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Silencing CD46 and DSG2 in host A549 cells inhibits entry of human adenovirus type 3

and type 7 and reduces interleukin-8 release

YANG Zhongying, FU Yangxi, REN Luo, CHEN Shiyi, LIU Enmei, ZANG Na

Department of Respiratory Medicine, Children’s Hospital of Chongqing Medical University, National Clinical Research Center for Child
Health and Disorders, Ministry of Education Key Laboratory of Child Development and Disorders, Chongqing Key Laboratory of Child
Infection and Immunity, Chongqing 400014, China

Abstract: Objective To investigate the effect of silencing CD46 and desmoglein 2 (DSG2) in host A549 cells on the entry of
human adenovirus type 3 (HAdV-3) and type 7 (HAdV-7) and host cell secretion of inflammatory cytokines. Methods RNA
interference technique was use to silence the expression of CD46 or DSG2 in human epithelial alveolar A549 cells as the host
cells of HAdV-3 or HAdV-7. The binding of the viruses with CD46 and DSG2 were observed with immunofluorescence
staining at 0.5 and 1 h after viral infection. The viral load in the host cells was determined with qRT-PCR, and IL-8 secretion
level was measured using ELISA. Results In infected A549 cells, immunofluorescent staining revealed colocalization of HAdV-3
and HAdV-37 with their receptors CD46 and DSG2 at 0.5 h and 2 h after infection, and the copy number of the viruses
increased progressively after the infection in a time-dependent manner. In A549 cells with CD46 silencing, the virus titers were
significantly lower at 2, 6, 12 and 24 h postinfection in comparison with the cells without gene silencing; the virus titers were
also significantly decreased in the cells with DSG2 silencing. The secretion level of IL-8 increased significantly in A549 cells
without siRNA transfection following infection with HAdV-3 and HAdV-7 (P<0.0001), but decreased significantly in cells with
CD46 and DSG2 silencing (P<0.0001). Conclusion HAdV-3 and HAdV-7 enter host cells by binding to their receptors CD46
and DSG2, and virus titer and cytokines release increase with infection time. Silencing CD46 and DSG2 can inhibit virus entry
and cytokine IL-8 production in host cells.
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Tab.1 Sequence of primers and probes for adenovirus

ZPHr(1:500 FikE) , F RO R 1 h; ZEDAPIR L),
W, B SRS AR AT R e oREE A
1.6 qQRT-PCRA&MA 3.7 A B A9 M 4

AS549 1A (2.5 10°4L) 5l T 6 FLAk , 7% 44 siRNA-
CD46 24 h,siRNA-DSG2 48 h 7, LAMOI 4 1 vp/cell 53
A HAAV-3 HAdV-7 5 , FH 2%FBS [ DMEM £ 77
337 °C,5% COMFE 2.6.12.24 h, SR )5 $4 I Qiagen
DNA $EHGAG G B A5 P U 2 DNA, qQRT-PCR £
G EEPE DB, IR EE QRT-PCR A5 I W HHRET R4 |
PEAR S B IRSCR[25, 26 514 EHFIN (R D),
fic i qQRT-PCR JZ Wi 1A Z: HAAV-3:mix 10 pL, Fi#5]
¥ 0.6 uL, FiF514 1.2 uL, ¥4 0.4 uL,DNA 2.0 pL,
dd H,0 5.8 pL, 53120 uL, HAAV-7:mix 10 pL, 5]
Y 1.2 uL, TS 0.6 uL, %4t 0.1 uL, DNA 2.0 pL,
dd H,0 6.1 pL, 3£+ 20 uL. gqRT-PCR JZ i & JF
95 °C 3 min;95 ‘C 155 ;60 °C 1 min(FEZ 44 MEH) .

Adenovirus Primers/Probes (5'—3")
GGGAGACAATATTACTAAAGAAGGTTTGC
HAdV-3
CAACTTGAGGCTCTGGCTGATA
P 6-CFDA-CACTAC"T"GAAGGAGAAGAAAAGCCCATTTATGCC- Phosphorylation
GAGGAGCCAGATATTGATATGGAATT
HAdV-7 R AATTGACATTTTCCGTGTAAAGCA

FAM -AAGCTGCTGACGCTTTTTCGCCTGA- BHQI1

F: Forward primer; R: Reverse primer; P: Probe.
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N #
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DSG2 FikTe 22 7 (K2A).

HAdV-3 HAdV-7 8% A549 405 , s 9% DL %L
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0.001, 12,24 h, P<0.0001, K| 2B.C) . 7E4Hf[E] 85,5
HAdV-3 . HAAV-7ZHAH [, siRNA-CD46 Nc 4 1k it
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T2k CD46.DSG2, HAAV-7 F#% DUECEAR L 134 R T
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$£ DUETE 2.6.12.24 h 53 5 I8 AR 65.71% . 69.16% .
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24 h (1) ¥ DKoy 51 [ IG 88.42% L 87.17% . 86.38% .
87.78% , HAAV-3 4% DL K 7E XoF 1o B[] 55 53+ 591 B A1
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Fig.1 Immunofluorescent detection of CD46 and DSG2 binding to HAdV-3 and HAdV-7 (Original magnification: x200). A, B: Binding
assay of CD46 at 0.5 h and 2 h postinfection (green signals for HAdV-3 and HAdV-7 and red signals for CD46 and DSG2). C, D:
Binding assay of DGS2 at 0.5 h and 2 h postinfection. Hpi: Hours postinfection.
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Fig.2 Effects of siRNA-mediated knockdown of CD46 and DSG2 on adenovirus replication. A: Expression levels of CD46 and
DSG2 after siRNA-mediated knockdown of CD46 and DSG2. B-E: qRT-PCR for viral genome copy number in different groups
(n=3). *P<0.05 vs HAdV-3 groups; "P<0.05 vs siRNA-Nc groups; ****P<0.0001 vs HAdV-3 or HAdV-7 groups; ““P<0.0001 vs

siRNA-Nc groups; **P<0.01 vs HAdV-7 groups; “P<0.01 vs siRNA-Nc groups; ***P<0.001 vs HAdV-7 groups; “P<0.001 vs
siRNA-Nc groups.
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Fig.3 ELISA measurement of IL-8 levels in different groups (n=3). "P<0.0001 vs Mock
infection; "P<0.01 vs Mock infection; °P<0.0001 vs HAdV-3 or HAdV-7 groups; ‘P<0.0001 vs
HAdV+siRNA-Nc groups.
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