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Inhibition effect of PCV3 capsid protein on innate immune response
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Abstract: [Background] Porcine circovirus causes porcine circovirus associated disease, severe
immunosuppression and clinical symptoms in pigs, causing substantial economic losses. [Objective] To
study the role of porcine circovirus 3 (PCV3) capsid protein (Cap) in regulating host innate immune
response, we constructed a eukaryotic plasmid expressing PCV3 protein Cap. [Methods] The expression
of Cap was verified by Western blotting. The real-time quantification PCR (RT-PCR), dual luciferase gene
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reporting system and ELISA assay were used to study the effect of Cap on type | interferon pathway
activation, and the Co-immunoprecipitation was done to study the involved antagonistic mechanism.
[Results] The expression of Cap was verified, suggesting that Cap was highly expressed in the transfected
cells, and Cap inhibited the activation of type | interferon signaling pathway stimulated by a synthetic
DNA, poly(dA:dT). The interaction of Cap with the adaptor protein MITA of innate immune signaling
pathway was identified. [Conclusion] These results indicate that Cap plays an important role in inhibiting
the innate immune response of host cells by interacting with MITA. Our study provides a theoretical basis
for clarification of the molecular mechanisms for PCV3-mediated immune suppression.

Keywords: PCV3, Capsid protein (Cap), Interferon, Signal pathway
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Rep /& s & IAFDCHORE, 1fif ORF3 MITIREANE AP,
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EREZFL . PCV2 EEIEMUMTHEZ RE =
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2 4 fE (Porcine dermatitis and nephropathy
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9% T RIG-1 #5214 (RIG-I-like receptors, RLRS).
Toll F£3Z1A (Toll-like receptors, TLRs). NOD ¥:3%
A(NOD-like receptors, NLRs)FIififfi DNA 3Z{A%E
PRRs, HHiflii DNA Z{AH) cGAS At
DNA Ji 8¢ 1) — 2B XU 2K, Hal il cGAS-
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1.1.1 {APRRFNERRL
PK-15 40fifd . HEK-293T 4Hfifi(ATCC JF), W

S EBHR A HE ] FobL pGL-ISRE ., Prl-TK K EA%
iAok pCAGGS. pCAGGS-FLAG-PCV3-Cap (fif
GHRIBHA FLAG % PCV3-Cap 1),
pcDNA3.1-HA-cGAS . pRK-HA-MITA . pRK-HA-
TBK1. pRK-HA-IRF3., pRK- HA-IRF7 (fil& %
KEA HA WRENAEE EENHHALES
A7
1.1.2  $ulk

/NPT FLAG 40, /NEBT HA gt . /NEUE
B-Actin Hi470, Sigma /A +]; HRP LIS/ 19G,
et e /v
113 EZERAFIFLEE

DMEM 532k . 1% 5 = FEERE BRI .
0.25% kAW, Gibco AH]; KR4y, Biological
Industries A w5 BURFEHUA &, Omega Avl;
¢ A 25 A 45 56 DR R I R & . R R R il
M-MLV. RNA FE#iilH . GLOMAX fb2 &tk
ML, Promega/A+l; Oligo(dT)18 5%y, Mi4EAZNE
HAF W2 (ANTP) . SYBR Premix Ex Taq. DNA
PR A2 R N VT, TaKaRa 23] ; Poly(dA:dT).,
JEFAREYLRF) Lipofectamine 2000, Invitrogen A
A) ;AR TG ) A R 3 A8 A . Roche A H]
QuantiCyto® A IFN-B ELISA X7 &, Jkids
H, BERCZY, Bio-Rad /A+w; ABI £ PCR
1. CO,fHIEREF%46 . QuanStudio5 <& PCR 1Y,
Thermo A ],
12 7k
121 ERFIERRNAEE

27 Porcine circovirus 3 strain 29160 &k
(GenBank &5 5. KT869077)#% Cap J:H ¥4 4%,
Cap LR F B, 78 PCV3-Cap 541 b . FifEaral5]
AGYIHE A EcoR | F1 Xho |, %3 T pCAGGS E A%

FKRFE L, MPEUE, 815 pCAGGS-FLAG-
PCV3-Cap HAZHRIL TR,
1.2.2  Western blotting &30

HEK-293T 4HfHeFh 240 IR0, 240 Hf %% R
IKE 75%-90%FHF, 4 F A T A i G AR N A S5
ki, 36 h JE IO BRI AAE i, TINAZE A FFESR
P, 98 °C ZBE 10 min, #E4T SDS-PAGE Hijk,
RS ENZE NC B, FH 5% IR Wik &4 2 h,
TBST yEf)E, ImA/NRPT FLAG/HA/B-Actin 1)
—¥i, 4 °CHEE K, F TBST MM 31k, HIK
10 min, HRP IL=EHU/NR 196 —HiERIFE 2 h,
TBST ¥EM 37k, £k 10 min, fiA ECL fb2#% %
W, FHEE A ROEEHE A
1.2.3 RNA $ZEUK cDNA &%

FH Trizol 243 HUE RNA: 4 35 mm 41t
KR i an i H PBS YE—kJ5, A 1 mL Trizol
FEWRFTS#% , # A 1.5 mL JC RNase Eppendorf &
L, FIRZAH 5 min, A 200 pL E0iHET
1R21)5 4 °C it E 5 min, 4 °C., 12 000 r/min 5.0
15 min, /NCEEHER Y 28T JE RNase B 1.5 mL
Eppendorf S04, FFINASEARTRR) 5 N BEDTTE
RNA, —20 °C Jit’® 30 min Ji5, 4 °C. 12 000 r/min
2.0 10 min, & B3, H 75% DEPC 4bHEsK
e il () L BE VR0, 4 °CL 7500 r/min 250
5 min, X LW, FRE.LD 3 min, ANIRECE
W, BT, fmA 20 ul JC RNase /K %% RNA, &
RNA ¥

F i WA ZR (20 L) 5xFirst buffer 4 pL,
DTT (0.1 mol/L) 2 uL, Oligo(dT)18 5[4 (50 umol/L)
1 pL, Random primer (100 umol/L) 0.5 uL,
RNA P RRI L ul, M-MLV 256 540 1 ul,
dNTP mixture (10 mmol/L) 1 uL, RNA #ik 4.5 pL,
DEPC /K 5 pL.

28 T [ AP O i RN 4. 25 °C
10 min, 37°C60min, 72°C 15min, 4°C &7,
124 FRAEMEEREZRS

¥ HEK-293T iRz 24 fLARH, 4%
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JEIRF| 75%-90%)5, FRFEMIEST 3 A FATL,
B AL b 43 0l e et K RS RS Bk ISRE
(Interferon-stimulated responsive element)-luc 100 ng.
BRGNS S iR PRL-TK 10 ng Fi
PCAGGS 75 # ksl A [F] 7 i i) pCAGGS-FLAG-
PCV3-Cap EAZ#AF ki (200, 400, 800 ng), Ff{#
I L 24H B 422 WSORHL [] 1) S5k (AN 8 1) ) 285 2 A b
7)o Fedk24n 5, HRIEEYE 1 pgifLIY Poly (dA:dT),
20 h J5 A A 2R Tl A PR i) A 2 i
B, AR E0EE 3R,
1.25 SERPREEE PCR

¥ HEK-293T 4 fifi el PK-15 4i g 3267 % 35 mm
R RE SR, A% Bk 8 75%-90% )5 , #F
PCAGGS %5 #{A Fl1 pPCAGGS-FLAG-PCV3-Cap E A%
FERFR W YA, 24 h S i PRS0 7 Sk e
Poly(dA:dT), 20 h Jo KRN MAE &, FRICA A
SORNA, B SRR R RNA SURE SRR
CDNA, HIXFR A &5 [#5iE1 T PCR Al (3% 1)
1 RAXEEPCRIY

Table 1 The primers used for real-time PCR
FEA 51975

Gene Primers sequence (5'—3’)
Human-GAPDH  F: CGGGAAGCTTGTGATCAATGG

R: GGCAGTGATGGCATGGACTG

Human-IFN-B F: GACATCCCTGAGGAGATTAAG
R: ATGTTCTGGAGCATCTCATAG
Human-ISG15 F: TGGACAAATGCGACGAACC
R: CCCGCTCACTTGCTGCTT
Human-1SG54 F: ACGGTATGCTTGGAACGATTG
R: AACCCAGAGTGTGGCTGATG
Human-MXA F: TCTTCATGCTCCAGACGTAC

R: CCAGCTGTAGGTGTCCTTG

F: ACATGGCCTCCAAGGAGTAAGA

R: GATCGAGTTGGGGCTGTGACT

F: CTAACAAGTGCATCCTCCAAA

R: AGCACATCATAGCTCATGGAAAGA
F: GATCGGTGTGCCTGCCTTC

R: CGTTGCTGCGACCCTTGT

F: CACCTCTGGACTGGCAATAGC

R: GTCAGGATTCAGCCGAATGG

F: GGCGTGGGAATCAGTCATG

R: AGGAAGGTCTATGAGGGTCAGATCT

Porcine-GAPDH

Porcine-1IFN-p

Porcine-1SG15

Porcine-1SG54

Porcine-MXA

RT-PCR S WA Z (20 pL): SYBR Premix Ex
Taq 10 pL, b TU#F514(10 pmol/L)% 0.4 pL,
DEPC 7Kk 8.2 uL, cDNA1pL, EAFH 20 uL.

RT-PCR S 45F: 95 °C 2 min; 95 °C 10 s,
60 °C 34 s, It 40 DMFFR, [AMF A TRt 2 oy
B, SR 2752 O M N [ e DR AR e ik it
1.2.6 ELISA 23§

¥ HEK-293T 4ffizFP % 35 mm 4t 155710
W, 4 A F) 75%-90%)5 , ¥ pCAGGS Z5 %
1A F1 pCAGGS-FLAG-PCV3-Cap ELI%F 15 Tk 435
e Qv AN ML, 24 h JE AR PR LK W OB AR
Poly(dA:dT), 20 h G4 ssF* FiF, ELISA
Rl IFN-B 5y . EAEREALTRINS . (1) M)
P LI TT B R PT R AR %5 (2) &5 LR
FE ARG R, LA AH R AL TP bR AR sAS R v
PR UESD (100 pL/fL), FHEMR B ARET R AL,
37 °C IRAMFE 90 min; (3) MM 5K; (4) =1
LA R PR RR, HRfUnAEY R
PUOR TAEW (100 pL/HL), FH B4 e 4R 43 2 g
fL, 37 °C 46 # 60 min; (5) VEMR 51K; (6)
2 SNBSS U R, RN ABGZS &
TAEW (100 pL/AL), FHBrdtbr e 4tdst i s i AL
37 °C JABEOEIEE 30 ming (7) BEHR 5K (8)
HINAJEY) 4% (TMB) 100 pL/AL, 37 °C iR A6k
JEIFE 15 min; (9) MAZIER 100 pL/fL, 1R
Ji RV 20 £ ODaso A -

127 GBEHINIEXL(Co-1P)

¥ HEK-293T Zfiffi4#h 2 10 cm ZHfE3EFR10L
o, il % ik B 75%-90% 5,
pcDNA3.1-HA-cGAS. pRK-HA-MITA A% #EER
$i 50915 pCAGGS-FLAG-PCV3-Cap HA% # ik Fki
L [F]4E Y HEK-293T 4Hffl. 36 h 5 dakssett,
AZLf# A (50 mmol/L pH 8.0 Tris, 150 mmol/L
NaCl, 5 mmol/lL EDTA, 1% NP-40, 2 mg/L
Aprotinin
Phenylmethanesulfonyl fluoride), K F#% 30 min

2 mg/L Leupeptin , 1 mmol/L
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FWCER AR, 12 000 r/min .0 10 min, BGE# E
IHIA SDS-PAGE & EAEZ Mk, &3k 10 min
J& 5.0 T Western blotting, Flsx WA FLAG
5 HA Bl 4 °C R IRI E %, A G &
ISR, 4 °C IERFRIRI S 4 h, HIZRMRIRTE
3 JE A SDS-PAGE & (1 RS g &k, WEfT
Western blotting #:11

2 ZRE45h
2.1 PCV3-Cap E#ZFRiEHAHLE

¥ A LI 5oy OE 6 9 pCAGGS-FLAG-
PCV3-Cap JFki AT EcoR | #1 Xho | PYHIRGEHEF 1AL
U, R 1% B A TR R A% I i VR I 21—
SAR/NZSh 700 bp MR AJTS, 28 BUAARK I
) AJTEN(E 1) K PRI B - GE AT
Wy 56 0E )7 51 IE # 46 A, 4813 pCAGGS-FLAG-
PCV3-Cap HAZFEILFTHL .

bp M Vector pCAGGS-Cap

5000
3000
2000
1500

1 000
750

500

Cap

250

El1 Cap EFTIARKHILETE
Figure 1 Identification of Cap eukaryotic expression
plasmid

1 : ¥ pCAGGS-FLAG-PCV3-Cap JFukiF1%3 2 &F ] EcoR I FI
Xho | PIYTEEEAA T AU S A

Note: The pPCAGGS-FLAG-PCV3-Cap was identified by double
restriction enzyme digestion with EcoR | and Xho | endonuclease.

2.2 PCV3-Cap EAzFRiL A FRIALEIE

¥ 2 ng pCAGGS 7 #iAm, pPCAGGS-FLAG-
PCV3-Cap JFhisr #E e HEK-293T 40ff, %
36 h JEWcHUAi, A FLAG M4 T Western
blotting A&, 25 5AEINEI K 35 kD K/NKEH
(B 2), SHIR/IMERFE, 28 PCV3-Cap &
E)IE S
2.3 PCV3-Cap ZBXI | I FMRBEEFELHN
A

S Cap Xt KAR G & s, i R
SR B ARG RS PCV3-Cap E XS | BT
LR PSR . 454 200, 400, 800 ng
) pCAGGS-FLAG-PCV3-Cap Jii % 5 100 ng
ISRE-luc R 45 Bk Fl 10 ng PRL-TK P2 Ji ki HLi%
Jv HEK-293T 4iifits, FIAHN 28 2 A (B — 1L
YR AR R B R, Y 24 h S, FRREE G
1 ug/{LH Poly(dA:dT), 20 h J5HIFHRE K
IR AR DR . 45 R 3 R,
PCV3-Cap # A LU ZE M| Poly(dA:dT)if S 1)
ISRE JashFfisifk, B PCV3 JaEEdE 1 Cap fig
AEIIH | LT 3 I A

NUEE PCV3-Cap £ I | TP 2238 KT
PR [ (79T 5.5 F, R E R L 44 R
SR IN3Hr T PCV3-Cap 25 FAX} cGAS i %17 543
T2 ISRETEIL A2, K 400 ng ) pCAGGS-

FLAG-Cap - +

0-FLAG o

2 FEBARENTERN Cap EERIFIA

Figure 2 The expression of Cap protein detected by
Western blotting

4 HEK-293T 4% pCAGGS-FLAG-PCV3-Cap JEHi )5,
FAHT FLAG HLiAE A T4 EN A (a-FLAG ST FLAG Hifk
i, a-B-actin A BT B-Actin FLIRZEATALIN).

Note: HEK-293T cells were transfected with
pCAGGS-FLAG-PCV3-Cap plasmid and immunoblotted with

anti-FLAG antibody (a-FLAG is detected by anti-FLAG antibody,
a-B-actin for detection by anti-B-actin antibody).

IB
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PCV3-Cap ISRE

240 ¢ —
%D 1 Vec
S I === Cap
= 30
,2
2
£ 20
&
E
5 10 |
R
=
&)
cﬁ | s | L A
800 800 800 200 400 800

Poly(dA:dT)

Poly(dA:dT)

| [—Cap

[P S s s | B-Actin
3 Cap ##l Poly(dA:dT)iFSH ISRE BEITEE
Figure 3 Cap inhibited poly(dA:dT)-induced activation of
the ISRE promoter
W 43 9K A [F) B R pCAGGS-FLAG-PCV3-Cap i fii 5
ISRE-luc 4t Bk AN PRL-TK P2 Bk L% Yt HEK-293T 4L,
e 24 0 )5, Poly(dA:dT)RIL, 20 h 5 WsBCAMA: &, FIHRL
I FR MR PR U] AR 2 i B
Note: Different quantity pCAGGS-FLAG-PCV3-Cap plasmids
were co-transfected into HEK-293T cells with ISRE-luc reporter
plasmid and PRL-TK internal reference plasmid, and stimulated by
poly(dA:dT) after 24 h. After 20 h, the cell samples were collected

and the fluorescence intensity was detected using a dual luciferase
reporter gene Kit.

A 20 ISRE 1 Vee
f’:j 300 % = Cap
=
=
Z 200 |
L
z
B
g 100 |
Lr
z
=
% 0 - 1
& Mock cGAS+MITA

C 8 | ISRE Ve
= 50 H Cap
=
=)
=
=100 ¢
L)

g

£

g 50t

L

z

=

& 0 Mok TBKI

4 Cap #il#] cGAS+MITA 558 ISRE BRI FEUE

FLAG-PCV3-Cap HA%FKikJivki, 100 ng ISRE-luc
e Bk, 10 ng PRL-TK NZ UKL F1 100 ng
F7 5.5 F cGAS-MITA, TBK1, IRF3 & IRF7
Kk ok L e HEK-293T 41, FAH R 23 2044
iR — LA R R ks, #%54% 24 h )5
I L2 St 28 Tl 41 4 ik PR 3701 o A I 2 ik
ZERE 4 frn, PCV3 Widi & 1 Cap i@ at
CGAS-MITA i@ & cGAS-MITA il | B T4 21
P
2.4 PCV3-Cap ZBXT | BIF L E N HEXMAaE
F IR M

i — 25 Cap @] | B TR
PR RANE B F KT R 5 S e 8 34 A (Interferon-
stimulated genes, 1SGs) 1) 3¢ ik & % f 58 3 1 %%
Mo ¥ HEK-293T 2 ffi sk PK-15 g 4Fh & 35 mm
Y SR L, A0 B IR B 75%-90% )5 ,
PCAGGS =5 # /A 1 pCAGGS-FLAG-PCV3-Cap H.#%
FIRTRL B Y i, g 24 h s, PRIREE G
3 ngLEY Poly(dA:dT), 20 h JSUSERZHMIRE ., S

B, [SRE CVec
. Cap

W
fe=]

100

W
fe=]

[=3

Mock IREF3

D ISRE

— Vec
mm Cap

£ 0
== =]
L= =]

300+
200 +

100 ¢

Relative luciferase told change  Relative luciferase fold change

=

Mock

IRF7

Figure 4 Cap inhibited the activation of ISRE promoter induced by cGAS+MITA
7 : 4% pCAGGS-FLAG-PCV3-Cap Jiiki . ISRE-luc 45 Fks . PRL-TK N5 T0ki4 BIFIT 55T cGAS-MITA, TBK1, IRF3 & IRF7
FUAZ R IR R IRE Yy HEK-293T ZHA, ) FH X 2R W ik PR i) A e i 3
Note: The pCAGGS-FLAG-PCV3-Cap plasmid, the ISRE-luc reporter plasmid, the PRL-TK internal reference plasmid and the node
molecule cGAS-MITA, TBK1, IRF3 or IRF7 plasmid were co-transfected into HEK-293T cells, and the fluorescence intensity was detected

using a dual luciferase reporter gene kit.
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A E RNA, 7EH4 RNA S5 5% R cDNA J5 R4 758
e it PCR KGN 5 [RIEHISCCEm s 72 3 kA T
ELISA #l, 4ni&l 5 Frzn, REITE HEK-293T 4 i
(A-D)FI PK-15 #Hififl(E-H) I, PCV3-Cap EHfENS
BES L AR . PR E SO SR E
ISG15, 1SG54 K MXA [k,

[y, 4N 6 Fras, ELISA gk iR mife
HEK-293T 4ilffl |-, PCV3-Cap #&[1REMS B 240
Poly(dA:dT)iF5 311 | T4 Z IFN-B (500
2.5 PCV3-Cap EHXT cGAS 1 MITA RiAHY
A

cGAS-MITA i PCV3-Cap & 14l | B T4 2

PSS TR, S T HE—20F5E PCV3-Cap
E X cGAS Fil MITA By EFENLE, W5 T
PCV3-Cap 1%} cGAS 1 MITA (L 5m . F
pCAGGS =5 #{AF1 pCAGGS-FLAG-PCV3-Cap E
¥ % 5 R 4 55 pcDNAS3.1-HA-cGAS i
PRK-HA-MITA FA%RIEBORIL R YA, e
36 h 5 S HUAAR, FFH Western blotting F1SZH ¢
SEHE PCR 233K cGAS 1 MITA %152 mRNA
MFIEIKE . ERANE 7 fn, PCV3-Cap 5 X
cGAS HI MITA % [1 5 mRNA Feik X5 A MHIVER,
FH] PCV3JRHEEE 1 Cap 4l | IR FRIAA R
WIFHIH] cGAS Fl MITA RSN

A 293 T-IFN-p B 293 1-1SG 15 ¢ 2931-1SGi54 b 293T-MXA
z: 250 i Vec <« 80¢ , Ve < 1501 I Ve o 5 « [Vec
% EmCap 2 — m=mCap Z = Cap 2 mm Cap
200} . 5
T E 60 £ — E
g = Z 100} =
Z 150 = a SRE
S < = <
< Q 40r < g
Z 1001 2 = <10}
; 2 2% 3
o | H L
z 0 3 <
- 0 % % = [ l
Mock  Poly(dA:dT) Mock  Poly(dA:dT) Mock  Poly(dA:dT) Mock  Poly(dA:dT)
E 200 PK-IFN-B F PK-ISG15 Gl o0 PK-1SG54 H 5 PK-MXA
< S0 . Vec . 150 ¢ CVee <007 CVec o 0 [ 3 Vec
Z ——mmCap Z E Cap & —* mmCapZ , B Cap
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Figure 5 The inhibitory effect of Cap on the expression of type | IFN and 1SGs

T ¥ pCAGGS %5 kA FI pCAGGS-FLAG-PCV3-Cap EIAZF AR MAE YL 4l , 53 24 h )5, Poly(dAdT)#ilik, 20 h S ikcEgn

AR, SRICHMLE RNA, BEATSEIN9EEE & PCR A&

Note: The pCAGGS empty vector and the pPCAGGS-FLAG-PCV3-Cap eukaryotic expression plasmid were transfected into the cells, and
stimulated by poly(dA:dT) after 24 h. After 20 h, the cell samples were collected and the total RNA of the cells was extracted for real-time

quantitative PCR.
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Figure 6 Evaluation of the inhibitory effect of Cap on the
production of IFN-B induced by poly(dA:dT)

UE: ¥ pCAGGS 25 # /4 H1 pPCAGGS-FLAG-PCV3-Cap ELI% #ik
JRLor BIAE YL, 554 24 h 5, Poly(dA:dT)HI#4, 20 h /R
IRANMIESR B3, JEFT ELISA K.

Note: The pCAGGS empty vector and the pCAGGS-FLAG-

2.6 PCV3-CapEHS cGAS#1 MITAtHE1ER
m

NE—AZ A PCV3-Cap | cGAS FI
MITA J-20 | BT EE AL, SR s
FPTE LR KN PCV3-Cap #1115 cGAS K MITA
HIM EAE . K+ pCAGGS =5 # /A& Fl pCAGGS-
FLAG-PCV3-Cap HAZFEIKFURSr5]5 pcDNA3.1-
HA-CGAS Fl pRK-HA-MITA FLA%F2ik ik L)%
JudM, Uk 36 h JEUHCAN, #EfT Western
blotting Kill. 4N/ 8 B/, HpEdbiiiessf®
Hl, PCV3-Cap &1 AYE cGAS KA EHAEH (A
8A), HAES MITA K AEMEAEH(E 8B), il
PCV3 sk [1 Cap FIfigiE 5 MITA MHEAEH,
HETAN I R AR G2 (5 5B T AL

PCV3-Cap eukaryotic expression plasmid were transfected into 3 ﬁhﬁ
cells independently, and stimulated by poly(dA:dT) after 24 h. _ " o
After 20 h, the cell culture supernatant was collected for ELISA. Y& IR PR B (PCV) &S W T 708 £ R G % iy
A FLAG-vec + — B FLAG-vec + -
FLAG-Cap - + FLAG-Cap - +
HA-cGAS + + HA-MITA + +
o S s o [
1T .
IB G-FLAG’ -FCap B a-FLAG’ _%Cap

O-B-actin| — — %B-Actin
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E
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Figure 7 The effect of Cap on the protein and mRNA expression of cGAS and MITA

7 % pCAGGS Zs#i /& fl pCAGGS-FLAG-PCV3-Cap BELAZ 1k Tk 4415 pcDNA3.1-HA-CGAS Fl pRK-HA-MITA B2k kit
FEE LA, P FLAG. HA BUIRHE T S ENiAS N (o-FLAG A FIHT FLAG LA, a-HA JyJHIHT HA PLiAHm, o-B-actin S
Pt B-Actin FLARBEATRII), Fid S5O i PCR Kl mRNA #RiA251E.

Note:

The pCAGGS empty vector and pCAGGS-FLAG-PCV3-Cap eukaryotic expression plasmid were transfected

into

pcDNA3.1-HA-cGAS and pRK-HA-MITA eukaryotic expression plasmids respectively, and immunoblotted with anti-FLAG and anti-HA
antibody (a-FLAG is detected by anti-FLAG antibody, a-HA is detected by anti-HA antibody, a-B-actin for detection by anti-p-actin antibody)
and detection of mMRNA expression changes by real-time fluorescent quantitative PCR.
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A a—
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T B | HACGAS
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A —
IB: HA
s — HA-MITA
IB: FLAG S — FLAG-Cap

A — | HA-MITA
WCL W - LAGCap

8 Cap 5 cGAS & MITA fHE{EA %N
Figure 8 Assay of interactions between Cap and cGAS or
MITA

UE: ¥ pCAGGS 25 # /4 H1 pPCAGGS-FLAG-PCV3-Cap ELI% #ik
JFki 4y 515 pcDNA3.1-HA-CGAS Fl pRK-HA-MITA EAZ ik i
AR YA, ZURANNE, TP FLAG HUiABH T S Be iivE I
FAHL FLAG. Ht HA HUKHEFT S ENL 50T (a-FLAG T
FLAG BN, o-HA Sy FAHT HA HTIRK, a-B-actin A FIHT
B-Actin HTAAIEF T IN).

Note: The pCAGGS empty vector and the
pCAGGS-FLAG-PCV3-Cap eukaryotic expression plasmid were
co-transfected with pcDNA3.1-HA-cGAS and pRK-HA-MITA
eukaryotic expression plasmid, respectively. These cells were lysed
and subjected to immunoprecipitation with anti-FLAG antibody
prior to immunoblot analysis with anti-FLAG and anti-HA
antibodies (a-FLAG is detected by anti-FLAG antibody, a-HA is

detected by anti-HA antibody, a-B-actin for detection by
anti-B-actin antibody).

LA ME(PMWS) I 2805 )5t Hrh PCV1 AREUN,
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RTS8 ] 25 228 PRI 25 4 BE0E 5 IR 25 60
BE(PRRSV) ., &4 SCIFAA . A BA DC i i o i %
S5 HAMBRT I R R . TRIORPIISE R B PCV2 Jii
ATLAFI ] cGAS-MITA 85, 43 H7E ARG AL
PCV2 HBES2ALANAE ST H A cGAMP #il#, A
JRYL T PCV2 AY4HIRAR XS T AL 4 Y IFN-B
Tk W E AR, X IRF3 BREER ALK 5460t %
P, PCV2 L2l IRF3 IRk, ST ek
5N IR/ & I N1l v/ v 1 3 A 72 311
FH] PCV2 Xf cGAS-MITA il B AEZEMHI/E T, (5
HAFHLEIFF AR . T oE & PR T 5
PCV3 A ag, JFURSEHIEYY 4-8 JEIE/NEfF AT 5
AMAS PG RTER, eI KLH e FEFh2)
YE, KLH AR ROY e A e . Bk
TERGY R FAR RIS T k| TR £k, (H
I e B 2 2 R i, R T Ry R
i, 51k TEAWAE . HIk, 50T eI
BRI T RAR e g, PRk R K m Al , e
BP9 Z Rk KE BT, OREESE 4 PRl % 2
(152 1%,

ABIF 538 12 W TR W R e E K B,
Cap @i cGAS-MITA i Sl TP 28 H 45 3 K 1
ik, — K Cap Al cGAS Fil MITA 1E
A mRNA ACERYERIE, il Co-IP SCi & B
Cap N5 cGAS KAAHEAEH, M5 MITA kA4
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