M RT RESE 1 CD163 1 P Bl ifi
N FIRFEII N, CD163 LE97 B A 58 FRE A 7 5
P2 RNA R 55 21 40 f o i) 2o 72 v 2% 9 32 LA
FI70, 7E PRRSV -5 4N R A5 e CD163 43
T LIk PRRSV B A FARUB SR T o W IR
AWF5E CD163 e B e B2 i /E FH , Van Gorp
S NXF CD163 2 [ 45 sskalt A7 Bl 2 At 5 278 , i
TR YL S I % B, SRCRS J2 5 75 S e 40 I it o 75
14, 17 2 3t (1 P4~ SRCR ORI S5 e 38 S AE 00 75 114
W fHJE, Lee 25 N & BH CD163 () i 5 2 K fik
535 PRRSV S Sl A& B 1 3 DR g
B Sn {HRFZM CD163 [ AN, AN ] PRRSV
JEYe  ULH Sn FEAS AL B PRRSV JEUL 5 1) 32 22
JEA, PRRSV 524k CD163 755 2 ke i 72 ke
HARE EE M ERA, B H AT 5 00 A 2 AR I
#& ,PRRSV 2k Z (A1 BB BARVER , 521k 5
i B Z [EAE LA, B O R HGE (IR A7 7E 5
W, CDI63 it A M4 R S5 MR EAE AW
( Hemoglobin — Haptoglobin complexes, Hb — Hp) [
ZEA AT LA Y B FAF 4 24 Hb - Hp
B EWEEE CDI63 4rFiF 0] LI S = A 4 i H 1.
¥ PRRSV YL i 3% 1Py IL — 18 IL — 8 . IL - 10,



14 ol 2%

Ju
7Rty

=

2013,47(10) ;10 ~ 14/25 4T %

IL — 12 'TNF — o 40 i P 7 1) 63k K F A B TH s
XL A B IRJE R 5 CD163 43¢, HEl
AR WARE "
S N PAM 4 i 4 3 4R 45 4% CD163 JE[H
T 2o (A1 B I S 0 M8 5 T 2R GA 1) CD163 25 1
A 5455 CD163 e REHUIA L AR R 454, i
IIEWIAE PK - 15 4 b i 2335 1T CD163
B5E Y% CD163 1) PRRSV qlzgmmgg PK - 15
J&AE PRRSV 5, 40 MU GBAE B PRRSV J& e Jf: 7 AL i
ﬁ? UEH CD163 Jj& PRRSV &L 4 i ity — 4~ &
%w BN R — 5T CD163 2 [ AE M
G R T E R DL R SR RS M R 1 AR SE M R
P A LA 32 1A 2 8] 7 O 2R 29 7 Sl , VR AT
7% PRRSV R G ML S AL IS I

Sk

[1] Rossow K D. Porcine reproductive and respiratory syndromel[ ] ].
Veterinary pathology, 1998,35(1) .1 —20.

[2] Duan X, Nauwynck H J, Favoreel H W et al. Identification of a
putative receptor for porcine reproductive and respiratory syn-
drome virus on porcine alveolar macrophages[ J]. Journal of virol-
ogy, 1998,72(5) :4520 -4523.

[3] Delputte P L, Vanderheijden N, Nauwynck H J,et al. Involve-

ment of the matrix protein in attachment of porcine reproductive

and respiratory syndrome virus to a heparinlike receptor on por-

cine alveolar macrophages [ J ]. Journal of virology, 2002, 76
(9) :4312 -4320.

[4] KimJ K, Fahad A M, Shanmukhappa K,et al. Defining the cel-
lular target(s) of porcine reproductive and respiratory syndrome
virus blocking monoclonal antibody 7G10[ J]. Journal of virology
2006, 80(2) :689 —696.

[5] Calvert J] G, Slade D E, Shields S L, et al. CD163 expression

confers susceptibility to porcine reproductive and respiratory syn-

(6]

(7]

(8]

[9]

[10]

[11]

[12]

drome viruses[ J]. Journal of virology, 2007,81 (14 ) :7371 -
7319.

Delputte P L, Costers S, Nauwynck H J. Analysis of porcine re-
productive and respiratory syndrome virus attachment and inter-
nalization; distinctive roles for heparansulphate and sialoadhesin
[J]. The Journal of general virology, 2005, 86 (5) ;1441 -
1445.

Van Gorp H, Van Breedam W, Van Doorsselaere J,et al. Identi-
fication of the CD163 protein domains involved in infection of the
porcine reproductive and respiratory syndrome virus[J]. Journal
of virology, 2010,84(6) :3101 —-3105.

Lee Y J, Lee C. Deletion of the cytoplasmic domain of CD163
enhances porcine reproductive and respiratory syndrome virus rep-
lication[ J]. Archives of virology, 2010,155(8) :1319 - 1323.
Prather R S, Rowland R R, Ewen C et al. An intact sialoadhesin
(Sn/SIGLEC1/CD169) is not required for attachment/internali-
zation of the porcine reproductive and respiratory syndrome virus
(PRRSV) [J]. Journal of virology, 2013,55 - 56.

Madsen M, Moller H J, Nielsen M J, et al. Molecular character-
ization of the haptoglobin. hemoglobin receptor CD163. Ligand
binding properties of the scavenger receptor cysteine — rich domain
region[ J]. The Journal of biological chemistry, 2004,279(49) .
51561 -51567.

Chung H K, Chae C. Expression of interleukin — 10 and interleu-

kin —12 in piglets experimentally infected with porcine reproduc-

tive and respiratory syndrome virus (PRRSV) [ J]. Journal of
comparative pathology, 2003, 129(2) :205 -212.
Thanawongnuwech R, Thacker B, Halbur P, et al. Increased

production of proinflammatory cytokines following infection with
porcine reproductive and respiratory syndrome virus and Myco-
plasma hyopneumoniae[ J]. Clinical and diagnostic laboratory im-

munology, 2004,11(5) :901 —908.

(RERE:FF &)



