Supplemental Material
Table S1. Overview of staining panels each dedicated to a specific cell type which is indicated by individual fluorochrome
	Excitation (nm)
	Blue: 488
	
	Red: 633
	
	Violet:405

	Emission (nm)
	523
	575
	613
	692
	760
	
	650
	720
	767
	
	455
	528

	Fluorochrome
	FITC
	PE
	ECD
	PE-Cy5.5
	PE-Cy7
	
	APC
	AF700
	APC-A750
	
	PB
	KRO

	T cell tube
	CD45RA
	CCR7
	CD28
	PD1
	CD27
	
	CD4
	CD8
	CD3
	
	CD57
	CD45

	T cell tube compensate
	CD4
	CD4
	CD28
	PD1
	CD27
	
	CD4
	CD8
	CD3
	
	CD4
	CD8

	TCR tube
	TCR γδ
	TCR aβ
	HLA-DR
	-
	TCR Vδ1
	
	CD4
	CD8
	CD3
	
	TCR Vδ2
	CD45

	TCR tube compensate
	CD4
	CD4
	HLA-DR
	-
	TCR Vδ1
	
	CD4
	CD8
	CD3
	
	CD4
	CD8

	Treg tube
	CD45RA
	CD25
	-
	CD39
	CD4
	
	FoxP3
	-
	CD3
	
	Helios
	CD45

	Treg tube compensate
	CD4
	CD4
	-
	CD39
	CD4
	
	FoxP3
	-
	CD3
	
	CD4
	CD8


Note: FITC, Fluorescein isothiocyanate; PE, Phycoerythrin; ECD, Phycoerythrin-Texas Red-X; PE-Cy, Phycoerythrin-Cyanine; APC, Allophycocyanin; 
AF700, Alexa Flour 700; APC-A750, Allophycocyanin Alexa Flour 750; PB, Pacific Blue; KRO, Krome Orange
Table S2. Clinical characteristics of COPD patients at baseline

	
	SCOPD
	AECOPD
	P

	n
	43
	64
	

	Duration of COPD, years¥
	3.5(2, 6)
	5.5(3.5, 10)
	0.001

	Cor pulmonale, n (%)
	1
	28
	<0.001

	Home oxygen therapy, n (%)
	5
	46
	<0.001

	Exacerbation history¥
	0(0,1)
	2(2, 3)
	<0.001

	Hospitalizations¥
	0(0,1)
	2(1, 3)
	<0.001

	Complications, n (%)
	
	
	

	Cardiovascular disease
	0(0)
	8(12.5)
	0.014

	Hypertension
	9(20.9)
	23(35.9)
	0.132

	Diabetes
	1(2.3)
	10(15.6)
	0.047

	mMRC dyspnoea score, n (%)
	
	
	

	  0
	8(18.6)
	0(0)
	<0.001

	1
	15(34.9)
	0(0)
	

	2
	20(46.5)
	9(14.1)
	

	3
	0(0)
	25(39)
	

	4
	0(0)
	30(46.9)
	

	CAT score
	11.81±5.28
	22.61±4.75
	＜0.001

	6- minute walking distance 
	466.56±111.67
	160.78±119.49
	＜0.001

	Using inhaled drugs n (%)
	
	
	

	  LAMA
	26(60.5)
	37(57.8)
	0.843

	  LABA/ICS
	25(58.1)
	39(60.9)
	0.842

	  LAMA+LABA/ICS
	16(37.2)
	29(45.3)
	0.431


Data presented as mean ± SD unless specified. ¥median (interquartile range) Pack years smoked, cigarettes per day × smoking years. 
AECOPD, acute exacerbation of chronic obstructive pulmonary disease; SCOPD, stable chronic obstructive pulmonary disease; LABA, long-acting beta2-agonist; LAMA, long-acting muscarinic antagonist; ICS, inhaled corticosteroids.
Table S3. Analysis of the correlation between the proportion of T cell subsets in peripheral blood and clinical indexes

	T cell subsets
	CAT score
	mMRC score#
	FVC(L)
	FEV1% pred

	
	r
	P
	r
	P
	r
	P
	r
	P

	CD3+ (%)
	0.026
	0.787
	0.085
	0.382
	0.128
	0.374
	0.181
	0.190

	CD3+CD8+ (%)
	0.165
	0.090
	0.160
	0.099
	-0.276
	0.052
	-0.286
	0.036

	CD3+CD4+ (%)
	-0.153
	0.116
	-0.121
	0.216
	0.121
	0.404
	0.140
	0.313

	CD3+HLA-DR+
	0.191
	0.048
	0.204
	0.035
	-0.220
	0.125
	-0.102
	0.464

	 CD8+HLA-DR+
	0.207
	0.032
	0.185
	0.056
	-0.249
	0.082
	-0.073
	0.599

	 CD4+HLA-DR+
	0.177
	0.068
	0.195
	0.044
	-0.225
	0.115
	-0.108
	0.438

	CD8+TCR aβ+ HLA-DR+
	0.213
	0.027
	0.196
	0.044
	-0.249
	0.081
	-0.055
	0.693

	CD4+TCR aβ+ HLA-DR+
	0.178
	0.067
	0.201
	0.038
	-0.226
	0.115
	-0.106
	0.443

	CD3+TCR aβ+
	0.147
	0.131
	0.145
	0.136
	-0.507
	<0.001
	-0.362
	0.007

	 CD8+TCR aβ+
	0.123
	0.205
	0.151
	0.119
	-0.211
	0.142
	-0.184
	0.182

	 CD4+TCR aβ+
	-0.150
	0.124
	-0.175
	0.072
	0.227
	0.113
	0.177
	0.201

	CD3+TCR γδ+
	-0.147
	0.130
	-0.144
	0.139
	0.509
	<0.001
	0.367
	0.006

	CD3+CD57+
	0.133
	0.171
	0.178
	0.067
	0.002
	0.987
	0.073
	0.602

	 CD8+CD57+
	-0.026
	0.794
	0.006
	0.948
	0.141
	0.330
	0.253
	0.065

	 CD4+CD57+
	0.223
	0.021
	0.270
	0.005
	-0.180
	0.211
	-0.107
	0.443

	CD3+PD-1+
	0.304
	0.001
	0.362
	<0.001
	-0.354
	0.012
	-0.248
	0.071

	 CD8+PD-1+
	0.195
	0.044
	0.235
	0.015
	-0.075
	0.603
	-0.021
	0.878

	 CD4+PD-1+
	0.319
	0.001
	0.369
	<0.001
	-0.285
	0.045
	-0.073
	0.599

	CD8+CD27+CD28+
	-0.146
	0.134
	-0.111
	0.255
	-0.024
	0.870
	-0.129
	0.351

	CD8+CD27+CD28-
	0.076
	0.435
	0.195
	0.044
	-0.067
	0.645
	0.098
	0.480

	CD8+CD27-CD28+
	-0.111
	0.254
	-0.080
	0.415
	-0.111
	0.445
	-0.270
	0.048

	CD8+CD27-CD28-
	0.147
	0.130
	0.074
	0.448
	0.085
	0.558
	0.181
	0.189

	CD4+CD27+CD28+
	-0.206
	0.033
	-0.235
	0.015
	0.263
	0.065
	0.183
	0.186

	CD4+CD27+CD28-
	0.166
	0.087
	0.198
	0.041
	0.016
	0.910
	0.117
	0.398

	CD4+CD27-CD28+
	0.100
	0.306
	0.096
	0.327
	-0.378
	0.007
	-0.345
	0.011

	CD4+CD27-CD28-
	0.215
	0.026
	0.276
	0.004
	-0.138
	0.339
	-0.054
	0.700

	CD8+ Effector T 
	-0.036
	0.710
	-0.071
	0.467
	0.068
	0.638
	0.195
	0.157

	CD8+ Central Memory T
	-0.268
	0.005
	-0.303
	0.002
	0.005
	0.970
	-0.129
	0.354

	CD8+ Naïve T 
	0.010
	0.915
	-0.075
	0.441
	0.022
	0.880
	-0.098
	0.483

	CD8+ Effector Memory T
	0.202
	0.037
	0.259
	0.007
	-0.102
	0.481
	-0.090
	0.516

	CD4+ Effector T 
	0.053
	0.587
	0.107
	0.273
	-0.047
	0.748
	0.075
	0.589

	CD4+ Central Memory T
	-0.232
	0.016
	-0.280
	0.004
	0.107
	0.459
	0.035
	0.802

	CD4+ Naïve T 
	0.001
	0.989
	-0.077
	0.433
	0.128
	0.376
	0.106
	0.445

	CD4+ Effector Memory T
	0.229
	0.018
	0.296
	0.002
	-0.259
	0.069
	-0.159
	0.251

	CD4+ CD39+
	0.014
	0.884
	0.220
	0.025
	0.067
	0.647
	0.136
	0.331

	CD4+CD25+FoxP3+
	0.090
	0.362
	0.184
	0.061
	-0.009
	0.951
	-0.199
	0.153

	CD4+ CD45RA+
	-0.073
	0.459
	-0.210
	0.032
	0.235
	0.103
	0.183
	0.189

	CD4+ Helios+
	-0.027
	0.784
	-0.070
	0.478
	-0.240
	0.096
	-0.099
	0.482

	CD4+FoxP3+ Helios+
	-0.031
	0.758
	-0.116
	0.242
	-0.332
	0.020
	-0.170
	0.223


#Spearman correlation test.
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Figure S1. Flow diagram of the study. AECOPD, acute exacerbation of chronic obstructive pulmonary disease; SCOPD, stable chronic obstructive pulmonary disease; mMRC, modified medical research council dyspnea scale; CAT, COPD assessment test; FEV1, forced expiratory volume in one second; FVC, forced vital capacity.
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Figure S2. Schematic overview and flow cytometric gating strategies of T cell subsets in peripheral blood
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Figure S3. Gating strategy for T cell tube. Lymphocytes were gated based on high expression of CD45 and low side scatter (SSC), and a single lymphocyte is gated by the combination of A and H signals of forward scatter (FSC), named by single cells. Lymphocytes were then classified based on CD3 expression to identify T cells, which were divided into CD4+ and CD8+ T cells, prior to separation into their four main subsets CD27+CD28+, CD27+CD28-, CD27-CD28+, and CD27-CD28- T cells, this separation was based on the expression of CD27and CD28; At the same time, according to the expression of CCR7 and CD45RA, CD4+ and CD8+ T cells were divided into central memory, naïve, effector and effector memory T cells. The CD3+, CD4+ and CD8+ T cells were subsequently analysed for expression of the markers PD-1 and CD57.
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Figure S4. Gating strategy for TCR tube. Lymphocytes were gated based on high expression of CD45 and low side scatter (SSC), and a single lymphocyte is gated by the combination of A and H signals of forward scatter (FSC), named by single cells. Lymphocytes were then classified based on CD3 expression to identify T cells, which were divided into CD4+ and CD8+ T cells; at the same time, CD3+T cells were divided into CD3+TCR αβ+ T cells and CD3+TCR γδ+ T cells based on the expression of TCR αβ and TCR γδ, then, CD3+TCR αβ+ T cells were divided into CD4+ and CD8+ TCR αβ+ T cells. Finally, the CD3+, CD4+, CD8+, CD4+TCR αβ+ and CD8+ TCR αβ+ T cells were analysed for expression of HLA-DR.
[image: image5.png]FoxP3 APC-A

o m& All cells Lymphocytes Single cells
> ‘ ‘
% | : 10’1
o~ m.: ’
- | - 2 Single cells | < 0% b
’ ‘ ~ 1 e
8 é = zoo1 g 10‘-; ’ ’
) j . ¢ ; CD3+CD4+: 47.36%
- U -
coo-: $000 - ¥ »
— —- -
0 : v . 0+ : >y
0 — v vYvI—r
0 w w0
[CD3+CD4+] - [CD3+CD4+] m««mws [CD3+CD4+] 20 s (CD3+CD4+] e (CD3+CD4+]
. i S 1 1
< I < : CD4+CD45RA+: 8.44% :
8- 8 104_! : 10’3
3 S o :
& = & 10'; X
£ £ g |
§ £ 1000 8 10’-! '
T LA By Bididdie Pl 0 1 v [T YT YY 0 T T by Bty Pidbdaie Bk 10° ‘ 1 A """l. P
0 2000 10° 10° 0 4000 10° 10° 0 0 1000 10 10" 10 0 1000 0w 10 10
CD25 PE-A FoxP3 APC-A CD4 PC7-A (D4 PC7-A





Figure S5. Gating strategy for Treg tube. Lymphocytes were gated based on high expression of CD45 and low side scatter (SSC), and a single lymphocyte is gated by the combination of A and H signals of forward scatter (FSC), named by single cells. Lymphocytes were then classified based on CD3 and CD4 expression to identify CD4+T cells, which were divided into five subsets CD4+CD39+ T cells, CD4+CD25+ Forkhead box protein 3 (FoxP3) + T cells, CD4+CD45RA+ T cells, CD4+Helios+ T cells, CD4+FoxP3+Helios+ T cells.
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Figure S6. Parental proportions of TCR T cell subsets in peripheral blood among three groups. CD3+TCR aβ+ T cells (A, B)、CD3+TCR γδ+ T cells (C)、CD8+ TCR aβ+ T cells (D)、CD4+ TCR aβ+ T cells (E). Data are expressed as mean number of each group (mean ± SD).
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Figure S7. Parental proportions of costimulatory molecules T cell subsets in peripheral blood among three groups.
CD8+CD27+CD28+ T cells(A)、CD8+CD27-CD28- T cells(B)、CD8+CD27+CD28- T cells(C)、CD8+CD27-CD28+ T cells(D)、CD4+CD27+CD28- T cells(E)、CD4+CD27-CD28+ T cells(F). Data are expressed as mean number of each group (mean ± SD).
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Figure S8. Parental proportions of antigen response T cell subsets in peripheral blood among three groups.CD8+ Central Memory T cells(A)、CD8+ Effector Memory T cells(B)、CD8+ Effector T cells(C)、CD8+ Naïve T cells(D)、CD4+ Central Memory T cells(E)、CD4+ Naïve T cells(F). Data are expressed as mean number of each group (mean ± SD).
