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REGγ regulates antiviral response by activating TBK1-IFNβ signaling through degradation of PPP2CB
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Supplementary figure legends
Fig. S1. REGγ positively regulates IFN-I production in antiviral innate immune responses.
a. Identification of REGγ knockout mice by PCR amplification.
b. WT and REGγ-/- BMDM were infected with VSV followed by qPCR analysis of IFNβ mRNA.
c. WT and REGγ-/- BMDM were treated with LPS (200ng/ml) followed by qPCR analysis of IFNβ mRNA.
d. HEK-293T cells were transiently transfected with empty vector (EV) or Flag-REGγ plasmid for 24h, then REGγ mRNA was assessed by qPCR. 
e. HEK-293T cells were transiently transfected with EV or Flag-REGγ plasmid for 36h, then cell lysates were collected and analyzed by immunoblotting.
[bookmark: OLE_LINK1]f. EV or Flag-REGγ-overexpressing HEK-293T cells were infected with VSV followed by qPCR analysis of IFNβ expression. 
g. EV or Flag-REGγ-overexpressing HEK-293T cells were infected with VSV followed by ELISA analysis of IFNβ production in supernatants. *P < 0.05; **P < 0.01; ***P < 0.001.
Fig. S2. REGγ deletion aggravates virus-induced tissue damage and mortality.
a. HEK-293T cells were transfected with Flag-REGγ plasmid for indicated dosages, followed by qPCR analysis of REGγ mRNA. *P < 0.05; **P < 0.01.
b. WT and REGγ-/- mice were infected with HSV-1 (3×107 PFU/mice) for 24 h via tail vein injection, followed by qPCR analysis of HSV-1 replication in the lung, liver and spleen.
Fig. S3. REGγ expression is associated with the TBK1-IFNβ axis activity and antiviral responses.
a. WT and REGγ-/- BMDM were treated with Poly(I:C) or Pasm3, then cell lysates were collected and applied for immunoblotting analysis by indicated antibodies.
b. WT and REGγ N151Y (inactive mutant of REGγ) HEK-293T cells were transfected with IFN-β-Luciferase plasmid, followed by infected with VSV, cells were harvested and analyzed for luciferase activity. *P < 0.05; **P < 0.01; ***P < 0.001.
Fig. S4. REGγ regulates TBK1-IFNβ axis activity depend on PPP2CB for antiviral responses.
a. TBK1 was co-transfected with empty vector or phosphatase plasmids from library in 293T cells, followed by immunoblotting with indicated antibodies. Representative immunoblot results of TBK1 phosphatase screening are shown.
b. WT and REGγ-/- BMDMs were infected with VSV or not, followed by immunofluorescence staining analysis of IRF3. Representative confocal microscopy images of three independent biological experiments are shown.  Statistical analysis of IRF3 nucleus intensity is shown on the right panel.
c. WT BMDMs or PEMs were transfected with indicated siRNA or NC (negative control), then cell lysates were blotted using indicated antibodies.
d. WT and REGγ-/- BMDMs were treated with transfected with si-PPP2CB, followed by infected with VSV, cell free supernatants were harvested and performed for IFNβ expression by ELISA. 
[bookmark: _Hlk164173554]e. WT and REGγ-/- BMDMs were treated with OA 2 h, followed by infected with VSV, then cells were harvested and analyzed for IFNβ expression by qPCR.
Fig. S5. PPP2CB abolishes TBK1 activity by facilitating its dephosphorylation.
a. RAW 264.7 cells were treated with OA, followed by infected with VSV for indicated time, cell lysates were subjected to immunoblot analysis with indicated antibodies.
b. BMDMs were transfected with indicated siRNA or NC, followed by infected with VSV for indicated time, then cell lysates were immunoblotted using indicated antibodies.
c. BMDMs were pretreated with OA before the infection of VSV, then cell lysates were subjected to immunoprecipitation with PPP2CB and immunoblot analysis of indicated antibodies.
Fig. S6. REGγ accelerates degradation of PPP2CB in response of viral infection
a. The VSV-infected and uninfected WT BMDMs were treated with CHX for indicated times, then cell lysates were collected and analyzed by immunoblotting with indicated antibodies. 
b. WT and REGγ-/- BMDMs were treated with MG132 (10 μM) for indicated times, followed by immunoblotting analysis of PPP2CB expression.
c. Immunofluorescence staining analysis of the co-localization of TBK1(red) and PPP2CB (green) in WT and REGγ-/- BMDMs. Representative confocal microscopy images of three independent biological experiments are shown. Statistical analysis of co-localization intensity is shown on the right graph.
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Supplementary Materials
Table S1. Reagents for this paper  
	Name
	Company
	Catalog number 

	IMDM
	Thermo Fisher
	Cat# 12440053

	Fetal Bovine Serum
	GIBCO
	Cat# C16000-044

	Lipofectamine 2000
	Invitrogen 
	Cat# 11668019

	TRIzol reagent 
	Takara
	Cat# 9109

	MG132
	MCE
	Cat# HY-13259 

	DAPI
	Sigma-Aldrich
	Cat# D9542

	HiScript II Reverse Transcriptase Kit 
	Vazyme
	Cat# R323-01-AC

	SYBR Green
	Vazyme
	Cat# Q711-02-AA

	Mouse IFNβ ELISA Kits
	Yobibio
	Cat# U96-3283E

	Cell-free protein translation system
	Promega
	Cat# L1170

	LPS
Western Lightning Plus ECL
OA
CHX
Poly (I:C)
Pasm3
Recombinant mouse IFNβ
	Sigma-Aldrich
YaMei
Beyotime
MCE
MCE
MCE
Sino Biological
	Cat# L2630
Cat# SQ201
Cat#S1786
Cat#HY-12320 
Cat#HY-107202
Cat#HY-P1180A
Cat#50708-M02H



Table S2. The specific mouse siRNA sequence
	Gene
	Sequence forward 5ʹ-3’

	PPP2CB (1#)
	GCCAAUUCCAUGACCUUAUTT

	PPP2CB (2#)
	GCAGAUCACACAAGUGUAUTT

	PPP2CB (3#)
	GGACAAGACAUUUCUGAAATT



Table S3. The mouse primer sequences for qPCR analysis.
	Gene
	Primer sequence forward 5ʹ-3’
	Primer sequence reverse 5ʹ-3’   

	18S
	TTCCGATAACGAACGAGACTCT
	TGGCTGAACGCCACTTGTC

	IFNβ
	CAGCTCCAAGAAAGGACGAAC
	GGCAGTGTAACTCTTCTGCAT

	IFNα4
	TGATGAGCTACTACTGGTCAGC
	GATCTCTTAGCACAAGGATGGC

	REGγ
	ATGGCCTCGTTGCTGAAGG
	GTGGATCTGAGTTAGGTCATGGA

	PPP2CB VSV
	GAGGCTACTACTCTGTGGAGAC
ACGGCGTACTTCCAGATGG
	CAGGGCTCTTATGTGGTCCAG 
CTCGGTTCAAGATCCAGGT

	HSV-1
	CATCACCGACCCGGAGAGGGAC
	GGGCCAGGCGCTTGTTGGTGTA



[bookmark: _Hlk163569280]Table S4. Antibodies for this paper  
	Antibodies
	Company
	Catalog number 

	TBK1
	Cell Signaling Technology
	Cat# 38066

	p-TBK1
	Cell Signaling Technology
	Cat# 15483

	IRF3
	Cell Signaling Technology
	Cat# 4302

	p-IRF3
	Cell Signaling Technology
	Cat# 29047

	ERK
	Cell Signaling Technology
	Cat# 4695

	p-ERK1
	Cell Signaling Technology
	Cat# 4370

	p65
	Cell Signaling Technology
	Cat# 8242

	p-p65
	Cell Signaling Technology
	Cat# 3033

	p38
	Cell Signaling Technology
	Cat# 9212

	p-p38 
	Cell Signaling Technology
	Cat# 4511

	PPP2CB
	Proteintech
	Cat# 12554-2-AP

	REGγ
	Proteintech
	Cat# 14907-1-AP

	MDA5
	Proteintech
	Cat# 21775-1-AP

	MAVS 
	Proteintech
	Cat# 14341-1-AP

	cGAS 
	Proteintech
	Cat# 26416-1-AP

	RIG-I 
	Proteintech
	Cat# 20556-1-AP

	Flag 
	Abcam
	Cat# ab205606

	HA 
	Abcam
	Cat# ab236632

	β-actin 
	Beyotime
	Cat# AF2811
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