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Figure S1. Clonal distribution of TRB and BCR repertoires among HC, RP, and DP groups. 
Longitudinal analysis of Clones (A, D), CDR3s (B, E), and unique CDR3s (C, F) for TRB and IGH in HC, RP, and DP groups. The box-plot shows the median (25 quantiles, 75 quantiles) score for each index. Data were compared using the Kruskal-Wallis H test, *p < 0.05, **p < 0.01, ***p < 0.001.
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[bookmark: OLE_LINK51]Figure S2. TRB and IGH CDR3 length distribution profile with significantly differential usage frequency among three groups. Data show mean (± SEM) frequency of each subject. Data were compared using the Kruskal-Wallis H test, *p < 0.05, **p < 0.01, ***p < 0.001.
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[bookmark: OLE_LINK6]Figure S3. Principal component analysis (PCA) analysis of TRB and BCR V, D, and J gene usages in three groups. 
The PCA plot shows the distribution of HC, RP, and DP groups in a reduced dimensional space based on the first two principal components (PC1 and PC2). Each point represents an individual sample, and the distance between points reflects the similarity or dissimilarity of samples based on their TCR or BCR repertoire. 

Table S1. General characteristics of HBsAg and anti-HBs double positive CHB patients 
	Characteristic
	All Patients (N=305)
	Percent (%)

	Age (year)
Median (IQR)
	
47 (36～62)
	
100

	<30
	30
	9.84

	30～60
	191
	62.62

	>60
	84
	27.54

	Gender
	
	

	Male
	177
	58.03

	Female
	128
	41.97

	Serologic pattern

	

	


	A (HBsAg+HBsAb+)

	17

	5.57


	B (HBsAg+HBsAb+HBeAg+)

	8

	2.62


	C (HBsAg+ HBsAb+HBeAb+)

	1

	0.33


	D(HBsAg+HBsAb+HBeAg+HBeAb+HBcAb+)

	7

	2.30


	E (HBsAg+ HBsAb+HBeAg+HBcAb+)

	134

	43.93


	F (HBsAg+ HBsAb+HBeAb+HBcAb+)
	131
	42.95

	G (HBsAg+ HBsAb+ HBcAb+)
	7
	2.30

	HBsAb (mIU/mL)
	
	

	10.00～99.99
	256
	83.93

	≥100.00
	49
	16.07

	HBsAg (IU/mL)
	
	

	0.1～10.00
	63
	20.66

	10.00～250.00
	85
	27.87

	250～1000
	61
	20.00

	≥1000
	96
	31.47

	HBV DNA (IU/mL)

	

	


	≥100

	166
	54.43

	<100

	73
	23.93

	Data missing
	66
	21.64

	ALT (U/L)

	

	


	Median (IQR)
	26.00 (16～50)
	100

	AST (U/L) 

	

	


	Median (IQR)
	27.00 (19～47.5)
	100

	AFP (ng/mL)

	

	


	>8

	58
	19.02

	≤8

	168
	55.08

	Data missing
	79
	25.90
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