SUPPLEMENTARY MATERIAL

Supplementary Table 1. Association of individual CSF cytokines with the first 6 PCs
	Cytokine
	PC1
	PC2
	PC3
	PC4
	PC5
	PC6

	IL-1β
	0.489
	-0.333
	-0.128
	-0.060
	-0.237
	0.618

	IL-2
	0.416
	-0.481
	0.344
	-0243
	-0.103
	-0.054

	IL-4
	0.814
	0.042
	-0.147
	0.194
	0.273
	0.062

	IL-5
	0.275
	-0.590
	0.439
	0.371
	-0.241
	-0.069

	IL-6
	0.615
	-0.211
	0.153
	0.006
	0.145
	-0.519

	IL-7
	0.725
	0.099
	-0.167
	0.219
	0.323
	-0.123

	IL-8
	0.084
	0.423
	0.516
	0.473
	-0.139
	-0.072

	IL-9
	0.832
	0.105
	-0.037
	0.131
	0.194
	-0.184

	IL-10
	0.426
	0.392
	-0.244
	0.527
	-0.176
	0.291

	IL-12
	0.193
	-0.515
	0.051
	0.221
	-0.062
	0.364

	IL-13
	0.637
	0.055
	-0.287
	-0.278
	0.189
	0.145

	IL-17 
	0.658
	-0.020
	-0.195
	-0.204
	-0.148
	-0.034

	GCSF
	0.797
	-0.166
	0.260
	-0.238
	-0.025
	-0.007

	IFNg
	-0.148
	0.139
	0.518
	0.267
	0.512
	0.271

	MIP-1a
	0.295
	0.319
	0.591
	-0.132
	-0.372
	0.053

	MIP-1b
	0.305
	0.490
	0.251
	-0.511
	-0.224
	0.076

	TNF
	0.419
	0.597
	-0.080
	0.046
	-0.280
	0.016

	Eotaxin
	-0.025
	0.163
	0.400
	-0.328
	0.607
	0.315


Supplementary Table 1 legend. Principal component analysis (PCA) results: load of individual cytokines with the first 6 PCs. 
Abbreviations: CSF, cerebrospinal fluid; GCSF, granulocyte colony-stimulating factor; IFN, interferon; IL, interleukin; MIP, macrophage inflammatory protein; PC, principal component; TNF, tumor necrosis factor.





Supplementary Table 2. CSF cytokines in ALS and Controls
	Cytokine
	ALS
	Controls
	p
	B-H p

	IL-1β
	0.03 (0 – 0.7)
	0 (0 – 0.06)
	0.031
	0.079

	IL-2
	0 (0 – 0.29)
	0.0 (0 – 0)
	0.007
	0.030

	IL-4
	0.1 (0 – 0.16)
	0.02 (0 – 0.1)
	0.037
	0.083

	IL-5
	1.92 (0 – 4.13)
	1.74 (0.11 – 2.46)
	0.343
	0.559

	IL-6
	0.37 (0.03 – 1.36)
	0.05 (0 – 0.76)
	0.010
	0.030

	IL-7
	0 (0 – 1.24)
	0 (0 – 0.58)
	0.358
	0.559

	IL-8
	19.62 (16.12 – 22.98)
	20.26 (15.51 – 24.35)
	0.892
	0.892

	IL-9
	1.80 (1.37 – 3.34)
	1.32 (0.71 – 2.04)
	0.008
	0.030

	IL-10
	1.18 (0.52 – 1.66)
	1.27 (0.85 – 1.62)
	0.373
	0.559

	IL-12
	0 (0 – 0.41)
	0.04 (0 – 0.42)
	0.738
	0.885

	IL-13
	1.99 (1.04 – 3.38)
	1.12 (0.8 – 1.79)
	0.010
	0.030

	IL-17 
	0.42 (0 – 1.06)
	0 (0 – 0.32)
	0.006
	0.030

	GCSF
	18.28 (10.98 – 27.62)
	10.14 (5.18 – 15.24)
	0.0001
	0.0018

	IFNg
	2.47 (1.42 – 4.69)
	2.43 (1.64 – 3.63)
	0.612
	0.787

	MIP-1a
	0.46 (0.33 – 0.62)
	0.4 (0.26 – 0.57)
	0.212
	0.424

	MIP-1b
	3.03 (2.5 – 4.04)
	3.04 (2.49 – 3.68)
	0.587
	0.787

	TNF
	1.35 (0.005- 2.84)
	1.55 (0.16-2.99)
	0.839
	0.892

	Eotaxin
	0.88 (0.61 – 1.23)
	0.94 (0.62 – 1.23)
	0.850
	0.892


Supplementary Table 2 legend. CSF cytokines concentrations are expressed in pg/ml. Median and IQR are shown. 
Abbreviations: ALS, amyotrophic lateral sclerosis; B-H, Benjamini-Hockberg; CSF, cerebrospinal fluid; GCSF, granulocyte colony-stimulating factor; IFN, interferon; IL, interleukin; MIP, macrophage inflammatory protein; TNF, tumor necrosis factor.


Supplementary Table 3. Correlations between CSF cytokines and clinical characteristics in ALS patients
	Cytokine
	Age
	
	
	Disease Duration
	
	
	ALSFRS-R tot
	
	
	ALSFRS-R bulbar
	
	

	
	Rho
	p
	B-H p
	Rho
	p
	B-H p
	Rho
	p
	B-H p
	Rho
	p
	B-H p

	IL-1β
	0.110
	0.420
	0.72
	-0.142
	0.296
	0.532
	-0.102
	0.456
	0.721
	-0.054
	0.693
	0.907

	IL-2
	0.116
	0.393
	0.72
	-0.206
	0.129
	0.290
	-0.213
	0.114
	0.410
	-0.281
	0.036
	0.129

	IL-4
	0.057
	0.677
	0.762
	-0.051
	0.708
	0.819
	-0.291
	0.03
	0.27
	-0.398
	0.002
	0.027

	IL-5
	0.039
	0.775
	0.802
	-0.019
	0.888
	0.934
	-0.226
	0.094
	0.410
	-0.193
	0.153
	0.423

	IL-6
	0.080
	0.558
	0.721
	-0.048
	0.728
	0.819
	-0.129
	0.344
	0.721
	-0.134
	0.326
	0.587

	IL-7
	0.136
	0.319
	0.718
	-0.011
	0.934
	0.934
	0.004
	0.974
	0.974
	0.002
	0.987
	0.987

	IL-8
	0.298
	0.026
	0.234
	-0.288
	0.031
	0.186
	-0.081
	0.551
	0.721
	-0.392
	0.003
	0.027

	IL-9
	0.099
	0.470
	0.72
	0.053
	0.699
	0.819
	-0.141
	0.301
	0.721
	-0.178
	0.188
	0.423

	IL-10
	0.096
	0.480
	0.72
	-0.069
	0.613
	0.819
	-0.165
	0.224
	0.672
	-0.03
	0.98
	0.987

	IL-12
	-0.079
	0.561
	0.721
	-0.131
	0.336
	0.549
	-0.116
	0.395
	0.721
	-0.075
	0.583
	0.907

	IL-13
	0.071
	0.602
	0.722
	0.064
	0.64
	0.819
	-0.064
	0.64
	0.721
	-0.145
	0.288
	0.576

	IL-17 
	0.034
	0.802
	0.802
	-0.236
	0.08
	0.218
	-0.031
	0.822
	0.870
	-0.076
	0.677
	0.907

	GCSF
	0.207
	0.125
	0.45
	-0.247
	0.067
	0.218
	-0.322
	0.015
	0.27
	-0.337
	0.011
	0.066

	IFNg
	0.261
	0.052
	0.312
	0.146
	0.283
	0.533
	0.064
	0.641
	0.721
	-0.43
	0.756
	0.907

	MIP-1a
	0.327
	0.014
	0.234
	-0.267
	0.047
	0.211
	-0.069
	0.611
	0.721
	-0.303
	0.023
	0.103

	MIP-1b
	0.215
	0.112
	0.45
	-0.477
	0.0002
	0.0036
	0.106
	0.437
	0.721
	-0.181
	0.181
	0.423

	TNF
	0.167
	0.218
	0.654
	-0.350
	0.008
	0.072
	0.072
	0.596
	0.721
	-0.004
	0.974
	0.987

	Eotaxin
	0.138
	0.309
	0.718
	0.232
	0.085
	0.218
	0.265
	0.048
	0.288
	-0.046
	0.739
	0.907


Supplementary Table 3 legend. Spearman’s Rho, p, and B-H corrected p are shown. 
Abbreviations: ALS Functional Rating Scale-Revised (ALSFRS-R), cerebrospinal fluid; (CSF), B-H, Benjamini-Hockberg; CSF, cerebrospinal fluid; GCSF, granulocyte colony-stimulating factor; IFN, interferon; IL, interleukin; MIP, macrophage inflammatory protein; TNF, tumor necrosis factor.




Supplementary Table 4. CSF cytokines in the two ALS disease progression rate score groups
	Cytokine
	disease progression rate
low
	disease progression rate
medium/high
	p
	B-H p

	IL-1β
	0.03 (0 – 0.6)
	0.05 (0 – 0.8)
	0.194
	0.291

	IL-2
	0 (0 – 0.105)
	0 (0 – 0.5)
	0.037
	0.111

	IL-4
	0.06 (0 – 0.13)
	0.11 (0 – 0.2)
	0.212
	0.293

	IL-5
	1.14 (0 – 2.62)
	2.83 (0.42 – 6.26)
	0.013
	0.072

	IL-6
	0.28 (0 – 0.94)
	1.06 (0.14 – 2.87)
	0.016
	0.072

	IL-7
	0.13 (0 – 1.16)
	0 (0 – 1.49)
	0.957
	0.957

	IL-8
	17.61 (15.7 – 22.56)
	20.79 (18.57 – 26.36)
	0.045
	0.116

	IL-9
	1.76 (1.31 – 2.76)
	2.19 (1.48 – 4.58)
	0.231
	0.297

	IL-10
	1.14 (0.46 – 1.57)
	1.22 (0.48 – 2.26)
	0.407
	0.4884

	IL-12
	0 (0 – 0.11)
	0.19 (0 – 0.5)
	0.082
	0.148

	IL-13
	1.84 (0.92 – 3.65)
	1.99 (1.35 – 3.43)
	0.611
	0.678

	IL-17 
	0.2 (0 – 0.85)
	0.67 (0.02 – 1.31)
	0.067
	0.148

	GCSF
	12.79 (9.75 – 19.13)
	25.69 (15 – 34.97)
	0.001
	0.018

	IFNg
	3.48 (1.34 – 5.27)
	1.96 (1.38 – 3.31)
	0.081
	0.148

	MIP-1a
	0.4 (0.29 – 0.48)
	0.49 (0.37 – 0.68)
	0.025
	0.09

	MIP-1b
	2.84 (2.36 – 4)
	3.42 (2.84 – 4.65)
	0.64
	0.678

	TNF
	1.03 (0 – 1.95)
	1.74 (0.63 – 3.03)
	0.126
	0.206

	Eotaxin
	1.06 (0.68 – 1.38)
	0.73 (0.53 – 0.98)
	0.011
	0.072


Supplementary Table 4 legend. CSF cytokines concentrations are expressed in pg/ml. Median and IQR are shown. 
ALS, amyotrophic lateral sclerosis; B-H, Benjamini-Hockberg; CSF, cerebrospinal fluid; GCSF, granulocyte colony-stimulating factor; IFN, interferon; IL, interleukin; MIP, macrophage inflammatory protein; TNF, tumor necrosis factor.
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SUPPLEMENTARY MATERIAL     Supplementary Table 1.   Association of individual CSF cytokines with the first 6 PCs  

Cytokine  PC1  PC2  PC3  PC4  PC5  PC6  

IL - 1 β  0.489  - 0.333  - 0.128  - 0.060  - 0.237  0.618  

IL - 2  0.416  - 0.481  0.344  - 0243  - 0.103  - 0.054  

IL - 4  0.814  0.042  - 0.147  0.194  0.273  0.062  

IL - 5  0.275  - 0.590  0.439  0.371  - 0.241  - 0.069  

IL - 6  0.615  - 0.211  0.153  0.006  0.145  - 0.519  

IL - 7  0.725  0.099  - 0.167  0.219  0.323  - 0.123  

IL - 8  0.084  0.423  0.516  0.473  - 0.139  - 0.072  

IL - 9  0.832  0.105  - 0.037  0.131  0.194  - 0.184  

IL - 10  0 . 426  0.392  - 0.244  0.527  - 0.176  0.291  

IL - 12  0.193  - 0.515  0.051  0.221  - 0.062  0.364  

IL - 13  0.637  0.055  - 0.287  - 0.278  0.189  0.145  

IL - 17   0.658  - 0.020  - 0.195  - 0.204  - 0.148  - 0.034  

GCSF  0.797  - 0.166  0.260  - 0.238  - 0.025  - 0.007  

IFNg  - 0.148  0.139  0.518  0.267  0.512  0.271  

MIP - 1a  0.295  0.319  0.591  - 0.132  - 0.372  0.053  

MIP - 1b  0.305  0.490  0.251  - 0.511  - 0.224  0.076  

TNF  0.419  0.597  - 0.080  0.046  - 0.280  0.016  

Eotaxin  - 0.025  0.163  0.400  - 0.328  0.607  0.315  

Supplementary Table 1 legend.   Principal component analysis (PCA) results: load of individual  cytokines with the first 6 PCs.    Abbreviations: CSF, cerebrospinal fluid; GCSF, granulocyte colony - stimulating factor; IFN,  interferon; IL, interleukin; MIP, macrophage inflammatory protein; PC , principal component; TNF,  tumor necrosis factor.          

