Supplementary Table 1. Logistic regression analysis of the association between greasy tongue coating and pulmonary nodule progression
	Model
	Adjusted variables
	OR
	95% CI
	P value

	Model 1
	Unadjusted
	1.883
	1.147–3.090
	0.012

	Model 2
	Age, sex
	1.837
	1.115–3.027
	0.017

	Model 3
	Age, sex, average nodule diameter, nodule type, high-risk CT features
	1.349
	0.780–2.334
	0.284



Supplementary Table 2. Comparison of demographic characteristics and pulmonary nodule imaging features in the independent metagenomic sequencing cohort
	Variable
	HC
	NGT
	GT
	P value

	Sample size, n
	30
	60
	60
	

	Age, years
	55.00 (50.00, 61.50)
	60.00 (51.75, 63.00)
	54.00 (44.75, 61.25)
	[bookmark: _GoBack]0.139

	Male, n (%)
	13 (43.3%)
	24 (40.0%)
	27 (45.0%)
	0.855

	Average nodule diameter, mm
	—
	7.50 (6.50, 9.50)
	7.50 (6.50, 9.00)
	0.259

	Nodule type, n (%)
	—
	
	
	0.829

	  Pure ground-glass nodule
	—
	47 (78.3%)
	45 (75.0%)
	

	  Part-solid nodule
	—
	13 (21.7%)
	15 (25.0%)
	

	High-risk CT features, n (%)
	—
	22 (36.7%)
	17 (28.3%)
	0.436

	
	
	
	
	


Note: Continuous variables are shown as median (interquartile range), and categorical variables as n (%). 



























Supplementary Figure 1. Correlations between GT-associated core species and differential MetaCyc pathways
[image: 图片9]
Spearman correlation analysis was performed between six GT-associated core species and six false discovery rate-significant MetaCyc pathways in patients with pulmonary nodules from the GT and NGT groups. Colors represent Spearman correlation coefficients  with red indicating positive correlations and blue indicating negative correlations. Asterisks indicate statistical significance ( *P < 0.05, **P < 0.01, ***P < 0.001). This analysis was exploratory and was used to assess co-variation between microbial taxonomic features and functional pathway abundances.
Supplementary Figure 2. Genus-level assessment of metagenomic core taxa in the 16S cohort.
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