Supplementary table 1
Composition of Experimental Diets
	Component
	Standard Maintenance Diet (Hunan Slac Jingda)
	High-Fat Diet (HFD)
(D12492, Beijing Keao)

	Protein Sources
	Soybean meal, Fish meal, Brewer's yeast
	26% Casein+0.4% L-Cystine

	Fat Sources
	Vegetable oil
	32% Lard + 3.2% Soybean oil

	Carbohydrates
	Corn, Wheat
	16.1% Maltodextrin + 8.9% Sucrose

	Fiber
	Alfalfa meal, Wheat bran
	6.4% Cellulose

	Vitamins
	VA, VD, VE, VB1, VB6, Pantothenic acid
	1.3% Vitamin Mix V10001

	Minerals
	CaHPO4, Limestone, Fe, Cu, Mn, Zn
	1.6% CaH2PO4 + 0.7% CaCO3 + 2.1% K-citrate

	Additives
	-
	0.4% L-cysteine + 0.2% Choline bitartrate

	Proximate Analysis
	
	

	Moisture (%)
	≤10
	-

	Crude Protein (%)
	>18
	26 (calculated)

	Crude Fat (%)
	24
	35 (calculated)

	Crude Fiber (%)
	≤5
	5

	Ash (%)
	≤8.0
	4.1 (calculated)

	Energy Density
	~3.8 kcal/g
	5.2 kcal/g

	Caloric Distribution
	
	

	Fat (% kcal)
	~10%
	60%

	Protein (% kcal)
	~20%
	20%

	Carbs (% kcal)
	~70%
	20%



Supplementary table 2
Detailed information of antibodies.
	Reagent or resource
	Source
	Identifier

	Antibodies 
	
	

	Rabbit polyclonal anti-StAR 
(IHC: 1:200, WB: 1:1000)
	ABclonal
	Cat# A16432

	Rabbit polyclonal anti-CYP11A1 
(IHC: 1:200, WB: 1:1000)
	Abmart
	Cat# PU986898

	Rabbit polyclonal anti-3β-HSD 
(IHC: 1:200, WB: 1:1000)
	ABclonal
	Cat# A1823

	Rabbit polyclonal anti-CYP1171 
(IHC: 1:200, WB: 1:1000)
	ABclonal
	Cat# A1373

	Rabbit polyclonal anti-GRP78 
(IHC: 1:200, WB: 1:1000)
	ABclonal
	Cat# A23453

	Rabbit polyclonal anti-β-Tubulin
 (WB: 1:1000)
	ABclonal
	Cat# AC015

	DYKDDDDK tag Monoclonal antibody
	Proteintech
	Cat# 66008-4-Ig

	Goat anti-rabbit IgG (H + L), HRP conjugate (WB: 1:1000)
	Proteintech
	Cat# SA00001-2

	Goat Anti-Rabbit IgG(H + L), biotin conjugate (IHC: 1:200)
	Proteintech
	Cat# SA00004-2



Supplementary table 3
Target gene and primer sequences.
	Target Genes
	Forward primers(5'-3')
	Reverse primers(3'-5')

	CYP11A1
	GGGCATACTCAACAACCAG
	ACCTCCAGTCGGAACACC

	3β-HSD
	CTTTGGTGCAGGTGGCTAG
	CGGAAGTGCGTGGTGTTT

	CYP17A1
	TGTGCCAGCCTTCATCTAC
	CTTCTCGGCCATCCTTTT

	GAPDH
	CTCTGGGCACTGCATCAC
	CAAGTAACTCTGCGTGGGT

	CYP11A1
	TCACCACCATGGAGAAGGC
	GCTAAGCAGTTGGTGGTGCA



Supplementary table 4
Pue-P-associated proteins top 5
	Protein
	Accession numb.
	Coverage (%)

	EEF1A1
	P10126
	66.67

	SLC25A5
	P51881
	30.00

	HNRNPA2B1
	O88569
	22.22

	HSPA5
	P20029
	22.22

	ATP5F1A
	Q03265
	20.00



Supplementary table 5
Affinity between Pue and GRP78.
	mode
	Affinity(kcal/mol)
	rmsd i.b
	rmsd u.b

	1
	-8.9
	0.000
	0 .000

	2
	-8.6
	3.922
	7.270

	3
	-8.6
	1.591
	1.897

	4
	-8.4
	3.386
	5.608

	5
	-8.3
	3.724
	5.937

	6
	-8.2
	3.577
	6.185

	7
	-7.9
	3.788
	4.808

	8
	-7.7
	41.589
	46.675

	9
	-7.7
	4.375
	6.806



Supplementary table 6
Affinity between Pue and EGFR.
	mode
	Affinity(kcal/mol)
	rmsd i.b
	rmsd u.b

	1
	-8.1
	0.000
	0.000

	2
	-7.8
	17.422
	22.351

	3
	-7.7
	1.618
	8.493

	4
	-7.5
	17.877
	21.741

	5
	-7.5
	2.002
	7.709

	6
	-7.5
	1.768
	2.126

	7
	-7.2
	22.665
	25.944

	8
	-7.1
	30.932
	34.050

	9
	-6.9
	22.665
	26.243



Supplementary Fig. 1
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[bookmark: _GoBack]Supplementary Fig. 1 GRP78 expression and its correlation with steroidogenic genes in different groups. (A) Western blot of GRP78 protein. (B) GRP78 mRNA expression. (C) Heatmap of GRP78/CYP11A1/StAR/3β-HSD/CYP17A1 expression.(D) Pearson correlation heatmap. (E) IHC staining of GRP78: (a) Ctrl group, (b) HFD group, (c) HFD+Pue, (d) Negative control group. Bars represent means ± SEM. Statistical significance was assessed using one-way ANOVA followed by Tukey's post hoc tests or Kruskal–Wallis test with Dunn post hoc tests. *p < 0.05, **p < 0.01.
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