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Supplementary Table 1. Clinical characteristics of HBV-infected patients.
	
	IT
	IC
	R
	p value

	Total, N
	16
	30
	14
	

	Sex (male/female), N/N
	12/4
	18/12
	11/3
	

	Age (year), mean ± SD
	37.81 ± 9.570
	54.00 ± 11.19
	53.79 ± 14.96
	<0.0001

	HBV DNA load (IU/mL), Transform to log, mean ± SD
	4.412 ± 2.109
	2.418 ± 1.673
	-
	0.032

	[bookmark: _Hlk136788640]HBsAg (neg.: 0 ~ 0.05 IU/mL), median (range)
	5006 (713.4 ~ 82538)
	209.2 (4.020 ~ 4542)
	0.0010 (0.0010 ~ 0.0420)
	<0.0001

	HBsAb (neg.: 0 ~ 10 mIU/mL), median (range)
	0.4000 (0.0010 ~ 3.580)
	0.3800 (0.0010 ~ 4.060)
	45.92 (0.92 ~ 548.4)
	<0.0001

	HBeAg (neg.: 0 ~ 1 S/CO), median (range)
	9.231 (1.356 ~ 1408)
	0.3390 (0.2280 ~ 0.8550)
	0.03610 (0.0010 ~ 0.5320)
	<0.0001

	HBeAb (neg.: > 1 S/CO), median (range)
	1.823 (1.260 ~ 48.38)
	0.04000 (0.0001 ~ 0.950)
	0.3400 (0.0010 ~ 2.490)
	<0.0001

	HBcAb (neg.: 0 ~ 1 S/CO), median (range)
	8.970 (6.530 ~ 10.61)
	9.560 (8.070 ~ 11.47)
	8.900 (5.540 ~ 10.36)
	0.0759

	WBC (normal: 3.5 ~ 9.5 × 109 cells/liter), mean ± SD
	6.032 ± 2.386
	5.022 ± 1.495
	6.179 ± 2.532
	0.2139

	LYM (normal: 1.1 ~ 3.2 × 109 cells/liter), mean ± SD
	2.091 ± 0.8526
	1.547 ± 0.6432
	1.885 ± 0.6126
	0.0956

	ALT (normal: 5 ~ 40 U/L), median (range)
	25.80 (16.70 ~ 33.60)
	21.90 (17.00 ~ 28.20)
	26.75 (15.03 ~ 35.43)
	0.5358

	AST (normal: 5 ~ 40 U/L), median (range)
	23.80 (22.00 ~ 27.23)
	24.00 (21.28 ~ 31.08)
	32.55 (21.60 ~ 31.88)
	0.2233


IT: immune tolerance stage, IC: inactive carriers, R: acute resolved patients, HBsAg: hepatitis B surface antigen, HBsAb: hepatitis B surface antibody, HBeAg: hepatitis B envelope antigen, HBeAb: hepatitis B envelope antibody, HBcAb: hepatitis B core antibody, WBC: white blood cells, LYM: lymphocyte, ALT: alanine aminotransferase, AST: aspartate transaminase. Statistical analysis performed by One-way ANOVA test: Age, HBV DNA load, WBC and LYM; and by Kruskal-Wallis test: HBsAg, HBsAb, HBeAg, HBeAb, HBcAb. ALT, AST.



Supplementary Table 2. Most frequent representative clones among IFNγ+, mTGFβ+ and IFNγ-/mTGFβ- subsets and affinity prediction by ERGO-Ⅱ model.
	TRA-CDR3
	TRB-CDR3
	TRAV
	TRAJ
	TRBV
	TRBJ
	Score
	Clones

	[bookmark: _Hlk210749799]IFNγ+
	
	
	
	
	
	0.62785
(Average)
	

	[bookmark: _Hlk148198266]LVGLGGTGTASKLT
	ASASLREGLGELF
	TRAV4*01
	TRAJ44*01
	[bookmark: _Hlk148198021]TRBV27*01
	TRBJ2-2*01
	0.492032
	115

	ASFSSGSARQLT
	ATSSTGGNEQF
	TRAV17*01
	TRAJ22*01
	TRBV15*02
	TRBJ2-1*01
	0.842741
	105

	AVPLSGGSYIPT
	ASSVVDRGLETQY
	TRAV12-2*02
	TRAJ6*01
	TRBV9*01
	TRBJ2-5*01
	0.674537
	91

	AVNPRGGSYIPT
	ASSVAGDSEAF
	TRAV12-2*01
	TRAJ6*01
	TRBV9*01
	TRBJ1-1*01
	0.318786
	57

	AERDGANNLF
	ATSSTGGNEQF
	TRAV5*01
	TRAJ36*01
	TRBV15*02
	TRBJ2-1*01
	0.887772
	32

	ARPSRGSARQLT
	ASSYTSRPSDTQY
	TRAV12-2*01
	TRAJ22*01
	TRBV6-5*01
	TRBJ2-3*01
	0.338719
	15

	AVRGNQGGKLI
	ASSVSGGTEAF
	TRAV12-2*03
	TRAJ23*01
	TRBV9*01
	TRBJ1-1*01
	0.717714
	15

	AVQAGTSGTYKYI
	ASSHLSGSDTQY
	TRAV20*01
	TRAJ40*01
	TRBV12-3*01
	TRBJ2-3*01
	0.673703
	14

	AVNRNARLM
	ASMLGGTYNEQF
	TRAV12-2*01
	TRAJ31*01
	TRBV11-3*04
	TRBJ2-1*01
	0.746124
	12

	AVEGGTYKYI
	ASSPGPGLYEQY
	TRAV39*01
	TRAJ40*01
	TRBV9*01
	TRBJ2-7*02
	0.50684
	8

	[bookmark: _Hlk210749805]mTGFβ+
	
	
	
	
	
	[bookmark: _Hlk156146031]0.59637
(Average)
	

	ASFSSGSARQLT
	ATSSTGGNEQF
	TRAV17*01
	TRAJ22*01
	TRBV15*02
	TRBJ2-1*01
	0.842741
	4

	AASVTGTASKLT
	ASGLSTLAETQY
	TRAV29/DV5*01
	TRAJ44*01
	TRBV12-5*01
	TRBJ2-5*01
	0.56743
	3

	AVNPRGGSYIPT
	ASSVAGDSEAF
	TRAV12-2*01
	TRAJ6*01
	TRBV9*01
	TRBJ1-1*01
	0.318786
	2

	AFPMDSSYKLI
	ASSQDRDTGELF
	TRAV24*01
	TRAJ12*01
	TRBV3-1*01
	TRBJ2-2*01
	0.535699
	2

	AMREGQRGTSYGKLT
	ASSLGPRGQETQY
	TRAV14/DV4*02
	TRAJ52*01
	TRBV7-9*01
	TRBJ2-5*01
	0.515837
	2

	AMRDLYGNNRLA
	ASSLGTSGRTGELF
	TRAV14/DV4*02
	TRAJ7*01
	TRBV7-6*01
	TRBJ2-2*01
	0.577492
	2

	AASASRLV
	ASSQGMAPSYEQY
	TRAV29/DV5*01
	TRAJ29*01
	TRBV4-3*01
	TRBJ2-7*01
	0.675713
	2

	IVRDPVLYNQGGKLI
	ASSTRRAQSAPA
	TRAV26-1*02
	TRAJ23*01
	TRBV7-3*01
	TRBJ1-5*01
	0.687328
	1

	AMREGVNTGFQKLV
	ASSTRRDLAYEQY
	TRAV14/DV4*01
	TRAJ8*01
	TRBV28*01
	TRBJ2-7*01
	0.716029
	1

	IVRDPVLYNQGGKLI
	SSSQAFPLGKDTQY
	TRAV26-1*02
	TRAJ23*01
	TRBV4-1*01
	TRBJ2-3*01
	0.20379
	1

	IFNγ-/mTGFβ-
	
	
	
	
	
	0.54319
(Average)
	

	AASASRLV
	ASSQGMAPSYEQY
	TRAV29/DV5*01
	TRAJ29*01
	TRBV4-3*01
	TRBJ2-7*01
	0.675713
	16

	AMREGQRGTSYGKLT
	ASSLGPRGQETQY
	TRAV14/DV4*02
	TRAJ52*01
	TRBV7-9*01
	TRBJ2-5*01
	0.515837
	14

	AMRDLYGNNRLA
	ASSLGTSGRTGELF
	TRAV14/DV4*02
	TRAJ7*01
	TRBV7-6*01
	TRBJ2-2*01
	0.577492
	12

	AYRRTGAQKLV
	ASSLERSEQF
	TRAV38-2/DV8*01
	TRAJ54*01
	TRBV7-9*01
	TRBJ2-1*01
	0.05803
	9

	AMREGPTGGGADGLT
	ASSSDLREVVDTQY
	TRAV14/DV4*02
	TRAJ45*01
	TRBV9*01
	TRBJ2-3*01
	0.272916
	8

	ALSDAITGGGNKLT
	SARAYREISPLH
	TRAV19*01
	TRAJ10*01
	TRBV20-1*01
	TRBJ1-6*01
	0.702488
	8

	AVIGGKST
	SGDSGVYEQY
	TRAV12-2*02
	TRAJ27*01
	TRBV20-1*01
	TRBJ2-7*01
	0.66424
	7

	AMREALNSGYALN
	ASSLFSTDTQY
	TRAV14/DV4*02
	TRAJ41*01
	TRBV28*01
	TRBJ2-3*01
	0.77171
	5

	ALWEQELGKKIKV
	ACDPLGDTHASHTDKLI
	TRGV9*01
	TRGJP*01
	TRDV2*01
	TRDJ1*01
	0.657596
	4

	AVSGGSNYQLI
	ASSELGTLTRYEQY
	TRAV8-4*01
	TRAJ33*01
	TRBV2*01
	TRBJ2-7*01
	0.707538
	4


TRA-CDR3: T-cell receptor alpha complementarity-determining region 3, TRB-CDR3: T-cell receptor beta complementarity-determining region 3, TRAV: T-cell receptor alpha variable region, TRAJ: T-cell receptor alpha joining region, TRBV: T-cell receptor beta variable region, TRBJ: T-cell receptor beta joining region.




[image: Supplementary Figure 1]
Supplementary Fig. 1. Gating strategy of flow cytometry. (A) Detection of peptide-specific CD8+ T cells. Lymphocytes were gated with FSC-A/SSC-A. Aggregated cells were excluded by gating with FSC-A/FSC-H. After gated with CD3, CellTracedim/CD8+ cells were selected as expanded specific cells. Then, they were gated with IFNγ and mTGFβ, and HBV core 18-27 tetramer were applied. (B) Identification of T2 cell line. T2 cells were gated with FSC-A/SSC-A. Then, they were gated with CD3 and CD8 negative. Finally, it is determined by HLA-A2 antibody (BB7.2).
[image: ]
[bookmark: _Hlk210857598]Supplementary Fig. 2. Detection of HBV core 18-27 tetramer in different peptide-specific CD8+ T cells. (A) Detection of HBV core 18-27 tetramer in CMV, HBC and HBC-PSI groups. Left panel: representative plot from one patient. Right panel: Scatter plot with bar (n = 13), bar was shown by median with interquartile range. (B) Representative plot from one patient with different MFI of HBV core 18-27 tetramer. CMV: Cytomegalovirus pp65 495-503 group, HBC: HBV core 18-27 group, HBC-PSI: HBV core 18-27 mutant variant group. Wilcoxon test was used between HBC and HBC-PSI group. n.s.: not significant.
[image: ]
[bookmark: _Hlk147276677]Supplementary Fig. 3. IFNγ expression of peptide-specific CD8+ T cells re-stimulated by different factors. (A) IFNγ expression of peptide-specific CD8+ T cells stimulated by T2 cells with a different peptide. CMV: Cytomegalovirus pp65 495-503 peptide or relevant group, HBC: HBV core 18-27 wild-type peptide or relevant group, HBC-PSI: HBV core 18-27 mutant peptide or relevant group. (B) IFNγ expression of CellTracedim and CellTrace+ subsets in HBV-specific CD8+ T cells stimulated by T2 cells with HBV core 18-27 peptide or SEB. Those pictures are representative plot from one patient with chronic hepatitis B infection. Peptide-specific CD8+ T cells were derived from in vitro expansion after initial stimulation.

[image: Supplementary Figure 4]Supplementary Fig. 4. Violin plot of the main genes associated with hyporeactive T cells among the IFNγ+, mTGFβ+, and IFNγ–/mTGFβ– subsets. The data were derived from single-cell sequencing analysis in Figure 2. IFNγ+: IFNγ positive subset, mTGFβ+: mTGFβ positive subset, IFNγ–/mTGFβ–: IFNγ and mTGFβ double negative subset. One-way ANOVAs and Tukey's multiple comparisons test were used. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.
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