Persistence of dysfunctional immune response 12 months after SARS-CoV-2 infection and their relationship with pulmonary sequelae and long covid.
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SUPPLEMENTARY FIGURES:

Supplementary figure 1. Accumulation of autoantibodies in Post-COVID patients. The dot-plots show the number of autoreactivies per patient by group, of anti-nuclear, anti-cytoplasmic, anti-inf-g, or the total number of positivity. Rec= recovered; PS= Pulmonary Sequelae and LC= long COVID.
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Supplementary figure 2. String protein-protein interaction networks of the inflammation proteins with increase expression in the following comparison. A) PS vs recovered, B) LC vs recovered, C) PS vs LC and D) LC vs PS. [image: A screenshot of a computer screen
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Supplementary table 1. Plasma inflammatory markers comparing PS, LC and the recovered. Results are express as mean and standard deviation or the 95% confidence interquartile and the statistical test was performed using a Kruskal-Wallis with post-hoc FDR correction.

	 
	Rec
	PS
	LC
	Kruskal-Wallis

	 
	N=31
	N=51
	N=31
	p-val
	p-val Rec vs PS
	p-val Rec vs LC
	p-val PS vs LC

	C3
	1.11 (0.20)
	1.21 (0.20)
	1.10 (0.19)
	0.023
	0.065
	0.910
	0.037

	STAMBP
	6.37 (1.48)
	6.81 (1.32)
	7.42 (0.92)
	0.003
	0.081
	0.001
	0.032

	SIRT2
	6.81 [5.21;7.19]
	7.42 [6.32;8.10]
	7.85 [7.28;8.44]
	0.003
	0.041
	0.001
	0.053

	TNFSF14
	5.28 (1.14)
	5.81 (0.99)
	6.04 (0.83)
	0.003
	0.011
	0.001
	0.271

	CXCL1
	9.57 [8.45;10.1]
	9.75 [8.93;10.2]
	10.3 [9.73;10.5]
	0.005
	0.596
	0.002
	0.010

	CXCL6
	8.83 (1.27)
	9.10 (1.16)
	9.67 (0.87)
	0.006
	0.205
	0.002
	0.033

	CXCL5
	10.9 [10.0;11.7]
	11.2 [10.2;11.8]
	12.2 [11.7;12.5]
	0.002
	0.5
	0.004
	0.004

	4E-BP1
	9.17 (1.08)
	9.54 (0.99)
	9.83 (0.70)
	0.031
	0.145
	0.005
	0.221

	MCP-4
	13.5 (0.97)
	13.9 (0.90)
	14.0 (0.77)
	0.022
	0.03
	0.006
	0.723

	CASP-8
	2.74 [2.49;3.28]
	3.14 [2.54;3.89]
	3.54 [3.10;4.09]
	0.035
	0.114
	0.008
	0.251

	IL7
	2.59 (1.02)
	2.75 (0.93)
	3.15 (0.78)
	0.018
	0.253
	0.01
	0.045

	ST1A1
	3.64 [2.96;4.20]
	4.07 [3.19;4.40]
	4.38 [3.79;4.60]
	0.025
	0.232
	0.012
	0.075

	MMP-1
	13.3 (1.13)
	13.7 (1.20)
	14.0 (1.03)
	0.053
	0.137
	0.013
	0.280

	IFN-gamma
	5.36 [4.67;6.06]
	5.86 [5.39;6.41]
	5.90 [5.56;6.47]
	0.030
	0.028
	0.014
	0.695

	IL8
	3.77 [3.48;4.19]
	4.49 [3.64;5.14]
	4.27 [3.96;4.68]
	0.034
	0.028
	0.015
	0.878

	CXCL11
	7.94 (1.04)
	8.28 (1.06)
	8.56 (0.90)
	0.100
	0.153
	0.032
	0.379

	CCL3
	6.02 [5.73;6.46]
	6.70 [6.03;7.03]
	6.39 [6.06;6.63]
	0.009
	0.003
	0.05
	0.284

	CCL20
	7.36 [6.90;7.76]
	7.77 [7.25;8.16]
	6.98 [6.77;7.49]
	0.002
	0.04
	0.179
	0.003

	CCL19
	8.52 [8.00;8.83]
	8.86 [8.29;9.72]
	8.59 [8.34;8.97]
	0.049
	0.02
	0.188
	0.200

	IL6
	3.02 [2.75;3.38]
	3.31 [2.85;3.66]
	2.87 [2.59;3.20]
	0.025
	0.122
	0.245
	0.029

	FGF-19
	8.54 (0.71)
	8.44 (1.03)
	8.41 (0.93)
	0.798
	0.95
	0.342
	0.954

	OSM
	3.76 [3.41;4.30]
	3.95 [3.43;4.93]
	4.12 [3.53;4.83]
	0.560
	0.337
	0.349
	0.909

	C4
	0.27 (0.09)
	0.31 (0.09)
	0.30 (0.09)
	0.173
	0.189
	0.381
	0.566

	EN-RAGE
	2.38 [2.05;2.59]
	2.34 [2.09;2.90]
	2.25 [2.03;2.72]
	0.709
	0.778
	0.569
	0.782

	FGF-21
	5.21 (1.25)
	5.60 (1.33)
	5.40 (1.36)
	0.624
	0.351
	0.627
	0.634

	CXCL10
	8.60 [8.08;9.42]
	8.91 [8.43;9.69]
	8.67 [8.44;9.09]
	0.246
	0.14
	0.688
	0.321

	MCP-2
	9.38 (0.98)
	9.57 (0.71)
	9.35 (0.82)
	0.201
	0.083
	0.773
	0.371

	IL-17C
	2.54 [2.34;2.91]
	2.62 [2.29;2.96]
	2.58 [2.21;3.04]
	0.902
	0.713
	0.916
	0.922

	CXCL9
	6.69 [6.13;7.20]
	7.01 [6.25;7.60]
	6.61 [6.31;7.03]
	0.233
	0.202
	0.983
	0.305





Supplementary table 2. Plasma inflammatory proteins in PS correlation with disease severity and evolution from 6 to 12 months of convalescence. The 8 markers with elevated levels at 12 months in PS were compared also at 6 months of convalescence. Their change was analyzed with a pair t-test and their association with severity of the pulmonary impairment by correlation with the DLCO. Results are express as mean and standard deviation or the 95% confidence interquartile and the statistical test was performed using a Mann-Whitney, the pair t-test represents de average difference (dif.) between 6 and 12 months and correlations were performed using Spearman.

	 
	12 months
	6 months
	Pair t-test 6 to 12 months
	DLCO at 12m
	DLCO change 6 to 12

	 
	Rec (n=31)
	PS (n=51)
	p-val
	Rec (n=31)
	PS (n=51)
	p-val
	dif.
	p-val
	r
	p-val
	r
	p-val

	CCL3
	6.02 [5.73;6.46]
	6.70 [6.03;7.03]
	0.003
	6.15 (0.61)
	6.33 (0.47)
	0.146
	-0.242
	0.006
	-0.3276
	0.0000
	0.1092
	0.1721

	CCL19
	8.52 [8.00;8.83]
	8.86 [8.29;9.72]
	0.02
	8.76 [8.31;8.99]
	8.77 [8.48;9.27]
	0.273
	-0.184
	0.017
	-0.3068
	0.0001
	0.0772
	0.3349

	CCL20
	7.36 [6.90;7.76]
	7.77 [7.25;8.16]
	0.04
	7.51 [7.03;7.81]
	7.77 [7.35;8.47]
	0.035
	0.204
	0.277
	-0.2555
	0.0012
	0.1678
	0.0351

	IFN-gamma
	5.36 [4.67;6.06]
	5.86 [5.39;6.41]
	0.028
	5.29 [4.99;5.97]
	5.89 [5.27;6.44]
	0.025
	-0.100
	0.599
	-0.2920
	0.0002
	0.0585
	0.4650

	IL8
	3.77 [3.48;4.19]
	4.49 [3.64;5.14]
	0.028
	3.84 [3.59;4.63]
	4.27 [3.73;4.77]
	0.16
	-0.128
	0.339
	-0.2569
	0.0011
	-0.0343
	0.6692

	MCP-4
	13.5 (0.97)
	13.9 (0.90)
	0.03
	13.4 [12.5;13.9]
	13.5 [12.8;14.1]
	0.375
	-0.293
	0.059
	-0.1679
	0.0349
	0.0598
	0.4552

	TNFSF14
	5.28 (1.14)
	5.81 (0.99)
	0.011
	5.44 (1.18)
	5.37 (0.80)
	0.774
	-0.307
	0.060
	-0.0781
	0.3295
	-0.1097
	0.1699

	SIRT2
	6.81 [5.21;7.19]
	7.42 [6.32;8.10]
	0.041
	6.80 (1.74)
	6.67 (1.48)
	0.709
	-0.342
	0.289
	0.0181
	0.8216
	-0.0610
	0.4462




Supplementary table 3. Biological functions of the plasma proteins over-express in PS and LC patients in comparison with the recovered.

	 
	 
	 
	PS Vs Rec
	LC Vs Rec

	GO
	Description
	GO genes
	Proteins
	Strength
	FDR
	Proteins
	Strength
	FDR

	Altered biology process in both PS and LC in comparison with the recovered group

	GO:0002274
	Myeloid leukocyte activation
	150
	3
	1.69
	0.0039
	3
	1.42
	0.0456

	GO:0010818
	T cell chemotaxis
	16
	2
	2.49
	0.0036
	2
	2.22
	0.0204

	GO:0048247
	Lymphocyte chemotaxis
	51
	5
	2.38
	9.31E-08
	3
	1.89
	0.0026

	GO:0030593
	Neutrophil chemotaxis
	80
	5
	2.19
	2.88E-07
	6
	1.99
	1.46E-07

	GO:0070098
	Chemokine-mediated signaling pathway
	82
	5
	2.18
	2.88E-07
	6
	1.98
	1.46E-07

	GO:0031640
	Killing of cells of another organism
	71
	4
	2.14
	6.56E-06
	4
	1.87
	0.00011

	GO:0030595
	Leukocyte chemotaxis
	149
	6
	2
	9.31E-08
	7
	1.79
	1.24E-07

	GO:0061844
	Antimicrobial humoral immune response mediated by antimicrobial peptide
	113
	4
	1.94
	2.89E-05
	6
	1.84
	2.67E-07

	GO:0006959
	Humoral immune response
	268
	5
	1.66
	1.16E-05
	8
	1.59
	1.24E-07

	GO:0019221
	Cytokine-mediated signaling pathway
	369
	6
	1.6
	9.70E-07
	8
	1.45
	1.66E-07

	GO:0071219
	Cellular response to molecule of bacterial origin
	205
	3
	1.56
	0.0084
	6
	1.58
	5.34E-06

	GO:0006954
	Inflammatory response
	538
	6
	1.44
	6.15E-06
	7
	1.23
	3.49E-05

	GO:0045321
	Leukocyte activation
	574
	5
	1.33
	0.00026
	6
	1.14
	0.00084

	GO:0098542
	Defense response to other organism
	989
	7
	1.24
	4.04E-06
	8
	1.03
	8.99E-05

	GO:0032101
	Regulation of response to external stimulus
	964
	6
	1.19
	9.91E-05
	6
	0.91
	0.0129

	GO:0006955
	Immune response
	1321
	8
	1.17
	4.39E-07
	10
	1
	3.64E-06

	GO:0007166
	Cell surface receptor signaling pathway
	2040
	7
	0.93
	0.00023
	11
	0.85
	9.92E-06

	GO:0071310
	Cellular response to organic substance
	2019
	7
	0.93
	0.00021
	10
	0.81
	0.00011

	GO:0009605
	Response to external stimulus
	2355
	8
	0.92
	1.79E-05
	10
	0.75
	0.00038

	GO:0070887
	Cellular response to chemical stimulus
	2609
	8
	0.88
	3.27E-05
	12
	0.78
	7.20E-06

	GO:0007165
	Signal transduction
	4714
	8
	0.62
	0.0019
	13
	0.56
	0.00021

	GO:0048522
	Positive regulation of cellular process
	5584
	8
	0.55
	0.0059
	12
	0.45
	0.0132

	Altered biology process in PS in comparison with the recovered group

	GO:0048245
	Eosinophil chemotaxis
	17
	2
	2.46
	0.0039
	 
	
	 

	GO:0140131
	Positive regulation of lymphocyte chemotaxis
	22
	2
	2.35
	0.0056
	 
	
	 

	GO:0072678
	T cell migration
	35
	3
	2.32
	9.95E-05
	 
	
	 

	GO:0090023
	Positive regulation of neutrophil chemotaxis
	25
	2
	2.29
	0.007
	 
	
	 

	GO:2000403
	Positive regulation of lymphocyte migration
	43
	3
	2.24
	0.00016
	 
	
	 

	GO:0036230
	Granulocyte activation
	33
	2
	2.17
	0.0105
	 
	
	 

	GO:0043372
	Positive regulation of CD4-positive, alpha-beta T cell differentiation
	33
	2
	2.17
	0.0105
	 
	
	 

	GO:2000406
	Positive regulation of T cell migration
	35
	2
	2.15
	0.0114
	 
	
	 

	GO:0071347
	Cellular response to interleukin-1
	98
	5
	2.1
	2.88E-07
	 
	
	 

	GO:0032731
	Positive regulation of interleukin-1 beta production
	61
	3
	2.08
	0.0004
	 
	
	 

	GO:0071346
	Cellular response to interferon-gamma
	105
	5
	2.07
	3.06E-07
	 
	
	 

	GO:0031295
	T cell costimulation
	42
	2
	2.07
	0.0148
	 
	
	 

	GO:0032735
	Positive regulation of interleukin-12 production
	43
	2
	2.06
	0.0154
	 
	
	 

	GO:0002690
	Positive regulation of leukocyte chemotaxis
	99
	4
	2
	2.00E-05
	 
	
	 

	GO:0051209
	Release of sequestered calcium ion into cytosol
	52
	2
	1.98
	0.0209
	 
	
	 

	GO:0043491
	Protein kinase B signaling
	53
	2
	1.97
	0.0214
	 
	
	 

	GO:0043388
	Positive regulation of DNA binding
	58
	2
	1.93
	0.024
	 
	
	 

	GO:0002687
	Positive regulation of leukocyte migration
	151
	5
	1.91
	1.20E-06
	 
	
	 

	GO:0002275
	Myeloid cell activation involved in immune response
	61
	2
	1.91
	0.0258
	 
	
	 

	GO:1901224
	Positive regulation of NIK/NF-kappaB signaling
	67
	2
	1.87
	0.0306
	 
	
	 

	GO:0032760
	Positive regulation of tumor necrosis factor production
	101
	3
	1.86
	0.0014
	 
	
	 

	GO:0071356
	Cellular response to tumor necrosis factor
	175
	5
	1.85
	2.25E-06
	 
	
	 

	GO:0045670
	Regulation of osteoclast differentiation
	70
	2
	1.85
	0.0329
	 
	
	 

	GO:0098586
	Cellular response to virus
	87
	2
	1.75
	0.0475
	 
	
	 

	GO:0070374
	Positive regulation of ERK1 and ERK2 cascade
	213
	4
	1.67
	0.00023
	 
	
	 

	GO:0019722
	Calcium-mediated signaling
	169
	3
	1.64
	0.0052
	 
	
	 

	GO:0006874
	Cellular calcium ion homeostasis
	193
	3
	1.58
	0.0072
	 
	
	 

	GO:0043547
	Positive regulation of GTPase activity
	285
	4
	1.54
	0.00062
	 
	
	 

	GO:0042063
	Gliogenesis
	248
	3
	1.47
	0.0126
	 
	
	 

	GO:0050870
	Positive regulation of T cell activation
	251
	3
	1.47
	0.0129
	 
	
	 

	GO:0030335
	Positive regulation of cell migration
	529
	6
	1.45
	5.83E-06
	 
	
	 

	GO:0032103
	Positive regulation of response to external stimulus
	453
	5
	1.43
	9.82E-05
	 
	
	 

	GO:0002696
	Positive regulation of leukocyte activation
	384
	4
	1.41
	0.0017
	 
	
	 

	GO:1902105
	Regulation of leukocyte differentiation
	315
	3
	1.37
	0.0216
	 
	
	 

	GO:0051345
	Positive regulation of hydrolase activity
	589
	5
	1.32
	0.00029
	 
	
	 

	GO:0045087
	Innate immune response
	754
	6
	1.29
	2.95E-05
	 
	
	 

	GO:0002684
	Positive regulation of immune system process
	874
	6
	1.23
	6.22E-05
	 
	
	 

	GO:0009617
	Response to bacterium
	663
	4
	1.17
	0.0104
	 
	
	 

	GO:0051336
	Regulation of hydrolase activity
	1011
	6
	1.16
	0.00012
	 
	
	 

	GO:0030155
	Regulation of cell adhesion
	784
	4
	1.1
	0.0165
	 
	
	 

	GO:1902533
	Positive regulation of intracellular signal transduction
	997
	5
	1.09
	0.0027
	 
	
	 

	GO:0045597
	Positive regulation of cell differentiation
	876
	4
	1.05
	0.0229
	 
	
	 

	GO:0010629
	Negative regulation of gene expression
	899
	4
	1.04
	0.0248
	 
	
	 

	GO:0007186
	G protein-coupled receptor signaling pathway
	1174
	5
	1.02
	0.0053
	 
	
	 

	GO:0044093
	Positive regulation of molecular function
	1587
	6
	0.97
	0.0013
	 
	
	 

	GO:0051094
	Positive regulation of developmental process
	1332
	5
	0.97
	0.0089
	 
	
	 

	GO:0051130
	Positive regulation of cellular component organization
	1049
	4
	0.97
	0.0416
	 
	
	 

	GO:2000026
	Regulation of multicellular organismal development
	1389
	5
	0.95
	0.0104
	 
	
	 

	GO:0042981
	Regulation of apoptotic process
	1462
	5
	0.93
	0.0122
	 
	
	 

	GO:0048584
	Positive regulation of response to stimulus
	2131
	7
	0.91
	0.00029
	 
	
	 

	GO:0045595
	Regulation of cell differentiation
	1582
	5
	0.89
	0.0163
	 
	
	 

	GO:0050793
	Regulation of developmental process
	2492
	7
	0.84
	0.00073
	 
	
	 

	GO:0009966
	Regulation of signal transduction
	2978
	7
	0.76
	0.0022
	 
	
	 

	GO:0065009
	Regulation of molecular function
	3085
	7
	0.75
	0.0027
	 
	
	 

	GO:0048583
	Regulation of response to stimulus
	3931
	8
	0.7
	0.00055
	 
	
	 

	Altered biology process in LC in comparison with the recovered group

	GO:0002237
	Response to molecule of bacterial origin
	333
	 
	
	 
	3
	1.61
	0.014

	GO:0002376
	Immune system process
	2121
	 
	
	 
	3
	1.54
	0.021

	GO:0032496
	Response to lipopolysaccharide
	314
	 
	
	 
	7
	1.44
	2.25E-06

	GO:0032642
	Regulation of chemokine production
	96
	 
	
	 
	6
	1.4
	4.04E-05

	GO:0034097
	Response to cytokine
	804
	 
	
	 
	9
	1.17
	1.30E-06

	GO:0042127
	Regulation of cell population proliferation
	1669
	 
	
	 
	9
	0.95
	5.15E-05

	GO:0051707
	Response to other organism
	1328
	 
	
	 
	6
	0.87
	0.0201

	GO:0051716
	Cellular response to stimulus
	6357
	 
	
	 
	11
	0.83
	1.36E-05

	GO:0097191
	Extrinsic apoptotic signaling pathway
	113
	 
	
	 
	8
	0.8
	0.0029

	GO:1901700
	Response to oxygen-containing compound
	1547
	 
	
	 
	7
	0.77
	0.0175

	GO:1901701
	Cellular response to oxygen-containing compound
	1057
	 
	 
	 
	15
	0.49
	2.72E-05






Supplementary table 4. Biological functions of the plasma proteins over-express in the comparison between PS and LC patients.

	GO
	Desription
	Gen number
	Proteins
	Strength
	FDR

	Biology process overexpress in PS in comparison with the LC
	
	
	

	GO:0002675
	Positive regulation of acute inflammatory response
	27
	2
	2.69
	0.0492

	GO:0010575
	Positive regulation of vascular endothelial growth factor production
	29
	2
	2.66
	0.0492

	GO:0002548
	Monocyte chemotaxis
	43
	2
	2.48
	0.0492

	GO:0006959
	Humoral immune response
	268
	3
	1.87
	0.0404

	Biology process overexpress in LC in comparison with the PS
	
	
	

	GO:0030593
	Neutrophil chemotaxis
	80
	3
	2.09
	0.0098

	GO:0070098
	Chemokine-mediated signaling pathway
	82
	3
	2.08
	0.0098

	GO:0061844
	Antimicrobial humoral immune response mediated by antimicrobial peptide
	113
	3
	1.94
	0.0098

	GO:0071222
	Cellular response to lipopolysaccharide
	195
	3
	1.7
	0.0204

	GO:0006959
	Humoral immune response
	268
	4
	1.69
	0.0082

	GO:0019221
	Cytokine-mediated signaling pathway
	369
	4
	1.55
	0.0098

	GO:0007166
	Cell surface receptor signaling pathway
	2040
	6
	0.98
	0.0098





Supplementary table 5. Plasma levels of organ-damage relate proteins comparing PS, LC and the recovered. Results are express as mean and standard deviation or the 95% confidence interquartile and the statistical test was performed using a Kruskal-Wallis with post-hoc FDR correction.
	 
	        Rec         
	        PS        
	        LC        
	Kruskal-Wallis

	 
	       N=31        
	       N=51       
	       N=31       
	p-val
	p-val Rec vs PS
	p-val Rec vs LC
	p-val PS vs LC

	TNNI3
	 5.06 [3.89;5.96]  
	 4.51 [3.41;5.93] 
	 3.24 [1.60;4.17] 
	0.002
	0.426
	0.002
	0.008

	WAS
	 3.54 [2.33;4.56]  
	 3.77 [2.71;4.77] 
	 4.94 [3.60;6.29] 
	0.005
	0.485
	0.009
	0.009

	FKBP1B
	    2.03 (0.98)    
	   2.20 (0.88)    
	   2.68 (0.78)    
	0.007
	0.280
	0.012
	0.019

	STX8
	    3.93 (1.18)    
	   4.06 (0.91)    
	   4.69 (0.64)    
	0.003
	0.516
	0.012
	0.003

	PTPRJ
	    3.08 (1.35)    
	   3.21 (1.16)    
	   3.86 (0.89)    
	0.005
	0.308
	0.013
	0.010

	MAX
	    2.32 (1.45)    
	   2.51 (1.21)    
	   3.08 (0.90)    
	0.010
	0.259
	0.017
	0.028

	BANK1
	 8.76 [7.84;10.1]  
	 9.15 [8.63;9.87] 
	 9.75 [9.41;10.3] 
	0.007
	0.450
	0.018
	0.012

	FOXO1
	    4.71 (1.62)    
	   4.86 (1.38)    
	   5.54 (0.88)    
	0.017
	0.563
	0.020
	0.020

	MVK
	    3.79 (1.29)    
	   4.00 (1.00)    
	   4.42 (0.81)    
	0.013
	0.214
	0.026
	0.033

	NUB1
	 3.37 [2.60;4.83]  
	 3.78 [3.11;4.67] 
	 4.46 [3.76;5.33] 
	0.015
	0.297
	0.027
	0.027

	YES1
	 7.57 [6.54;9.34]  
	 8.12 [7.03;8.69] 
	 8.67 [8.29;9.28] 
	0.009
	0.573
	0.028
	0.010

	ERBB2IP
	 4.67 [3.79;5.90]  
	 5.03 [4.41;5.41] 
	 5.48 [5.16;5.98] 
	0.009
	0.582
	0.030
	0.009

	RRM2B
	    2.85 (1.28)    
	   2.81 (1.02)    
	   3.31 (0.66)    
	0.024
	0.576
	0.036
	0.036

	AIFM1
	    3.54 (1.82)    
	   3.68 (1.48)    
	   4.53 (0.98)    
	0.018
	0.695
	0.036
	0.024

	TOP2B
	    4.66 (1.86)    
	   4.73 (1.34)    
	   5.38 (1.02)    
	0.019
	0.462
	0.041
	0.027

	PRKAB1
	    3.08 (1.21)    
	   3.12 (1.01)    
	   3.59 (0.72)    
	0.024
	0.702
	0.044
	0.033

	CSNK1D
	 1.31 [0.49;2.62]  
	 1.63 [1.20;2.21] 
	 1.86 [1.70;2.39] 
	0.027
	0.424
	0.048
	0.045

	SMAD1
	    3.51 (1.81)    
	   3.74 (1.53)    
	   4.46 (0.95)    
	0.028
	0.528
	0.053
	0.039

	LHB
	 1.31 [0.97;1.97]  
	 1.79 [1.30;2.49] 
	 1.76 [1.32;2.79] 
	0.058
	0.089
	0.058
	0.731

	BID
	 1.08 [0.69;2.33]  
	 1.52 [0.83;2.27] 
	 1.89 [1.29;2.81] 
	0.055
	0.202
	0.063
	0.193

	MAP4K5
	 8.14 [6.90;9.77]  
	 8.57 [8.00;9.17] 
	 9.19 [8.59;9.68] 
	0.023
	0.444
	0.063
	0.026

	VASH1
	    1.33 (1.81)    
	   1.68 (1.33)    
	   2.25 (0.89)    
	0.038
	0.327
	0.063
	0.063

	BTC
	 2.27 [1.67;2.69]  
	 2.45 [2.02;3.02] 
	 2.71 [2.27;3.39] 
	0.047
	0.135
	0.064
	0.230

	NCF2
	 5.03 [4.64;6.64]  
	 5.78 [4.91;7.27] 
	 6.36 [5.61;8.05] 
	0.048
	0.225
	0.071
	0.123

	NUCB2
	    5.51 (1.27)    
	   5.68 (1.01)    
	   6.05 (0.76)    
	0.061
	0.389
	0.072
	0.072

	INPPL1
	 5.84 [4.66;7.37]  
	 6.21 [5.21;6.53] 
	 6.66 [6.32;7.08] 
	0.015
	0.702
	0.088
	0.008

	CALCA
	 5.01 [4.65;5.47]  
	 5.14 [4.78;5.62] 
	 4.66 [4.40;5.04] 
	0.007
	0.228
	0.097
	0.006

	PVALB
	 8.28 [6.67;9.78]  
	 9.03 [7.09;9.90] 
	 9.63 [8.69;10.1] 
	0.088
	0.586
	0.104
	0.104

	RASSF2
	 1.97 [1.64;2.86]  
	 2.01 [1.69;2.88] 
	 2.45 [2.04;3.37] 
	0.116
	0.928
	0.123
	0.123

	LAT2
	    5.92 (1.90)    
	   6.06 (1.43)    
	   6.72 (0.84)    
	0.072
	0.871
	0.129
	0.078

	NBN
	 2.68 [2.26;4.81]  
	 3.32 [2.60;4.20] 
	 4.36 [3.22;5.39] 
	0.069
	0.560
	0.133
	0.076

	PXN
	 2.83 [2.45;3.21]  
	 2.83 [2.46;3.62] 
	 3.41 [2.79;4.14] 
	0.146
	0.702
	0.136
	0.136

	TIGAR
	 2.30 [1.81;3.00]  
	 2.64 [2.10;3.29] 
	 2.94 [2.37;3.52] 
	0.136
	0.306
	0.140
	0.306

	FGR
	 1.97 [1.21;3.53]  
	 2.20 [1.72;2.92] 
	 2.87 [2.12;3.42] 
	0.101
	0.462
	0.145
	0.145

	PRKRA
	 1.89 [1.52;2.65]  
	 2.26 [1.70;2.90] 
	 2.39 [1.89;3.13] 
	0.173
	0.341
	0.188
	0.341

	CRH
	 2.20 [1.83;2.83]  
	 2.62 [2.06;3.15] 
	 2.65 [1.92;3.36] 
	0.274
	0.247
	0.247
	0.745

	TMPRSS15
	    1.72 (0.94)    
	   2.20 (1.12)    
	   2.07 (0.82)    
	0.223
	0.281
	0.281
	0.681

	SERPINA9
	 2.22 [0.95;2.57]  
	 2.15 [0.95;2.69] 
	 2.30 [2.15;2.64] 
	0.222
	0.741
	0.366
	0.258

	AGR2
	 3.94 [3.00;4.25]  
	 3.42 [2.98;4.20] 
	 4.07 [3.36;4.38] 
	0.137
	0.387
	0.387
	0.152

	NOS3
	 3.15 [2.70;3.64]  
	 3.28 [2.79;3.68] 
	 3.03 [2.74;3.22] 
	0.127
	0.456
	0.456
	0.114

	KIM1
	 7.90 [7.24;8.31]  
	 8.05 [7.54;8.83] 
	 7.55 [7.27;8.15] 
	0.040
	0.169
	0.458
	0.047

	PTN
	 3.06 [2.28;3.73]  
	 3.09 [2.29;3.80] 
	 2.70 [2.22;3.07] 
	0.371
	0.863
	0.522
	0.471

	ADGRG1
	 1.20 [0.97;1.48]  
	 1.31 [1.06;2.38] 
	 1.16 [0.96;1.36] 
	0.062
	0.106
	0.746
	0.106

	CAPG
	 2.88 [2.61;3.68]  
	 3.19 [2.27;3.87] 
	 3.37 [2.70;3.51] 
	0.828
	0.848
	0.848
	0.848

	NPPC
	 3.56 [2.94;3.96]  
	 3.69 [3.27;4.09] 
	 3.48 [3.09;3.93] 
	0.266
	0.300
	0.978
	0.300

	FOSB
	 0.51 [0.29;1.34]  
	 0.62 [0.30;0.99] 
	 0.69 [0.32;1.12] 
	0.956
	1.000
	1.000
	1.000






Supplementary table 6. Main functions of the proteins with altered levels in the LC group.
	Protein
	Full name
	Function
	References

	COVID-association
	 
	 

	TNNI3
	Troponin I3, cardiac type
	Associated with severe COVID in the acute episode
	1

	CALCA
	Calcitonin
	Elevated serum levels associated with COVID19 disease severity and mortality
	2

	KIM1
	Hepatitis A Virus Cellular Receptor 1 
	Possible entry factor for SARS-CoV-2 and other coronaviruses, may thus mediate and exacerbate the renal infection of SARS-CoV-2. Potential mitigator of COVID-19 severity
	3,4

	FKBP1B
	Peptidyl-prolyl cis-trans isomerase FKBP1B
	Potential target for replication of human coronaviruses 
	5

	PRKAB1
	AMP-activated protein kinase subunit beta-1
	Modification of AMPK activity in benefit of viral replication
	6

	CSNK1D
	Casein kinase I isoform delta
	Phosphorilation of the viral N protein, which is required for viral replication
	2

	SMAD1
	Mothers against decapentaplegic homolog 1
	Increase endothelial permeabilization downstream BMPs. SMAD1 inhibition in mice model of SARS-CoV2 infection reduce mortality and severity. 
	7

	FOXO1
	Forkhead box protein O1
	Promotes airway inflammation. Knock-out mice model protected from severe COVID19 inflammation disease.
	8

	MAP4K5
	Mitogen-activated protein kinase kinase kinase kinase 5
	Inactivated by the main viral protease of SARS-CoV2 (3CLpro) 
	9

	MAX
	Protein max
	SARS_CoV2 blocks the antagonistic MGA/MAX complex, which shifts the balance towards MYC/MAX and activates glycolysis
	5

	AIFM1
	Apoptosis-inducing factor 1, mitochondrial
	Molecular mimicry with SARS-CoV-2
	10

	STX8
	Syntaxin-8
	Increased in pleural samples of deceased COVID-19 patients
	11

	Inflammation/immune related
	 
	 

	KIM1
	Hepatitis A Virus Cellular Receptor 1 
	T-cell trafficking during inflammatory responses and the induction of autoimmune disease. Moderation of asthma and allergic diseases
	12

	MVK
	Mevalonate kinase
	Deficiency cause a Systemic autoinflammatory diseases (SAID)
	13

	BANK1
	B-Cell Scaffold Protein With Ankyrin Repeats
	TLR7 and TLR9 B-cell activation, cytokine production and IgG production. Implicated in autoinmune diseases
	14

	STX8
	Syntaxin-8
	Vesicle trafficking protein is necessary for lytic granule trafficking in cytotoxic T lymphocytes
	15

	YES1
	 Non-receptor Tyrosine-protein kinase Yes
	Upon T-cell stimulation, induces T-cell migration
	16

	MAP4K5
	Mitogen-activated protein kinase kinase kinase kinase 5
	Immune cell signaling, immune responses, and inflammation.
	17

	RRM2B
	Ribonucleoside-diphosphate reductase subunit M2 B
	Critical role of RRM2B in mitochondrial homeostasis and the inflammation signaling pathway in a p53-independent manner under oxidative stress.
	18

	FOXO1
	Forkhead box protein O1
	Enhance inflammation in response to high glucose levels, TNF and LPS stimulation
	19

	ERBB2IP/ERBIN
	Erbin
	Inhibits NOD2-dependent NF-kappa-B signaling and proinflammatory cytokine secretion
	20

	INPPL1
	 Inositol polyphosphate-5 phosphatase-like 1
	Regulation of neutrophil chemotaxis/trafficking and may promote inflammation
	21

	WAS
	Wiskott-Aldrich syndrome protein
	Expressed exclusively in hematopoietic cells, regulates the immune synapse formation, cell signaling, migration and cytokine release.
	22

	PTPRJ
	Receptor-type tyrosine-protein phosphatase eta
	Present in all hematopoietic lineages. Regulator of macrophage adhesion and spreading. After TCR activation down-regulate prolongation of signaling in T-cells.
	23

	SMAD1
	Mothers against decapentaplegic homolog 1
	Cell growth, apoptosis, morphogenesis, development and immune responses downstream bone morphogenetic proteins (BMPs)
	24

	Cardiac related
	 
	 

	TNNI3
	Troponin I3, cardiac type
	 Exclusively expressed in adult cardiac muscle
	1,25

	FKBP1B
	Peptidyl-prolyl cis-trans isomerase FKBP1B
	Excitation-contraction coupling in cardiac muscle
	26

	FOXO1
	Forkhead box protein O1
	Mediates the function of MLIP in cardiomyocytes hypertrophy and cardiac remodeling
	27

	Stress response/environment sensor
	 
	 

	MAX
	Protein max
	Governs many aspects of cell behavior, including cell proliferation, apoptosis and tumorigenesis. 
	28

	FM1
	Apoptosis-inducing factor 1, mitochondrial
	Caspase-independent apoptosis and regulation of respiratory chain biogenesis.
	29

	TOP2B
	DNA topoisomerase 2-beta
	Chromosome condensation, chromatid separation, and the relief of torsional stress that occurs during DNA transcription and replication
	30

	PRKAB1
	AMP-activated protein kinase subunit beta-1
	In response to reduction of intracellular ATP levels, AMPK activates energy-producing pathways and inhibits energy-consuming processes: inhibits protein, carbohydrate and lipid biosynthesis, as well as cell growth and proliferation.
	31

	CSNK1D
	Casein kinase I isoform delta
	Central component of the circadian clock, cell cycle, cellular growth and survival processes, DNA damage and cellular stress.
	32

	NUB1
	NEDD8 ultimate buster 1
	IFN inducible protein, involve in cell growth inhibition and anti-cancer
	33

	CALCA
	Calcitonin
	Inhibit bone reabsorption and enhance calcium excretion by the kidneys.
	34

	FOXO1
	Forkhead box protein O1
	Negatively regulates adipogenesis, promotes apoptosis and mediate cell cycle arrest linked with cyclin D1 and cyclin D2. Mediates the function of MLIP in cardiomyocytes hypertrophy and cardiac remodeling
	19

	SMAD1
	Mothers against decapentaplegic homolog 1
	Cell growth, apoptosis, morphogenesis and development 
	24

	PTPRJ
	Receptor-type tyrosine-protein phosphatase eta
	Cell adhesion, migration, proliferation and differentiation. Involved in vascular development, platelet activation and thrombosis, enhances the barrier function of epithelial junctions during reassembly.
	35

	YES1
	 Non-receptor Tyrosine-protein kinase Yes
	Regulation of cell growth and survival, apoptosis, cell-cell adhesion, cytoskeleton remodeling, and differentiation.
	36

	RRM2B
	Ribonucleoside-diphosphate reductase subunit M2 B
	Cell survival by repairing damaged DNA in a p53-dependent manner, expression induced by p53
	18
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