Supplementary table.1  Primary antibodies used for western blotting

	Antibody
	Cat.no.
	Dilution
	Manufacturer

	β-actin
	20536-1-AP
	1:1000
	PROTEINTECH

	p-AKT
	S473
	1:1000
	Cell Signaling

	AKT
	C67E7
	1:1000
	Cell Signaling

	p-PKA

GAPDH
	Ab75991

abs830030
	1:1000

1:1000
	Abcam

Absin

	G6pase
	8866S
	1:1000
	Cell signaling

	PKA
	5842S
	1:1000
	Cell signaling

	β3-AR
	ab94506
	1:1000
	Abcam

	β2-AR
	ab182136
	1:1000
	Abcam

	p-STAT3
	ab76315
	1:1000
	Abcam

	STAT3
	ab68153
	1:1000
	Abcam

	p-STAT6
	56554s
	1:1000
	Cell signaling

	t-STAT6
	ab32520
	1:1000
	Abcam

	ARG-1
	93668
	1:1000
	Cell signaling

	CD206
	18704-1-AP
	1:1000
	PROTEINTECH

	iNOS
	18985-1-AP
	1:1000
	PROTEINTECH

	IL-6
	66146-1-Ig
	1:1000
	PROTEINTECH

	IL-1β
	16806-1-AP
	1:1000
	PROTEINTECH

	TNF-α
	17590-1-AP
	1:1000
	PROTEINTECH

	IL-10
	20850-1-AP
	1:1000
	PROTEINTECH

	Retnla
	bs-1884R
	1:500
	Bioss

	MCP-1
	bs-1955R
	1:500
	Bioss

	ZAG
	13399-1-AP
	1:1000
	PROTEINTECH

	anti-rabbit secondary antibody
	SA00001-2
	1:3000
	PROTEINTECH

	anti-rabbit secondary antibody
	SA00001-1
	1:3000
	PROTEINTECH

	Antibody-used for IHC

	F4/80
	GB113373
	1:500
	Servicebio

	CD11c
	GB11059
	1:400
	Servicebio

	CD206
	GB13438
	1:400
	Servicebio

	Antibody used for Flow cytometry

	CD206-FITC
	53-2061-80
	1:500
	ebioscience

	CD11C-PE
	12-0114-81 
	1:500
	ebioscience

	F4/80-pc7
	25-4801-82
	1:500
	ebioscience

	CD11b-APC
	17-0112-81
	1:500
	ebioscience


Supplementary Table 2. Primer sequences used for quantitative RT-PCR.

	Genes


	Forward
	Reverse


	ZAG
	5’-CTGCCTCTCCTTCTGGGTCCTG -3’
	5’-TCTGCCTTCCCGCTGTTGCT-3’

	TNF-α
	5’-AGCACAGAAAGCATGATCCG -3’
	5’-CACCCCGAAGTTCAGTAGACA-3’

	iNOS
	5’-GTTCTCAGCCCAACAATACAAGA-3’
	5’-GTGGACGGGTCGATGTCAC-3’

	MCP-1
	5’-AGCAGCAGGTGTCCCAAA-3’
	5’-CTGAAGACCTTAGGGCAGAT-3’

	ARG-1
	5’-CTCCAAGCCAAAGTCCTTAGAG-3’
	5’-AGGAGCTGTCATTAGGGACATC-3’

	TGF-β
	5’-CTCCCGTGGCTTCTAGTGC--3’
	5’-ATTTCTCACTGTCTTTTCGAGGG-3’

	IL-1β
	5’-TGAAATGCCACCTTTTGACAGT-3’
	5’-TTCTCCACAGCCACAATGAGT-3’

	IL-6
	5’-GACTTCCATCCAGTTGCCTT-3’
	5’-ATGTGTAATTAAGCCTCCGACT-3’

	STAT3
	5’-CAATACCATTGACCTGCCGAT-3’
	5’-GCCTTAGTTTGGACAGGATCTG-3’

	β3-AR

CD11c

CD206

IL-10

Retnla

	5’-CGCCTTCCGTCGTCTTCTGTG-3’

5’-TCATTCAAGCAGAGCCAGAACTTCC-3’

5’-GTCTGAGTGTACGCAGTGGTTGG-3’
5’-AGAGAAGCATGGCCCAGAAATCAAG-3

5’-TCCCTCCACTGTAACGAAGACTCTC-3’
	5’-GTGGACTCTGCCTGGCTTCAAC-3’

5’-CCCGAGCCATCAATCAGGAACAC-3’

5’-TCTGATGATGGACTTCCTGGTAGCC-3’

5’-CTTCACCTGCTCCACTGCCTTG-3’

5’-CTCCCAAGATCCACAGGCAAAGC-3’


Supplementary Table 3. Patient baseline information and baseline characteristics

	Variables
	Control
	Overweight
	Obesity
	P-value

	Sample (n)
	8
	8
	8
	-

	Age, years
	51.13 ± 9.14
	47.38 ± 13.91
	29.88 ± 12.51
	< 0.001

	Gender, male/female
	4/4
	4/4
	4/4
	1.0

	BMI (kg/m²)
	21.86 ± 1.83
	25.60 ± 1.31
	38.61 ± 8.42
	< 0.001

	WC (cm)
	83 ± 5
	91 ± 6
	112 ± 34
	0.024

	SBP (mmHg)
	142 ± 22
	125 ± 17
	133 ± 21
	0.259

	DBP (mmHg)
	80 ± 10
	74 ± 9
	84 ± 12
	0.206

	FPG (mmol/l)
	5.34 ± 0.72
	5.38 ± 0.67
	4.96 ± 0.60
	0.391

	ALT (U/L) 
	13.3 (10.2,24.0)
	25.7 (17.4,59.1)
	40.0 (17.6,64.8)
	0.238

	AST (U/L) 
	19.0 (11.2,33.2)
	18.6 (17.0,28.9)
	26.0 (16.1,33.7)
	0.969

	TC (mmol/l)
	3.80 ± 0.77
	4.51 ± 0.72
	4.63 ± 0.44
	0.042

	TG (mmol/l) 
	1.74 (1.15,2.27)
	1.67 (1.11,2.76)
	1.40 (1.25,2.29)
	0.866

	HDL-C (mmol/l)
	1.38 ± 0.26
	1.36 ± 0.40
	1.11 ± 0.13
	0.135

	LDL-C (mmol/l)
	2.10 ± 0.90
	2.53 ± 0.59
	2.56 ± 0.31
	0.302


Values are expressed as the mean ± SD or the median. BMI,body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG, fasting blood glucose; ALT, alanine aminotransferase; AST, aspartate aminotransferase; TC, total cholesterol; TG triglycerides; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol

sFig.1 The metabolic phenotype of ZAGFKO mice on SFD or HFD

The food intake of ZAGFKO mice with HFD or SFD

The mRNA expression of ZAG in different tissues in male ZAGFKO and Loxp mice with SFD

The protein expression of ZAG in eWAT of male ZAGFKO and Loxp mice with SFD (n=4 per group)

(D) Weight gain curve of male Loxp and ZAGFKO mice with SFD for 20 weeks. (n=8-10 per group)
(E) The glycemic curve during the GTT of male ZAGFKO mice with SFD (n=e per group)
(F) The body weight curve of female ZAGFKO mice with SFD.(n=8-10 per group)
(G)The body weight curve of female ZAGFKO mice with HFD (n=8-10 per group)
Data are represented as mean ± SEM. *P < 0.05, **P < 0.01 ,***P <0.001, ****P <0.0001 for the comparison between Loxp mice and ZAGFKO mice
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sFig.2 The overexpression efficiency of ZAG in AAV9-ZAG mice 

RT-PCR analysis of relative ZAG mRNA expression in the different fat pad of AAV9-ZAG mice with HFD (N=4 per group)

Western blotting analysis of ZAG protein expression in eWAT of AAV9-ZAG mice. (n=4 per group)
The weight gain curve of AAV9-GFP mice and AAV9-ZAG mice with HFD for 12 weeks. (n=8 per group)

Representative photograph of AAV9-GFP mice and AAV9-ZAG mice after 1 month of tail injection. (n=3 per group)
Representative photographs of epidydimal fat pads. (n=3 per group)
 Values are mean±SEM. *P<0.05, **P<0.01 vs AAV9-GFP.
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