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Abstract: c¢GAS plays a key role in the host’ s innate immune response against DNA viruses as a receptor for DNA
recognition within the cytoplasm. Fowl adenovirus serotype 4 ( FAdV-4) is a double-stranded DNA virus without an enve-
lope, and can cause hepatitis-pericardial effusion syndrome in chicken. In order to clarify the function of chicken ¢GAS

(chcGAS) gene, the overexpression of chcGAS in chicken liver cancer (LMH) cells and the changes of cell location before

and after FAdV-4 infection were investigated. In this
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study, the primers were designed according to the chcGAS

sequence, and the chcGAS gene was amplified by PCR.
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combinant plasmid pET-32a-chcGAS was constructed for prokaryotic expression, identified by SDS-PAGE and Western blot,

and the localization changes of chcGAS in LMH cells before and after FAdV-4 infection were observed by laser confocal mi-

croscopy. The results showed that the chcGAS gene with a size of 1 317 bp was successfully cloned, and the homology with

other species was 50. 5%—84. 4%. The results of SDS-PAGE analysis indicated that chcGAS protein was mainly expressed

in the supernatant in the form of soluble protein. The relative molecular mass of target protein was 75 000, which was con-

sistent with the expected size. The results of subcellular localization showed that FAdV-4 infection could lead to transfer of

cheGAS protein localized on the nuclear membrane into the cytoplasm. These results can provide a scientific basis for further

studying the correlation regulatory mechanism between FAdV-4 and ¢GAS-STING signaling pathways.
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Table 1 Sequences of primers used in this study
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chcGAS-R CTACACCTGGTGAAATACTGGGAAT

pET-32a-chcGAS-F
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pCAGGS-HA-chcGAS-F
pCAGGS-HA-ch¢GAS-R
pmCherry-C1-chcGAS-F
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GCTGATATCGGATCCGAATTCATGGAGGAGACCGCGGCG
TTGTCGACGGAGCTCGAATTCCTACACCTGGTGAAATACTGGGAA
GTTCCAGATTACGCTGAATTCATGGAGGAGACCGCGGCG
ACCATCGATGAGCTCGAATTCCTACACCTGGTGAAATACTGGGAA
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Fig.1 Homology analysis of cGAS nucleotide sequence between species
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2.2 chcGAS ER 18R

2 PCR ¥ 34 cheGAS JE R 15 3 H 19 &4 (&
4) , BB R BoR/IN L1 317 bp, s 5 U 46 K
N3, 2 Hext e 5 B SR P8 5 42—
2.3 EHBRNHEYIEE

pecs pET-32a-chcGAS . pCAGGS-HA-chcGAS | pm-
Cherry-C1-chcGAS AL FURIZ: EcoR 1 B V)% ¢ 5 ¢
IXPRBEC L TK 1 B 7 (9 25 K/ N5 1000 () 284 R/ N
FEPFER K N—EC(E S) , FFH 20 5 Xt o8
J5 5 H W3R ¥ 91 58 4 — 80, 3k oK UL Bl 2k 5 28
A U R 2 JBORAS B R
2.4 pET-32a-chcGAS FiEF=¥IHK) SDS-PAGE 4347

¥ pET-32a-chcGAS T 4 J5i K7 %% b #] Rosetta
( DE3) SRz 41 5 | i) 238 HARXT 3 F i iR
75 000 H YR BT (B 6) , e brati R s, 8 1 (e
LR LI A ik H R 2R RIEIRERA
2.5 EHFEHRA Western-blot £7E

FI ] Western-blot X} &5 I Bith— 2 %0 07, 45
R 7) B, 78 PVDF I B — 458 B 545 HAv
BR/ANG I H A E AR, BUEAE N
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2000 bp
1317 bp

1 000 bp
750 bp

500 bp

250 bp
100 bp

M:DNA marker;1:chcGAS 3£ ;2. BPEXT IR,
Bl 4 chcGAS ERY =
Fig.4 PCR product of chcGAS gene

2.6 chcGAS BT/ I 240 A6 E i 53 17

WA LMH 40 i b %% 44 pCAGGS-HA-chcGAS
F1 pmCherry-Cl-chcGAS >k W 5% chcGAS 4 41 iy &
i, S53R WK, KIEYE FAAV-4 B} cheGAS %43
AR FE A0 AZ () R I R Y FAAV-4 J&5 , 1] LU %E
| cheGAS M A JfAZ 119 4% BE ) 200 0 o L% 4% (141 8 |
K19).
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Fig.5 Identification of chcGAS recombinant plasmid by enzyme digestion
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ZSHRIELE IPTG i S 3 pET-32a-cheGAS T 20 i ki K 28 IPTG i
;4. pET-32a-chcGAS T TR IPTG 5% ;5: pET-32a-chcGAS
T FORIE R I K ; 6.; pET-32a-chcGAS T4 kL% 3 3¢
ik LI

& 6 pET-32a-chcGAS Fik7=4) SDS-PAGE H ik

Fig.6 SDS-PAGE electrophoresis of the protein product of

pET-32a-chcGAS

1 2

1:pET-32a 25 A% IPTG 1553835 ;2 pET-32a-chcGAS 21 it
B2 IPTC ' FE A,

[El7 Western-blot £ chcGAS & H MK RIE

Fig.7 Western-blot identification of chcGAS protein in vitro
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o (B AR BRI I 23T B A U T | B S B T
AT Y cGAS PN, 4K G ¢GAS-STING 3 j#%
R¥EVOREEAER VO H AT 1k RN R
cGAS Y 8 £ | DLAE Y BF 55 v, %0l A A
cGAS [ ZE AL B 3547l DNA I3 %
REGTIRE ) (HIE WA IR 25 R, A cGAS
FENLFE AN BRI I JE4E A SRR DNA JE% 4 240 i B
cGAS J A= RS BV AT DA 28 L FEE |- 7% 7% 1) 28 i 5z A
MR — 28 DNA TS BTSRRI, X cGAS if
WA VRIS, SIS cGAS M4 ML 1L T
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Fig.8 pCAGGS-HA-chcGAS subcellular localization map
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Fig.9 pmCherry-C1-chcGAS subcellular localization map
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