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Cloning and characterization of human cGAS gene promoter
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[Abstract] Objective: This study aims to construct the promoter of human cyclic guanosine monophosphate-adenosine monophosphate
synthase(cGAS)gene,and explore its promoter activity and transcriptional regulation mechanism. Methods:The 1 254 bp(—1 178~+76 bp)
fragment of 5" upstream of human ¢GAS gene was amplified by PCR and subcloned into pGL3-basic plasmid. By a series of 5" deletion and
promoter constructions, the core region of cGAS promoter was founded. Luciferase assays were used to detect the activity of recombinant
plasmids in Hela cells. Then, the transcription factor binding sites in promoter region were predicted by bioinformatics. Finally, potential
transcription factor binding sites were verified by point mutation experiments. Resluts: The luciferase reporter gene recombinant plasmids
of ¢GAS gene promoter were successfully constructed. In comparison with the pGL3-basic plasmid, the relative luciferase activities of
recombinant palsmids of cGAS promoter were much higher (P < 0.05). What’ s more, hioinformatics software predicts that the proximal
promoter region of human ¢cGAS(-414~+76 bp) may contain binding sites of transcription factors such as Sp1,CREB,USF1,RAP1,C-JUN
and OCT-1. Spl and CREB positively regulated promoter region, which was confirmed by point mutation experiment. Conclusion: It is
concluded that the proximal promoter core region of human ¢GAS has strong promoter activity ,which contains many potential transcription
factors binding sites. The transcription factor Sp1 and CREB regulates the human ¢GAS promoter region.
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7 A~ 3 (interferon regulatory factor 3,IRF3) 45 1
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M NCBI 4 45 J% (https : //www.ncbi.nlm.nih.gov/
gene/) I 15 N cGAS 3 A F % ( 45 5 : NC_
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SEARCH ver 1.3 % 4 (http://mbs.cbrc.jp /research/
db/TFSEARCH.htm!) TN AR A% 5 R 7255 0
124 LA CGAS AR B3 T X 57
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TACT-3' il Hela 2 HE ) A2 3E D 24 DNA AR g
Bt . PCR S 4 25 #F : 95 °C 3 min; 95 °C 30 s,
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Table 1 Primers designed to amply the different cGAS

promoter
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pLUC-490 F
pLUC-280 F
pLUC-122 F

JF31(5'—3")
GGGGTACCCGCCTAGCTAATATTTGTATTT
GGGGTACCCTGGTCTCAAACTCCTGAGCT
GGGGTACCCTACCTCATCTTCTTAAGACAG
pLUC-73F  GGGGTACCTTTGTAGCCTCAGGAAAG
cGAS R GAAGATCTCTGTTGGAAACCAAGCACTACT

RIS T B A7 4, 1l BRAIAE P UTEG Kpn T 78, F
Wy Bgl 11 BRI AL MG 54,
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fectamine™ 2000 JIg B4 F AL N cGAS JH 8725t
W OB M pGL3-basic , Renilla U7 5 e 58
AL, 24 h St . FERRE SRR S ] IXPBS PR
1K, A% 100 L 7235 20 min J5 , B0 L
10 pL | i o & JH Dual - Luciferase Reporter Assay
System A TG R BHG PEAG I I EEARRT DO C R
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127 ZERZE
BT AR B 1) B AN 5 19, % B 2 BORE R4y

Ry 5, P2 Dpn 1AL , 647 A5
o AW AT AL I A] 58 UE MR 7Z
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K HI SPSS23.0 #RAF BEATHE i o0 b o LR Kt
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P<0.05 NZFAGAE

2 # R

2.1 AHEEFHH
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FARA S EIFZY 1000 bp X8, 2% 5 3¢ B 1% [X daf B
A ARG PE . [A B A Neural Network Promoter
Prediction (http : //fruitfly.org/cgi - bin/seq_tools/promot-

19 -=----—— —CCGHETTCARGERGTTCTC
Pnbieiiniininiiani
A

401 CCICTGOCICOOGEGTICARG

109 AGACGIGETTTCACCATATTGH
1 1 1 et I

501 AGACEaGETITCACCATOTTGES

er.pl) X % ¥ 5 #F 47 W, 15 53k 0.82,
—1 178~+76 bp X3 AE Iy J5 2 B 328 DI, 4 it
DI SRR TE I 8 FiE PERY pGL3-Basic Bk
22 AcGASEAR BT RAZTIHRELRN EAR
Ky My

L) Hela 20 () 42 K 4 DNA SR, M5
5149, FIH PCREARY 1 cGAS 540751, PCR
VAT RS FL K , 1T UL 1 £547F 1. 000~1 500 bp
K/NE) 57, 5 B 2% (1 254 bp) KN TR ([
D), 5 P80 Xt a5 5 an & 2. K PCR =91 |
AL FALIE ARAS Y ORI A 44 0 pLUC-1254, 5
pLUC- 1254 5 pGL3 -basic Fll Renilla Jii 7 & Hela
HEK293T #fiffd, i3 3l Bk i M3 5 (P < 0.05) L iiF
SRR ) (11 3)

M 1

1500 bp —
1000 bp —

700 bp —

—1254bp

500 bp —
200 bp —

M:DL 5 000 Marker; 1 : PCR 4" 31 cGAS FE K 3h+ A Bt o
E1 =ERISTFRE
Figure 1 Cloning of cGAS gene promoter
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Figure 2 Sequence alignment of pLUC-1254 plasmid
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4 1 B 4 2O 2 R SE R B kL 0 T R ©
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YL % Hela 2 M0, 24 h J5 HEAT 9O R BHE RN . &
ZH ki pLUC-490 . pLUC-280 . pLUC-122 . pLUC-73 %
PESF51 4 26.79 +2.00,14.38 + 0.60.4.10 + 0.60.0.65
+0.18, 5% IRZH (1.00 + 0.23) A1 L i 3 4N ki 22 &
HAGI#E L (E4), R XEHEA TR A
IR i, Hodh pLUC-490 3 M fe ik . R,
Al DL 2598, cGAS JE T R 8l 7 0 X 88
T -414~+76 bp N .
2.5 AcGASKAR BT X EHRZR T L4 &N

HRPE LI L5, WP -414~+76 bp N cGAS
Ja Bl T DRI B SRR P45 A P TN 3 ok
TFSEARCH ver 1.3 80528, AR AFFUIN 45 R B
$ 5% [HF-Spl .CREB.USF1 .RAP1.C-JUN ,OCT-1 7]
e SiZFHLE & (K S5).
26 HEZHATERESN

HR A A P 25 2 #9221 Spl .CREB \USF1,
RAP1.C-JUN 5848 pr . ] ORE RS | ARE S 58748,
TV X5 YK OB EA T R 0] PCR Y8, 455878
FRLy 451 P50 an T (% 2) o T B )5 i e
HEK293T4fififl, £ E4fn sl F Bobilis i ani&l 6 s, 5
P2 RIS T Sp L (CREBIRIZIE sh 11X 38,

RO &
AHFFE L INFI T cGAS B A= 8 55 31 e

E3 pLUC-1254 Bk i 1416 F
Figure 3 Luciferase assay of pLUC-1254 plasmid
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Figure 4 Relative activity of ¢cGAS recombinant lucifer-

ase reporter plasmids in Hela cells

SR TR, A6 A Hela 41 il . HEK293T 41 g
HIESE T e A1 B ek i s oh bk . LA
VT A% 00 I BN X 8 (—414~+76 bp) F7AE 54 5 T
g A, R ST Spl .CREB ,USF1 ,RAPI |
C-JUN.OCT-1 A] BB BE I o 28 i A8 S B IE
SZSpl .CREB IE[M]#% cGAS IR 8l

GTTGGCCAGGCTGGTCTTGAACTCCTGACCTCAGGTGATCCGCCCACCTCGGTCTCCC

CREB

USF1 SP1

AGATTGCTGGGATTACAGGCGTGAGTCAGTGTGCCCAGGCAACACACACACACACATA

C-JUN

OCT-1

TATTTAATTATAAGAAAGACCAGGTCTTGCTGGGTTGCCCAGGCTGGTCTCAAACTCCT

GAGCTCAAGCGACCCGCCTGCCTCGGCCTCTCGGATGCTGAGGTTACAGGCGTGAGCC

SP1

ACCGCGCCCGGCCCTACCTCATCTTCTTAAGACAGGGGCACGGATTGCCTGGAGAGTT

AGAAACTTCGAGACTTTTGTAGCCTCAGGAAAGGCCGCGGCCAGCCTCTTCGCGGCAT

+1

GGGCGTGGCTCCCAGCGACTTCCCAGCCTGGGGTTCCCCTTCGGGTCGCAGACTCTTG
E5 FTFSEARCH ver 1354 FMFEREAFHEA AR
Figure 5 Prediction of transcription factor binding sites using TFSEARCH ver 1.3 software
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Table 2 Sequences of oligonucleotides used in site-directed mutagenesis

EIRZE Jr51(5'—3")
CREB-MUT F GTTGGCCAGGCTGGTCTTGAACTCCTCTCAGGTGATC
CREB-MUT R GGAGACCGAGGTGGGCGGATCACCTGAGAGGAGTTCA
USF1-MUT F CTCCTGACCTCAGATCCGCCCACCTCGGTCTCCCAGATTGC
USF1-MUT R GGTGGGCGGATCTGAGGTCAGGAGTTCAAGACCAGCCTGGC
SP1-MUT F CCTCAGGTGATCCACCTCGGTCTCCCAGATTGCTGGGAT
SP1-MUT R GACCGAGGTGGATCACCTGAGGTCAGGAGTTCAAGACCAG
C-JUN-MUT F TACAGGCGTGAGGTGTGCCCAGGCAACACACACACACACAT
C-JUN-MUT R TGCCTGGGCACACCTCACGCCTGTAATCCCAGCAATCTGGG
RAP1-MUT F AGGTCTTGCTGGCCCAGGCTGGTCTCAAACTCCTGAGCTC
RAP1I-MUT R CCAGCCTGGGCCAGCAAGACCTGGTCTTTCTTATAATTAA

- T O Oyl |
—— ¢ [

— ‘ +1+76
S S S G S T
S

+1 +76

pLuc-490 |—|
CREB-Mut {  H*

USFMut{
C-JUN-Mut{
RAPI-Mut{  |—

SPI-Mut M+

0.0 0.5 10 15
ORI

El6 mREBIEERAFHESLR

Figure 6 Point mutation to verify transcription factor binding sites
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Fo G cGAS ) —HESS et 7 —H U
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