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Generation of a Porcine Alveolar Macrophage Cell Line Stably Expressing CD163 by
Lentiviral Vector for the Production of Porcine Reproductive and Respiratory

Syndrome Virus

WANG Xiang-peng, WEI Rui-fang, XIAO Shu-gi, ZHOU En-min*
(Veterinary Immunology Institute , College of Veterinary Medicine , Northwest A&F University »
Yangling 712100, China)

Abstract: The objectives of this study were to use the lentiviral vector pTrip-CMV-IRES-pur
plasmid to deliver porcine CD163 into a porcine alveolar macrophage (PAM) cell line (CRL-
2843), to generate a cell line stably expressing CD163 (designated PAM-CD163), and to evaluate
its permissibility for PRRSV infection. The porcine CD163 coding sequences were amplified by
PCR from pJET1. 2-CD163 plasmid and inserted into downstream of CMV promoter in the lentivi-
ral vector pTrip-CMV-IRES-pur plasmid. Monolayer of 293-T cells were cotransfected with three
plasmids psPAX2, pMD2. G and pTrip-CMV-CD163-IRES-pur. The recombinant lentivirus ex-
pressing CD163 was harvested in the culture fluid. For transduction, the immortalized PAM cells
(CRL-2843) were exposed to lentivirus in the presence of polybrene. The transduced cells were
selected with puromycin and single cell colonies were isolated and expanded for PRRSV infection

assay. The CD163 gene was transcribed by RT-PCR and the protein was expressed as identified
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by indirect immunofluorescence assay, Western blot and flow cytometry analyses. A PAM cell

line (CRIL-2843) stably expressing CD163 (designated PAM-CD163) was susceptible to PRRSV

infection with the titer of 10°>° TCID;, » mL '.

A PAM cell line stably expressing CD163 was

constructed and permissive to PRRSV infection. This cell line could be a valuable tool for PRRSV

propagation and PRRSV cellular receptors study.

Key words: CDI163; lentiviral vector; porcine reproductive and respiratory syndrome virus; por-

cine alveolar macrophage
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BRG] £ 3 B0 06 40 e . RNAL SO 5k (DNA J5
F PCR 44 CD163 3L, PCR g i 55 % 1. 2. 1
PR R, W 45 A5 B PCR F= 9 H 0. 8 %0 35t bl
BEREIEAT HL UK BERC AR RGE A BT 45 AL . IRl 35 37 A
Wi A4 PAM 40 CD163 Ry %% SE4E g B X IR

(1) 22 928 9 't 1k 36 A 0 i % 40 s CD163 11 3R
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10 pg « mL7 Y CD163 50 BT K 5 4 il 7 4
CHFH 30 min, IEA 0. 1% &AM PBS ¥k 40
Jiil 3 Y. ] Alexa Fluor 488 #7309 1L 241 B 1gG (1
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bp., F Xba I fl BamH 1 Y] PCR F=4 )5 % H %
% pTrip CMV-IRES-pur #{k . 23 5 E# )5
5 % 18 95 8 % 38 B AR pTrip CMV-CD163-IRES-
pur. FiZEAKE pMD2. G F1 psPAX2 Jii ki 5y
£ 293-T U AL = EAR . LA Y18
WEEERR THE A CD163 L it [X )7 51 A o 38 A7 1
MR BT IE I, AT DL IS g IR B S Y
2 MR AT O S
2.2 PAM-CDI163 I R L E

WA 2 i 1 T A A8 R 1 MOT (19 711 4t Jgk
gt PAM 41 ifd . 285 W08 B 3R SR 220 ik 2 Al s T LA
B 2 B S A0 v B AT, 45 G AN A PR AR R Tk gk 4
O 6 » B 245 B — bk LA e 2 R B0k Y A Bk .
Xof AR A 1 AP 2R AT 48 E A S 2 PRRSV &L 5
(' 1~3), F RT-PCR A Lh ] iz 4H g v 47 3 i
CD163 J: [, Xf BEAY 7K A= 4k PAM 28 Jd rp oK A i) 3]
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T HE— ARG 5 0k i PAM. 41 i Ak AR Ak i)
PAM #fi ffg v CD163 fy 3k . FH It =X 40 Ma A X 2 Fif
i CD163 Wy FRB|IMHAT T /001 203 Lok H
PR e £ 07 %6 59 PAM 40 it (IR 3C) Atk 2k 4k Y
PAM 4 Jifg (& 3D) Sy BH 4 X B, 3 %6 19 PAM 41 Jifg
A 93. 1% By 40 B ]l CD163 $¢ 4K 4t €5 4y BH 4 (&
3A), Ak A4k PAM 41 8 A 99. 5% 1 40 i
CD163 Hrik g oy B 2E (& 3B) . Lh 45 4 16 W i
VEM A CD163 36 PR A5 31 1E i 1) 2 35 K5 1% 0k 4
M fy 4 A PAM-CD163, 1 7 A= 4L 1) PAM 41 ffd ot
CD163 Kk .
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¥ PRRSV SD16 # #k J& ¢ PAM-CDI163 4 s
J& 24 h 5 2 HUR EE RNALH RT-PCR £ il 9% 2 4%
B, 45 B & 2A Fros. v LAY 8 H 230 bp 1)
PRRSV ¥ 50 H W 445 . 7k Bk PAM 41 ifl £ 5
J& Fl RT-PCR gl K 944 1 PRRSV H 4. A
e 9% 50 45 S Qi &1 2B Jif /R : PRRSV 8 e
PAM-CDI163 4 fifd o] LLE B 45 57 £ @k 5 5
Atk PAM 44 75 )5 L4 215 5. West-
ern blot £l 7] L M PRRSV Bt ) PAM-CD163
ORGSR FEN - & I SR~ N SO = i U S - 2 o
PAM 4il 0 422 35 J5 A A 31 N & [ AR H 59 &8
(B 2C) . LB 235 SR U0 W) 3 3o 18 o 5 A N AR
Fik CDI163 () PAM 4 jifd n] L g PRRSV B 4L, 1
KAL) PAM 40 il X PRRSV A5 J&&

2.4 PRRSV 7£ PAM-CD163 4 i1 4 K zh A F M E

Fil PRRSV SD16 # k&Y PAM-CD163 4 jfd »
FE RS I 11 S [5] B [0 5 5 40 Je PN 0 40 i A1 95 25
E L HE T L A 57 PRRSV B Marc-145 4
AR BH 2 % B &5 2R B R (] 4) . PRRSV
PAM-CD163 2 i Iy 7 25 /4 5 75 i B2 g AR T 3L 78
Marc-145 20 M b 7™ 4 % 85 % . PRRSV &L
PAM-CD163 4l 48 h, 20 A P 35 75 i ) 5 i o] LA
PKF] 10% P TCID,, » mL " 21 i &1 5 75 1% B 05 5 7]
LIk 3| 102 TCID;, Xf B8 Marc-145 48 g
f£ PRRSV %% 48 h i 241 Mg P4 95 2 T B o o v LA
iK% 10%° TCIDs, » mL ™", 40 i 405 25 0 3 05 v
105" TCIDs, » mL™"',

e mlL !,
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Fig. A RT-PCR #: il i ¥ 40 s CD163 5 [F 1 %5 5 (M. DNA X 43 T B hn 5 1.2, fi k40 e CD163 25 [H i 16
53 7k 44k PAM 41 g CD163 ARzl 5 4. B X B ; Fig. B B 42 S 3% 28 B i B & ) CD163 1y 23k (175, 1. fifi ik
4L rh CD163 B KL ;2. 7k A=k PAM 4 i v CD163 45D ; Fig. C Western blot K I i % 40 s CD163 1)k (1,
2. Ji L2 M CD163 A& ;3. Ak 4 PAM 4 i CD163 Ay i)

Fig. A Detection the transcription of CD163 in selected cells by RT-PCR (M. DNA marker; 1, 2. CD163 gene tran-
scription in selected PAM cells; 3. No CD163 gene transcription in immortalized PAM cells; 4. Negative control) ;
Fig. B Indirect immunofluorescence assay of CD163 protein expression (175X, 1. CDI163 protein expression in se-
lected PAM cells; 2. No CD163 protein expression in immortalized PAM cells) ; Fig. C Western blot analysis of the
CD163 protein expression (1, 2. CDI163 protein expression in selected PAM cells; 3. No CD163 expression in PAM cells)
B 1 fHiEMEE CD163 RiIZLEE

Fig. 1 Detection the expression of CD163 in selected cells
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Fig. A RT-PCR # ] PRRSV &%t PAM-CD163 4ii it (M. DNA A8 %} 4> 7 5 fe 457 3 1. PRRSV &t PAM-CD163 4
Mo ra 2k 8.2, PRRSV B4 Marc-145 40 ifd 3 34 2% 5 ; 3. PRRSV J& 4t ik 4 b PAM éﬂﬂﬁ}fimét% 4, FH M XF iR 5
Fig. B [ 32058 7¢ 6 B 46 ) PRRSV j#& 4t PAM-CD163 4 i1 (200 X ,1. PRRSV &% PAM-CD163 4iJffd ; 2. PRRSV
J& Y Marc-145 4l i ;3. PRRSV &Yt 7k A=k PAM 4 fifi) ; Fig. C Western blot il PRRSV N # H (1. PRRSV & ¢
PAM-CD163 4f i ;2. PRRSV &Yt Marc-145 4 jitl ; 3. PRRSV J& Yt sk 2E 4k PAM 4 Jif))

Fig. A Detection of viral RNA by RT-PCR (M. DNA marker; 1. PRRSV-infected PAM-CD163 cells; 2. PRRSV in-
fected Marc-145 cells; 3. PRRSV-infected immortalized PAM cells; 4. Negative control); Fig. B Indirect immuno-
fluorescence assay of PRRSV infectivity in PAM-CD163 cells (200 X, 1. PRRSV-infected PAM-CDI163 cells; 2
PRRSYV infected Marc-145 cells; 3. PRRSV-infected immortalized PAM cells) ; Fig. C Western blot identification of
viral N protein synthesis (1. PRRSV-infected Marc-145 cells; 2. PRRSV-infected PAM-CD163 cells; 3. PRRSV in-
fected immortalized PAM cells)

E 2 PAM-CD163 4 fax PRRSV i) 5 R4 £ 7F

Fig. 2 Detection of PRRSV infectivity in PAM-CD163 cells
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AL U AR I PAM-CDL163 4f g b CD163 B3 3% s B. i 548 I A 62 7k 22 /b PAM 46 Jfi b CD163 #3355 C.
PAM-CD163 41 g B4 % 1 s D. 7k 4= /b PAM 41 it B3 14 X i

A. The flow cytometry analysis of CD163 expression in PAM-CD163 cells; B. The flow cytometry analysis of CD163
expression in immortalized PAM cells; C. PAM-CD163 cells negative control; D. Immortalized PAM cells negative
control

B3 mXEMEAKN PAM-CD163 f15k 4 ¢ PAM 4 th CD163 B3Rk

Fig. 3 Detection the expression of CD163 in PAM-CD163 cells and immortalized PAM cells by flow cytometry analysis

(A) Intracellular virus

(B) Extracellular virus
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J&YLRfA]/h - Hours post infection

J&YLIRfA/h - Hours post infection

A. PRRSV &%t PAM-CD163 Fl Marc-145 4il g 40 i 4 9% 5 2E 1< 30 1 2% il 28 B. PRRSV & 3¢ PAM-CD163 il

Marc-145 20 g 40 B 5195 75 A= 1 8l T 2 ith £-

A. Growth kinetics of intracellular PRRSV on PAM-CD163 and Marc-145 cells; B. Growth kinetics of extracellular

PRRSV on PAM-CD163 and Marc-145 cells
& 4 PRRSV 7£ PAM-CD163 il 4 K HF 4

Fig. 4 Growth kinetics of PRRSV on PAM-CD163 and Marc-145 cells ( Values represent x=s of three experiments)
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PRRSV HF L R w5 A% 40 i/ B v 40 i 4y
PE. JFEAY PAM 40l & PRRSV K 4K 15 3 40 f .,
T2 A0 A AR A e R IR AT AN [R] e YR A
Z AL 25 5 HLA5 5 Wl O Al Al A i g TR e R
T A M AE AR AP T PRRSV 9 43 85 # R 2
HHETA SN 11 T PRRSV 43 25 Fl 85 5% 19 40 ff & 25 2
Marc-145 #i M 2 40 i 72 5K U5 T4 1 A ok U8 T 4%
PR b 12 200 B 1 1o P A AT R 32 BR T SR 1 R O o
8. AN SR E A PAM 240 i 4H LE , PRRSV 84y
Marc-145 2 Jfl 8 52 AS [ 1) 38 72 F 40 L, 25 5 BUR

FEAE Marc-145 40 i A K i 5 0, DRt g <7 —
PRAE V20 M T PRRSV (9 40 85 585 35 xF T 0F 5¢
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