Supplement for Distinct patterns of gene expression changes in the colon and striatum of young mice overexpressing alpha-synuclein support Parkinson Disease as a multi-system process
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[bookmark: _Toc145341315][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Figure S1: Number of multimapped reads after correction does not correlate with gene expression.
Heatmap of correlation coefficients between the number of multi-mapping reads in the striatum and the top 5 expression principal components before (left) and after (right) removal of sequencing artifacts.
[bookmark: _Toc145341316]Table S1: Genes with BC1 sequence overlap.
	Overlapping Gene(s)
	Orientation
	Query orientation
	Length
	Score
	E-val
	%ID

	Bc1
	Forward
	Forward
	168
	326
	2.30E-89
	100

	Sez6
	Forward
	Forward
	124
	198
	9.90E-51
	91.94

	Wdr75
	Forward
	Forward
	111
	190
	1.70E-48
	93.69

	Kif3a
	Forward
	Forward
	115
	186
	3.30E-47
	91.3

	Hps5
	Forward
	Forward
	106
	185
	5.80E-47
	95.28

	Dennd4a
	Forward
	Forward
	106
	185
	6.50E-47
	93.4

	Gm30624
	Forward
	Forward
	102
	185
	8.30E-47
	95.1

	Gm12873
	Forward
	Forward
	106
	183
	1.70E-46
	94.34

	Lama4
	Forward
	Forward
	99
	181
	1.10E-45
	95.96

	Sash1
	Forward
	Forward
	92
	180
	1.60E-45
	100

	Enox2
	Forward
	Forward
	91
	176
	3.70E-44
	98.9

	5830444B04Rik, Cfap74
	Forward
	Forward
	108
	175
	7.30E-44
	93.52

	Scpep1os
	Forward
	Forward
	90
	174
	1.40E-43
	98.89

	Msh4
	Forward
	Forward
	95
	174
	1.70E-43
	95.79

	Fnbp1
	Forward
	Forward
	97
	172
	4.60E-43
	93.81

	Rpgrip1
	Forward
	Forward
	92
	170
	1.40E-42
	96.74

	Fbxl13, Lrrc17
	Forward
	Forward
	91
	170
	2.20E-42
	97.8

	Ppm1e
	Forward
	Forward
	86
	169
	3.70E-42
	100

	Rbms1
	Forward
	Forward
	91
	169
	5.20E-42
	96.7

	Ctdspl2
	Forward
	Forward
	102
	168
	6.30E-42
	92.16

	Pdgfrl
	Forward
	Forward
	93
	167
	1.40E-41
	94.62

	Shoc1
	Forward
	Forward
	104
	167
	1.50E-41
	90.38

	Otoa
	Forward
	Forward
	85
	165
	8.70E-41
	98.82

	Ears2
	Forward
	Forward
	86
	164
	1.50E-40
	97.67

	Ube2g1
	Forward
	Forward
	111
	161
	9.00E-40
	86.49

	Trim33
	Forward
	Forward
	86
	160
	1.90E-39
	97.67


BLAT alignment of Brain cytoplasmic RNA 1 (Bc1) reveals 25 genes with overlap in the 3' region.
[bookmark: _Toc145341317]Table S2: Sequencing factors entered into PCA
	Source
	Variables

	STAR
	"N_unmapped", "N_multimapping","N_noFeature","N_ambiguous" 

	Picard
	AlignmentSummaryMetrics
"PF_READS", "PF_HQ_ALIGNED_READS",  "PF_INDEL_RATE",  "PF_HQ_ERROR_RATE", "PF_ALIGNED_BASES", "PF_HQ_ALIGNED_BASES", "PF_HQ_ALIGNED_Q20_BASES",  "PF_MISMATCH_RATE", 

	
	rnaseqmetrics
"PF_BASES", "CODING_BASES", "PCT_CODING_BASES",  "UTR_BASES", "PCT_UTR_BASES", "INTRONIC_BASES", "PCT_INTRONIC_BASES", "INTERGENIC_BASES", "PCT_INTERGENIC_BASES", "CORRECT_STRAND_READS", "PCT_CORRECT_STRAND_READS", "INCORRECT_STRAND_READS", "PCT_MRNA_BASES", "PCT_USABLE_BASES", "MEDIAN_CV_COVERAGE", 

	
	DuplicationMetrics
"UNPAIRED_READ_DUPLICATES",  "PERCENT_DUPLICATION")]



[bookmark: _Toc103331094]
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Toc145341318]Table S3: Pre-processing of RNA-seq data
	Subgroup
	Sequencing PCs removed
	N outliers
	Analyses

	Striatum, 1m
	1-3
	1 Thy1-haSyn
	DEGs

	Striatum, 3m
	1-3
	None
	

	Colon, 1m
	1-3, 7
	2 WT
	

	Colon, 3m
	1-5, 7
	1 WT, 2 Thy1-haSyn
	

	Striatum 1&3m
	1-3
	1 Thy1-haSyn
	WGCNA, GSEA (corrected values were scaled to combine striatum and colon)

	Colon 1&3m
	1-5, 7, Thy1-haSyn*time interaction included in model (effect not removed)
	3 WT, 1 Thy1-haSyn
	



[bookmark: _Toc145341319]Table S4: qPCR primers and nCounter probe
	Gstp1 F
	TATGTCACCCTCATCTACACCAACT

	Gstp1 R
	AGCAAGTTGTAATCGGCAAAGGAGA

	Gstp2 F
	CAAATATGGCACCATGATCTACAGA

	Gstp2 R
	GCAGGGTCTCAAAAGGCTTCA

	Fyn F
	CTCTCCGTGTCAGGAGTGCT

	Fyn R
	TCGAGGTTGGTACAAACAGCAAC

	Nmnat1 F
	AATGAGAGCAAGGCGGCGGT

	Nmnat1 R
	CATGCAACCCTCTGACAGCGA

	Slc35b3 F
	GCACAATGCTTCCAACTCGG

	Slc35b3 R
	CGTAAGTCCCAACAGGGTTCTTTG

	Rnf41 F
	CCCCCACCACTTAAAAGGACCTG

	Rnf41 R
	GGCATGCTCACAATGAGGCG

	18s F
	GCAATTATTCCCCATGAACG

	18s R
	GGCCTCACTAAACCATCCAA

	Human SNCA, designed to match 53-475 of Gencode L08850.1 (CDS)[footnoteRef:1] [1:  Rockenstein E, Mallory M, Hashimoto M, et al. Differential neuropathological alterations in transgenic mice expressing alpha-synuclein from the platelet-derived growth factor and Thy-1 promoters. J Neurosci Res. 2002;68:568–78.] 

	TGTGACAGCAGTAGCCCAGAAGACAGTGGAGGGAGCAGGGAGCATTGCAGCAGCCACTGGCTTTGTCAAAAAGGACCAGTTGGGCAAGAATGAAGAAGGA



[bookmark: OLE_LINK55][bookmark: OLE_LINK56]
[bookmark: OLE_LINK18][bookmark: OLE_LINK19][image: A picture containing text, screenshot, font, diagram
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[bookmark: _Toc145341320]Figure S2: Schematic of Respirometry
Outline of respirometry protocol and calculations used for summarized measures. 

[bookmark: _Toc145341321][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Table S5: Samples and wells for respirometry
	Mouse ID
	Genotype
	Age
	Wells included for each interval (Int)

	
	
	
	Int 1
	Int 2
	Int 3
	Int 4

	[bookmark: OLE_LINK7][bookmark: OLE_LINK8]RBM102Ra
	Thy1-haSyn
	1-4m
	3
	3
	3
	2

	[bookmark: _Hlk134027882]RBM103R
	Thy1-haSyn
	1-4m
	5
	5
	5
	5

	RBM107Rb
	Thy1-haSyn
	1-4m
	4
	4
	4
	4

	RBM102Ba
	WT
	1-4m
	5
	5
	5
	5

	RBM103L
	WT
	1-4m
	3
	3
	3
	3

	RBM106B
	WT
	1-4m
	2
	2
	2
	2

	1216-a1
	Thy1-haSyn
	10-12m
	2
	2
	2
	2

	RBM92R
	Thy1-haSyn
	10-12m
	6
	6
	6
	6

	RBM92B
	Thy1-haSyn
	10-12m
	5
	5
	5
	5

	1216-w1a
	WT
	10-12m
	3
	4
	4
	4

	1216-w3a
	WT
	10-12m
	5
	5
	5
	5

	1216-w4
	WT
	10-12m
	4
	4
	4
	4

	RBM92La
	WT
	10-12m
	2
	2
	2
	1


[bookmark: OLE_LINK16][bookmark: OLE_LINK17]a. one well in this sample used an imputed crypt count for normalization. 
b. one outlying well removes pre-normalization
Interval number corresponds to numbered segments of the schematic in Figure S2
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[bookmark: _Toc145341322]Figure S3: qPCR validation of selected genes. 
Asterisk indicates one-sided alpha <0.05. Expression is normalized to 18s ribosomal RNA.
[bookmark: _Toc145341323]Table S6: Comparison of RNA sequencing and qPCR results. 
[image: ]
Values are log fold change and one-sided p values for t-tests.
[image: ]
[bookmark: _Toc145341324]Figure S4: Human SNCA transgene is expressed in the colon of Thy1-haSyn mice
Human SNCA (left) and murine Snca (right) RNA were quantified with custom nCounter probes.
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[bookmark: _Toc145341325]Figure S5: Rank rank hypergeometric overlap (RRHO) heatmaps with adjusted p values (Benjamini-Yekutieli).


Supplement 1
For each plot, hotspots represent concordant (top right and bottom left quadrants) and divergent (top left and bottom right quadrants) differential gene expression (Thy1-haSyn vs WT) between colon and striatum at one month (A) and three months (B), and between one month and three months in colon (C) and striatum (D).
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[bookmark: _Toc145341326]Figure S6: WGCNA network construction for colon (A) and striatum (B). 
Plots show clustering of genes (top), modules (middle) and samples (bottom)
[image: ]
[bookmark: _Toc145341327]Figure S7: WGCNA eigengene networks and module-trait correlations.
A and B show correlations between module eigengenes for colon (A) and striatum (B). C and D show correlations between module eigengenes and haSyn-OE vs WT and 3 months vs 1 month for colon (C) and striatum (D). Red/blue indicate high/low adjacency (A,B) or correlation (C,D). Correlations are Pearson's correlations and p values are adjusted (Benjamini-Hochberg)

[bookmark: _Toc145341328]Table S7: Univariate predictors of Thy1-haSyn status
	
	
	Predictors
	Estimates
	p
	p.adj

	Striatum
	1m & 3m
	Neuron (black)*
	1.68
	0.0248
	0.0331

	
	
	Snca (cyan)
	1.45
	0.0018
	0.0035

	
	
	Pon2 (magenta)
	-1.02
	0.0426
	0.0426

	
	
	UPR (red)*
	-2.05
	0.0005
	0.0019

	Colon
	1m & 3m
	Mito-QC (violet)*
	1.60
	0.0388
	0.0416

	
	
	Metabolism (blue)*
	2.10
	0.0014
	0.0064

	
	
	Immune (brown)*
	2.46
	0.0416
	0.0416

	
	
	Proteolysis (darkmagenta)
	1.36
	0.0049
	0.0111

	
	
	ENS (yellow)*
	-1.63
	0.0347
	0.0416

	
	
	ENS-precursors (green)*
	-1.48
	0.0192
	0.0346

	
	
	Proliferation (cyan)
	-1.43
	0.0029
	0.0087

	
	
	TOR-signaling (darkgreen)
	-1.05
	0.0354
	0.0416

	
	
	Cell-organization (darkgrey)*
	-1.93
	0.0011
	0.0064

	
	1m
	Mito-QC (violet)
	1.60
	0.0359
	0.0401

	
	
	Metabolism (blue)
	2.10
	0.0003
	0.0010

	
	
	Immune (brown)
	2.46
	0.0364
	0.0401

	
	
	Endocytosis (lightcyan)
	-1.30
	0.0233
	0.0366

	
	
	Mito-stress (sienna3)
	1.43
	0.0403
	0.0403

	
	
	Proteolysis (darkmagenta)
	1.80
	0.0001
	0.0003

	
	
	ENS (yellow)
	-1.63
	0.0317
	0.0401

	
	
	ENS-precursors (green)
	-1.48
	0.0142
	0.0260

	
	
	Proliferation (cyan)
	-1.82
	0.0000
	0.0001

	
	
	TOR-signaling (darkgreen)
	-1.60
	0.0009
	0.0020

	
	
	Cell-organization (darkgrey)
	-1.93
	0.0004
	0.0010

	
	3m
	Lysosome (greenyellow)
	-2.68
	0.0048
	0.0096

	
	
	[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Intracellular-transport (pink)
	2.65
	0.0349
	0.0349


* indicates age-associated modules. Adjusted p-values used Benjamini-Hochberg within tissue and time point


[bookmark: _Toc145341329][bookmark: tab:mvreg-tab]Table S8: Multivariate regression analysis of WGCNA modules
	Tissue
	Group (model statistics)
	Predictors
	Estimates
	CI
	p

	Striatum
	
All (n=19)
F = 21, p = 8.7e-06
R2/R2 adjusted = 0.857 / 0.816
	(Intercept)
	-0.62
	0.43, 0.80
	<0.001

	
	
	Snca
	1
	0.29, 1.72
	0.009

	
	
	Pon2
	0.47
	-0.28, 1.21
	0.202

	
	
	UPR
	-1.79
	-2.42, -1.16
	<0.001

	
	
	age
	-0.17
	-0.45, 0.11
	0.222

	Colon
	All (n=32)
F = 2.7, p = 0.028
R2/R2 adjusted = 0.488 / 0.309
	(Intercept)
	0.84
	0.34, 1.34
	0.002

	
	
	Mito-QC
	0.95
	-0.67, 2.56
	0.238

	
	
	Immune
	1.41
	-1.58, 4.41
	0.34

	
	
	Proteolysis
	1.06
	-0.38, 2.51
	0.142

	
	
	ENS-precursors
	0.04
	-1.83, 1.91
	0.964

	
	
	age
	0.56
	-0.37, 1.48
	0.226

	
	
	Mito-QC*age
	-3.36
	-5.69, -1.03
	0.007

	
	
	Immune*age
	-3.59
	-7.92, 0.75
	0.1

	
	
	ENS-precursors*age
	3.1
	-1.20, 7.40
	0.149

	
	One month (n=16)
F = 12, p = 0.00085
R2/R2 adjusted =0.886 / 0.809
	(Intercept)
	0.36
	-0.08, 0.80
	0.095

	
	
	Mito-QC
	1.77
	0.23, 3.31
	0.028

	
	
	Metabolism
	1.2
	-0.51, 2.90
	0.146

	
	
	Immune
	-4.1
	-8.66, 0.46
	0.073

	
	
	Mito-stress
	3.93
	0.47, 7.40
	0.03

	
	
	Proteolysis
	1.07
	0.17, 1.98
	0.025

	
	
	TOR-signaling
	1.33
	-0.57, 3.24
	0.148

	
	Three months (n=16)
F = 5.9, p = 0.015
R2/R2 adjusted =0.477 / 0.396
	(Intercept)
	0.55
	0.28, 0.83
	0.001

	
	
	Lysosome
	-2.18
	-4.31, -0.05
	0.046

	
	
	Intracellular-transport 
	1.09
	-1.55, 3.74
	0.387


Modules from Table S3 were included in a multiple regression model. Two modules (Cell-organization, Proliferation) colinear with other modules (Metabolism, Proteolysis, r < -0.85) were excluded. The table shows the final models yielded by backwards stepwise regression based on AIC. CI, confidence interval




[bookmark: _Toc145341330]Table S9: Univariate predictors of Thy1-haSyn status (matched samples)
	
	
	Predictors
	Estimates
	p
	p.adj 

	Striatum
	1m & 3m
	royalblue
	1.28
	0.0198
	0.0264

	
	
	Snca
	1.32
	0.0144
	0.0264

	
	
	darkorange
	-1.11
	0.0495
	0.0495

	
	
	UPR
	-1.69
	0.0002
	0.0010

	Colon
	1m & 3m
	Metabolism*
	2.30
	0.0406
	0.0406

	
	
	ENS*
	-2.52
	0.0235
	0.0406

	
	1m
	Metabolism
	2.30
	0.0304
	0.0304

	
	
	Proteolysis
	1.70
	0.0042
	0.0085

	
	
	ENS
	-2.52
	0.0102
	0.0136

	
	
	Proliferation
	-1.95
	0.0013
	0.0052

	
	3m
	Lysosome
	-2.68
	0.0048
	0.0096

	
	
	Intracellular-transport 
	2.65
	0.0349
	0.0349


* indicates age-associated modules. Adjusted p-values used Benjamini-Hochberg within tissue and time point
[bookmark: _Toc145341331]Table S10: Multivariate predictors of Thy1-haSyn status (matched samples)
	Parameter
	Coefficient
	CI_low
	CI_high
	t
	df_error
	p
	Std_Coefficient

	Striatum

	(Intercept)
	0.53
	0.39
	0.68
	7.97
	13
	2.3E-06
	7.9E-18

	Snca
	0.86
	0.18
	1.53
	2.74
	13
	1.7E-02
	3.9E-01

	UPR
	-1.43
	-2.08
	-0.78
	-4.76
	13
	3.8E-04
	-6.7E-01

	R2/R2 (adj.) 0.77/0.73

	Colon 1m

	(Intercept)
	0.50
	0.26
	0.74
	5.43
	5
	2.9E-03
	0.0E+00

	Proteolysis
	1.70
	0.82
	2.59
	4.96
	5
	4.2E-03
	9.1E-01

	R2/R2 (adj.) 0.83/0.80

	Colon 3m

	(Intercept)
	0.50
	0.27
	0.73
	4.72
	13
	4.0E-04
	2.0E-16

	purple
	-0.55
	-2.41
	1.30
	-0.64
	13
	5.3E-01
	-1.6E-01

	Lysosome
	-3.05
	-5.22
	-0.89
	-3.05
	13
	9.3E-03
	-7.6E-01

	R2/R2 (adj.) 0.46/0.38





[image: ]
[bookmark: _Toc145341332]Figure S8: WGCNA Consensus network. 
A,D: Eigengene networks. B: Mean preservation of adjacency for each of the eigengenes to all other eigengenes. C: Preservation heatmap (darker red indicates better preservation between tissues for that module). E: Correlations between module eigengenes and haSyn-OE vs WT and 3 months vs 1 month for colon and striatum. The consensus network was constructed using the same parameters as the individual networks
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[bookmark: _Toc145341333]Figure S9: Cytoscape network of the consensus midnightblue module. 
Annotations were generated by the ClueGO Plugin.Edge weights are from the WGCNA adjacency matrix and are proportional to line thickness.
[image: ]

[bookmark: _Toc145341334]Figure S10: Preservation of colon modules in consensus network. 
Row and columns are consensus and tissue-specific modules. Numbers indicate genes in the intersection of row and column modules. Color corresponds to -log10(p) for overlap (Fisher's exact test).


[image: ]
[bookmark: _Toc145341335][bookmark: OLE_LINK79][bookmark: OLE_LINK80]Figure S11: Preservation of striatum modules in consensus network. 
Row and columns are consensus and tissue-specific modules. Numbers indicate genes in the intersection of row and column modules. Color corresponds to -log10(p) for overlap (Fisher's exact test).


[bookmark: _Toc145341336]Table S11: PD risk variants
	Module
	Symbol
	MM
	GWAS

	Gut-mito-QC
	Slc44a4
	0.65
	PD or fam hx PD [1]

	
	Scarb2
	0.64
	PD or fam hx PD [1]

	Gut-metabolism
	Rps6kl1
	0.74
	PD or fam hx PD [1]

	Gut-mito-stress
	[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Lamtor21m
	0.79
	PD [2,3]

	Gut-proteolysis
	Fyn1m
	0.64
	PD [4]

	
	[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Elovl7
	0.62
	PD [2], PD or fam hx PD [1]

	Gut-ENS
	Pam
	0.72
	PD [5], PD or fam hx PD [1]

	Gut-ENS-precursors
	Agap1
	0.8
	PD [5]

	
	Kpna1
	0.67
	PD or fam hx PD [1]

	
	Gfpt2
	0.66
	PD [6]

	
	Inpp5f
	0.6
	PD [5,7], PD or fam hx PD [1]

	Gut-proliferation
	[bookmark: OLE_LINK25][bookmark: OLE_LINK26]Qser11m
	0.69
	PD (age of onset) [8]

	
	Rabep2
	0.61
	PD or fam hx PD [1]

	Gut-intracellular-transport
	Cntn1
	0.68
	PD [9]

	Brain-neuron
	Lcorl1m
	0.73
	PD or fam hx PD [1]

	
	Dnm1l
	0.71
	PD or fam hx PD [1]

	
	Trps1
	0.68
	PD (familial, age at onset) [10]

	
	Sema4a
	0.62
	PD or fam hx PD [1]

	Brain-Snca
	Snca1m,3m
	0.66
	PD [3–7,11–22], PD (age of onset) [17], PD (GBA) [23], PD or fam hx PD [1]

	Brain-UPR
	Slc2a13
	0.67
	PD [2,14,16,22]


[bookmark: OLE_LINK9][bookmark: OLE_LINK10]MM, module membership (correlation with module eigengene); fam hx, family history. 1m, 3m: p < 0.05 in Thy1-haSyn vs. WT at 1 month or 3 months of age (Benjamini-Hochberg adjusted p values across all SNPs).

[bookmark: _Toc145341337]Table S12: IBD risk variants 
	Module (tissue)
	Symbol
	MM
	GWAS

	[bookmark: _Hlk134981256]Gut-mito-QC
	Slc43a3
	0.86
	CD [24]

	
	Capzb
	0.85
	CD [25]

	
	Rpl3
	0.79
	IBD [26]

	
	Gatd3a
	0.78
	CD [26–29], IBD [26,29–32], UC [26,29,33]

	
	Tmem258
	0.73
	CD [26,27], IBD [31]

	
	Sec11c
	0.72
	CD [26]

	
	Commd7
	0.69
	IBD [26,31], UC [26]

	
	Brd2
	0.68
	CD [34], IBD [34], UC [34]

	
	Fads2
	0.67
	CD [29], IBD [26,30]

	
	Fgfr1op
	0.65
	CD [28,35], IBD [31]

	
	Gipc2
	0.64
	CD [26,30]

	
	Tm9sf4
	0.63
	IBD [29,30]

	
	Notch21m
	0.63
	CD [30]

	
	Zfp36l1
	0.62
	CD [26,27], IBD [26,30]

	Gut-metabolism
	Ppp5c
	0.64
	CD [26,29,30], IBD [26,31]

	[bookmark: _Hlk134981432]Gut-mito-stress
	Ccdc85b
	0.83
	IBD [30]

	
	Ltbr
	0.81
	CD [26,29], IBD [29,31]

	
	Pdlim4
	0.67
	IBD [32]

	
	Uqcr10
	0.62
	IBD [31]

	Gut-lysosome
	Fap
	0.67
	IBD [30,31], UC [26]

	
	Tlr4
	0.63
	IBD [31]

	Gut-proteolysis
	Cdkal11m
	0.7
	CD [26–29], IBD [26,29–31], UC [26]

	
	Rela
	0.61
	IBD [26]

	[bookmark: _Hlk134981484]Gut-ENS
	Pla2g4a
	0.79
	CD [26], IBD [26]

	
	Hif3a
	0.67
	CD [26,29,30], IBD [26,31]

	
	Cpxm2
	0.6
	UC [36]

	Gut-ENS-precursors
	Fam118a1m
	0.71
	IBD [31]

	
	Dnmt3b
	0.63
	IBD [26,30,31], UC [26]

	
	Traf3ip2
	0.61
	IBD [26]

	Gut-Proliferation
	Npepps1m
	0.67
	IBD [31]

	
	Cul1
	0.65
	CD [29], IBD [29]

	Gut-cell-organization
	BC029722
	0.68
	UC [26,30]

	Brain-Neuron

	Slc25a28
	0.73
	Pediatric autoimmune diseases [37]

	
	Cln3
	0.77
	CD [27]

	Brain-Pon2
	Crtc31m
	0.83
	CD [26], IBD [26,29,30], UC [29]

	
	Lurap1l
	0.69
	Pediatric autoimmune diseases [37]

	Brain-UPR
	Slc2a13
	0.67
	CD [26], IBD [26], UC [26]

	
	Zfp831
	0.64
	CD [26,29], IBD [26,29–31], UC [26]


C, colon; S, striatum; MM, module membership (correlation with module eigengene); IBD, inflammatory bowel disease; CD, Crohn’s Disease; UC, ulcerative colitis. 1m, 3m: p < 0.05 in Thy1-haSyn vs. WT at 1 month or 3 months of age (Benjamini-Hochberg adjusted p values across all SNPs).

[bookmark: _Toc145341338]Table S13: Respirometry
	Measure
	term
	All
	Young (1-4 months)
	Adult (10-12 months)

	
	
	Estimate
	p
	Estimate
	p
	Estimate
	p

	Basal respiration
	(Intercept)
	0.4311
	0.0004
	0.4311
	0.0073
	0.5357
	0.0006

	
	GTWT
	-0.0416
	0.7130
	-0.0416
	0.7480
	-0.1958
	0.0899

	
	AgeGrp10-12m
	0.1046
	0.3649
	
	
	
	

	
	GT*Age Group
	-0.1542
	0.3313
	
	
	
	

	Maximal respiration
	(Intercept)
	0.7566
	0.0007
	0.7566
	0.0115
	0.7460
	0.0023

	
	GTWT
	-0.0859
	0.6956
	-0.0859
	0.7406
	-0.3258
	0.1194

	
	AgeGrp10-12m
	-0.0106
	0.9614
	
	
	
	

	
	GT*Age Group
	-0.2399
	0.4310
	
	
	
	

	Spare capacity
	(Intercept)
	0.3240
	0.0081
	0.3240
	0.0597
	0.2103
	0.0224

	
	GTWT
	-0.0427
	0.7596
	-0.0427
	0.8199
	-0.1301
	0.1875

	
	AgeGrp10-12m
	-0.1137
	0.4232
	
	
	
	

	
	GT*Age Group
	-0.0874
	0.6488
	
	
	
	

	ATP-linked respiration
	(Intercept)
	0.2122
	0.0003
	0.2122
	0.0051
	0.2770
	0.0008

	
	GTWT
	-0.0141
	0.7992
	-0.0141
	0.8069
	-0.1059
	0.0883

	
	AgeGrp10-12m
	0.0648
	0.2584
	
	
	
	

	
	GT*Age Group
	-0.0919
	0.2433
	
	
	
	

	Proton-leak-linked respiration
	(Intercept)
	0.2142
	0.0028
	0.2142
	0.0269
	0.2587
	0.0017

	
	GTWT
	-0.0229
	0.7652
	-0.0229
	0.8094
	-0.0906
	0.1687

	
	AgeGrp10-12m
	0.0445
	0.5640
	
	
	
	

	
	GT*Age Group
	-0.0678
	0.5220
	
	
	
	

	Non-mitochondrial respiration
	(Intercept)
	0.2769
	0.0000
	0.2769
	0.0051
	0.0834
	0.0000

	
	GTWT
	-0.0374
	0.4467
	-0.0374
	0.6224
	-0.0171
	0.0282

	
	AgeGrp10-12m
	-0.1935
	0.0026
	
	
	
	

	
	GT*Age Group
	0.0203
	0.7597
	
	
	
	

	General Additive Models
	Genotype
	-0.092
	0.00295
	
	
	
	

	
	Age
	-0.181
	1.62e-08
	
	
	
	

	
	Genotype*Age
	-0.048
	0.249
	
	
	
	

	
	time
	7.2
	<2e-16 
	
	
	
	

	
	time*Genotype
	
	0.013*
	
	
	
	


*Based on Likelihood ratio test of reduced GAM vs GAM with time by genotype. 
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[bookmark: _Toc145341339]Figure S12: Extracellular acidification rate. 




[bookmark: _Toc145341340]Table S14: Colon univariate predictors of Brain-UPR module (matched samples)
	Colon Module
	Estimate
	P-value
	Adjusted p-value

	saddlebrown
	0.82
	0.043
	0.043

	black
	0.36
	0.024
	0.043

	royalblue
	0.33
	0.032
	0.043

	skyblue
	0.74
	0.004
	0.015






[bookmark: _Toc145341341]Table S15: Comparison with Gries et al.
	gene
	Gries
	Current Study
	Matched Identifier
	ENSG

	
	
	1m
	3m
	
	

	
	FC
	p
	logFC
	p
	p-adj
	logFC
	p
	p-adj
	
	

	Fabp5
	-7.50
	0.010
	-0.15
	0.319
	0.649
	0.10
	0.337
	0.675
	Q07076
	ENSMUSG00000027533

	Psme2
	-1.52
	0.016
	0.33
	0.010
	
	0.07
	0.487
	
	O08599;Z4YL99;REV__P45377
	ENSMUSG00000079197

	Fkbp2
	-1.30
	0.036
	0.31
	0.016
	0.146
	-0.05
	0.650
	0.879
	P46096;D3Z7R4
	ENSMUSG00000056629

	Rala
	-5.13
	0.032
	0.08
	0.427
	
	0.07
	0.346
	
	P63328;P48455
	ENSMUSG00000008859

	Gsr
	-1.80
	0.042
	0.14
	0.260
	0.559
	-0.02
	0.834
	0.913
	P48036
	ENSMUSG00000031584

	Sptan1
	-1.28
	0.030
	0.28
	0.067
	
	0.02
	0.863
	
	A3KGU7;P16546;A3KGU9;A3KGU4;P08032
	ENSMUSG00000057738

	Tsnax
	-2.41
	0.026
	-0.05
	0.732
	0.905
	0.18
	0.068
	0.383
	Q9QZE7
	ENSMUSG00000056820

	Naca
	-3.71
	0.044
	0.29
	0.037
	0.249
	-0.06
	0.520
	0.787
	Q60817;P70670
	ENSMUSG00000061315

	Ppib
	-9.93
	0.039
	0.36
	0.004
	0.086
	-0.33
	0.055
	0.383
	P26040
	ENSMUSG00000032383

	Fth1
	-3.31
	0.017
	0.08
	0.539
	0.778
	-0.10
	0.238
	0.617
	P10639
	ENSMUSG00000024661

	Rab2a
	-2.11
	0.003
	0.06
	0.577
	
	0.11
	0.127
	
	P58389;A2AWE9;A2AWF0;B7ZDE0;D6RFC2;F6Z6I0
	ENSMUSG00000047187

	Prkar1a
	-2.91
	0.047
	0.01
	0.962
	0.988
	-0.02
	0.808
	0.902
	Q9DBC7;D3Z068;D3Z0V6;P12849;D3YTM5;D3Z4L4;A2AI69
	ENSMUSG00000020612

	Calu
	2.07
	0.042
	-0.02
	0.907
	0.957
	0.04
	0.710
	0.895
	O54724;Q8CB77
	ENSMUSG00000029767

	Hspd1
	-4.75
	0.016
	0.06
	0.687
	
	0.13
	0.301
	
	P63321
	ENSMUSG00000025980

	S100a10
	2.90
	0.031
	0.41
	0.011
	0.141
	-0.06
	0.549
	0.816
	P08228
	ENSMUSG00000041959

	Rplp2
	-5.79
	0.039
	0.21
	0.092
	0.349
	-0.15
	0.126
	0.442
	Q00915
	ENSMUSG00000025508

	Pfdn2
	-3.55
	0.023
	-0.02
	0.882
	0.951
	-0.11
	0.303
	0.675
	O89023
	ENSMUSG00000006412

	Calb2
	-2.04
	0.047
	0.20
	0.076
	0.311
	-0.06
	0.568
	0.822
	Q08331
	ENSMUSG00000003657

	Stxbp1
	-2.14
	0.037
	-0.05
	0.729
	0.905
	-0.04
	0.735
	0.895
	O08807;B1AZS9
	ENSMUSG00000026797

	Ppp3cc
	-16.55
	0.000
	
	
	
	-0.02
	0.844
	0.915
	P67871;G3UZA4;G3UXG7;G3UZJ5;G3UZX4;G3UWU5
	ENSMUSG00000022092

	Cs
	-1.58
	0.045
	0.18
	0.146
	0.395
	-0.04
	0.593
	0.831
	Q9CZU6
	ENSMUSG00000005683

	Rpl17
	-7.69
	0.017
	0.25
	0.140
	0.392
	-0.04
	0.660
	0.883
	Q6ZWZ7;Q9CPR4;B2RY53
	ENSMUSG00000062328

	Psma6
	-6.28
	0.012
	0.30
	0.018
	
	0.03
	0.804
	
	Q9QUM9;E0CXB1;E0CYT2
	ENSMUSG00000021024

	Snrpd1
	-6.07
	0.013
	0.24
	0.042
	
	0.12
	0.179
	
	P62774
	ENSMUSG00000002477

	Atox1
	-7.97
	0.018
	0.18
	0.173
	0.447
	-0.21
	0.017
	0.286
	O35639
	ENSMUSG00000018585

	H1f0
	-8.68
	0.023
	-0.15
	0.327
	0.654
	-0.12
	0.211
	0.592
	P11352
	ENSMUSG00000096210

	Tpp1
	-2.98
	0.047
	-0.10
	0.539
	0.778
	0.07
	0.474
	0.757
	P08207
	ENSMUSG00000030894

	S100a1
	-4.03
	0.042
	0.09
	0.576
	0.820
	-0.07
	0.365
	0.684
	Q91V77;P56565;D3YUT6
	ENSMUSG00000044080

	Mapre2
	-10.67
	0.016
	-0.07
	0.620
	0.822
	0.02
	0.784
	0.895
	D3YYM6;Q91V55;P97461
	ENSMUSG00000024277

	Twf1
	-17.48
	0.016
	-0.22
	0.118
	0.377
	0.19
	0.039
	0.374
	Q91YR1;D3Z2H0
	ENSMUSG00000022451

	Hnrnpd
	-1.94
	0.030
	0.11
	0.458
	0.715
	-0.16
	0.131
	0.442
	F8VQA4;P97467;E9Q704;F6T0D3;F6TGI4;F7D4K4
	ENSMUSG00000000568

	Acot13
	-4.88
	0.001
	0.03
	0.780
	0.916
	-0.03
	0.750
	0.895
	Q9CQR4
	ENSMUSG00000006717

	Tufm
	-2.09
	0.022
	0.24
	0.264
	
	0.01
	0.950
	
	D3YYK8;E9Q6X0;Q8R001;Q3TG90
	ENSMUSG00000073838

	Oat
	-11.35
	0.014
	-0.07
	0.615
	0.822
	0.20
	0.060
	0.383
	P34022;H7BX22
	ENSMUSG00000030934

	Dctn2
	-6.00
	0.009
	-0.20
	0.127
	0.390
	-0.16
	0.065
	0.383
	Q99KJ8
	ENSMUSG00000025410

	Erap1
	-2.48
	0.027
	-0.10
	0.437
	0.712
	0.07
	0.400
	0.707
	Q9EQH2
	ENSMUSG00000021583

	Dst
	-1.75
	0.049
	-0.23
	0.074
	0.311
	-0.03
	0.738
	0.895
	F6ZV59;G5E8G0;G3X9W0;Q60668;E9Q5B6;F6SHF3;Q9D3U4
	ENSMUSG00000026131

	Capg
	-4.72
	0.050
	0.12
	0.521
	0.778
	-0.16
	0.242
	0.617
	Q99LB4;P24452;D3YTL5;D3YU77;D3YZN3;D3Z014;D3Z4K5
	ENSMUSG00000056737

	Tac1
	-3.46
	0.020
	0.12
	0.532
	0.778
	-0.12
	0.409
	0.713
	A0A0A0MQA8;P41539
	ENSMUSG00000061762

	Cygb
	-16.23
	0.014
	-0.26
	0.062
	0.306
	0.08
	0.462
	0.756
	Q9CX80
	ENSMUSG00000020810

	Csnk2b
	-4.02
	0.014
	-0.19
	0.234
	0.543
	0.06
	0.508
	0.787
	P68040
	ENSMUSG00000024387

	Fscn1
	-3.10
	0.025
	0.06
	0.746
	
	0.18
	0.052
	
	Q61553;F7BDR1;D3Z1X1;D3YWW3
	ENSMUSG00000029581

	Rpsa
	-3.67
	0.008
	0.01
	0.939
	0.973
	-0.18
	0.073
	0.383
	P17426;F6TPX8;F6VSP9;E9PWD0
	ENSMUSG00000032518

	Vamp2
	2.11
	0.033
	-0.15
	0.259
	
	-0.11
	0.204
	
	B1B1A8;Q6PDN3
	ENSMUSG00000020894

	Pea15a
	-1.93
	0.020
	-0.01
	0.930
	0.972
	-0.23
	0.076
	0.383
	Q62048;D3Z375
	ENSMUSG00000013698

	Syt1
	-4.32
	0.022
	0.00
	0.988
	0.993
	-0.05
	0.680
	0.885
	P46460;G3UX86;G3UX98
	ENSMUSG00000035864

	Psma5
	-5.22
	0.049
	0.12
	0.321
	
	0.20
	0.045
	
	Q9Z2U1;D3YX79
	ENSMUSG00000068749

	Nefl
	-1.83
	0.029
	-0.19
	0.141
	0.392
	-0.04
	0.749
	0.895
	P09528
	ENSMUSG00000022055

	Anxa3
	-6.84
	0.013
	-0.03
	0.823
	0.930
	-0.10
	0.319
	0.675
	O35887;G3V004;G3UWV3;G3UXA8;G3UWR0;G3UXA3;G3UY49;G3UYI3
	ENSMUSG00000029484

	Rps5
	-7.25
	0.013
	0.16
	0.228
	0.543
	-0.10
	0.190
	0.559
	D3Z4B2;Q9CWZ7
	ENSMUSG00000012848

	Sod1
	-4.09
	0.035
	0.09
	0.359
	0.683
	-0.13
	0.106
	0.434
	P08551
	ENSMUSG00000022982

	Gpx1
	-9.37
	0.017
	0.00
	0.980
	0.993
	-0.15
	0.083
	0.383
	P14115
	ENSMUSG00000063856

	Pafah1b3
	-21.43
	0.014
	-0.10
	0.429
	0.708
	0.00
	0.963
	0.971
	Q61205;D3Z7E6;D3Z2X5;Q8CA83
	ENSMUSG00000005447

	Rpl9
	-4.00
	0.001
	0.19
	0.216
	0.535
	-0.09
	0.318
	0.675
	P53994;Q3TEG7;P59279;G3UXQ7;G3V022
	ENSMUSG00000047215

	Rack1
	-2.62
	0.019
	0.20
	0.137
	0.392
	-0.01
	0.882
	0.923
	P70168
	ENSMUSG00000020372

	Eef1b2
	-4.41
	0.046
	0.10
	0.444
	0.713
	-0.04
	0.643
	0.879
	A0A087WS46;O70251;M0QWK5;M0QWH8;G3UX43;G3UZ47
	ENSMUSG00000025967

	Ap2m1
	-2.01
	0.003
	-0.05
	0.695
	0.890
	-0.10
	0.303
	0.675
	Q3TWV4;P84091
	ENSMUSG00000022841

	Rpl12
	-15.09
	0.016
	0.25
	0.073
	0.311
	-0.12
	0.157
	0.502
	P40336
	ENSMUSG00000038900

	Etfb
	-4.60
	0.019
	0.11
	0.407
	0.702
	-0.05
	0.465
	0.756
	Q9DCW4
	ENSMUSG00000004610

	Clic1
	-5.27
	0.012
	0.23
	0.087
	0.342
	-0.23
	0.009
	0.198
	Q9Z1Q5
	ENSMUSG00000007041

	Rpl27
	-7.60
	0.018
	0.30
	0.018
	0.146
	-0.16
	0.081
	0.383
	P61458
	ENSMUSG00000063316

	Lypla2
	3.74
	0.000
	0.31
	0.041
	0.260
	-0.08
	0.393
	0.706
	Q9WTL7
	ENSMUSG00000028670

	Rps9
	-7.27
	0.011
	0.25
	0.045
	0.266
	-0.13
	0.121
	0.442
	Q6ZWN5;F7CJS8;D3YWH9;Q9CXW7;D3Z673
	ENSMUSG00000006333

	Lgals3
	-15.74
	0.015
	0.32
	0.049
	0.266
	-0.14
	0.194
	0.559
	Q8C253;P16110
	ENSMUSG00000050335

	Ptpa
	-4.07
	0.005
	-0.08
	0.604
	0.820
	-0.22
	0.083
	0.383
	B0QZN5;P63044
	ENSMUSG00000039515

	Ptpa
	-2.92
	0.020
	-0.08
	0.604
	0.820
	-0.22
	0.083
	0.383
	P59999;E9PWA7
	ENSMUSG00000039515

	Ppp2r2a
	-2.24
	0.022
	-0.11
	0.398
	0.702
	-0.02
	0.723
	0.895
	Q6P1F6;Q6ZWR4;G3UZP6;G3UXS9;Q8BG02
	ENSMUSG00000022052

	Ahcy
	-1.38
	0.041
	0.22
	0.075
	
	0.02
	0.865
	
	P50518;Q9D593
	ENSMUSG00000027597

	Synm
	4.89
	0.012
	-0.06
	0.742
	
	-0.27
	0.034
	
	Q70IV5
	ENSMUSG00000030554

	Tns1
	-3.14
	0.036
	0.19
	0.254
	0.558
	-0.24
	0.031
	0.326
	A0A087WRU0;A0A087WQ94;A0A087WQM0;A0A087WQS0;E9Q0S6;Q9DBT6;A0A087WR29;A0A087WP40;Q8CGB6
	ENSMUSG00000055322

	Atp6v1g1
	-10.26
	0.016
	0.03
	0.872
	0.951
	-0.02
	0.868
	0.918
	Q9CR51
	ENSMUSG00000039105

	Scrn1
	-3.43
	0.035
	0.04
	0.770
	0.915
	-0.13
	0.280
	0.671
	Q9CZC8;D3YXW0
	ENSMUSG00000019124

	Scgn
	-3.51
	0.028
	-0.45
	0.003
	0.086
	-0.15
	0.339
	0.675
	Q91WD9
	ENSMUSG00000021337

	Kpnb1
	-3.25
	0.022
	-0.20
	0.110
	0.377
	-0.08
	0.340
	0.675
	P80316;E0CZA1
	ENSMUSG00000001440

	Endod1
	-9.89
	0.017
	-0.40
	0.002
	0.086
	0.02
	0.827
	0.913
	Q8C522
	ENSMUSG00000037419

	Ak1
	-2.23
	0.007
	-0.13
	0.419
	0.702
	-0.11
	0.255
	0.624
	Q9R0Y5;Z4YN97
	ENSMUSG00000026817

	Qdpr
	-2.30
	0.035
	-0.11
	0.413
	0.702
	-0.01
	0.922
	0.947
	Q8BVI4;D3YWR7;D3Z1A1;D3Z099
	ENSMUSG00000015806

	Rpl13a
	-1.54
	0.013
	-0.07
	0.590
	0.820
	0.06
	0.467
	0.756
	E9Q7H5;B2RXM2;J3QNY1;A2AL13
	ENSMUSG00000074129

	Crip2
	-2.16
	0.041
	-0.10
	0.403
	0.702
	-0.16
	0.122
	0.442
	Q9DCT8
	ENSMUSG00000006356

	Psma4
	-6.59
	0.015
	-0.05
	0.761
	0.913
	-0.03
	0.771
	0.895
	Q9R1P0;E9PW69;E9Q0X0
	ENSMUSG00000032301

	Anxa5
	-4.24
	0.008
	-0.21
	0.155
	0.410
	-0.02
	0.855
	0.918
	P50247;A2ALT5
	ENSMUSG00000027712

	Cct5
	-2.03
	0.034
	-0.13
	0.296
	0.613
	-0.02
	0.870
	0.918
	P80318;E9Q133;Q3U0I3;F6Q609;F6ZVG8
	ENSMUSG00000022234

	Prdx2
	-1.44
	0.029
	-0.11
	0.588
	0.820
	0.12
	0.553
	0.816
	Q61171;D3Z4A4
	ENSMUSG00000005161

	Napg
	-8.61
	0.016
	-0.03
	0.817
	0.930
	-0.04
	0.696
	0.890
	E9Q5A0;P19253;S4R281;REV__A2A8E7;REV__P52825
	ENSMUSG00000024581

	Mylk
	2.00
	0.014
	0.07
	0.690
	0.890
	-0.42
	0.008
	0.198
	B7FAU9;Q8BTM8;B7FAV1;F6XC15;J3JS91;F6Z2C0;F7AVL7
	ENSMUSG00000022836

	Cnn1
	5.07
	0.004
	-0.17
	0.406
	
	-0.20
	0.115
	
	Q08091
	ENSMUSG00000001349

	Tpm2
	4.18
	0.019
	0.11
	0.516
	0.778
	-0.26
	0.029
	0.326
	A2AIM4;CON__Q3SX28;A2AIM5;E9PXF7;D3Z6F0;Q7TMK6
	ENSMUSG00000028464

	Rbp1
	-1.41
	0.002
	-0.04
	0.810
	0.930
	0.16
	0.097
	0.414
	Q01853
	ENSMUSG00000046402
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	-11.70
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	-0.08
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	0.306
	0.38
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	0.148
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	-3.58
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	-0.04
	0.738
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	0.08
	0.461
	0.756
	P99027
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	-3.80
	0.014
	0.00
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	-0.16
	0.166
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	P24369
	ENSMUSG00000045573
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	-1.80
	0.034
	0.07
	0.535
	
	0.01
	0.917
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	-1.84
	0.048
	0.25
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	0.266
	-0.14
	0.074
	0.383
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	Kars
	-14.50
	0.012
	0.23
	0.065
	0.310
	-0.02
	0.794
	0.895
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	ENSMUSG00000031948

	Rpl27a
	-2.33
	0.041
	0.17
	0.101
	0.360
	-0.13
	0.094
	0.414
	P14206
	ENSMUSG00000046364

	Prdx3
	-2.06
	0.022
	0.23
	0.118
	
	0.04
	0.739
	
	P22005;B1AZQ0
	ENSMUSG00000024997

	Isoc1
	-6.95
	0.027
	0.07
	0.605
	
	0.13
	0.215
	
	Q91V64
	ENSMUSG00000024601

	Usp5
	-2.57
	0.015
	-0.02
	0.893
	0.951
	-0.10
	0.294
	0.675
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	ENSMUSG00000038429

	Pgd
	-3.06
	0.030
	-0.06
	0.719
	0.905
	0.05
	0.572
	0.822
	Q9DCD0
	ENSMUSG00000028961

	Hnrnpa3
	-1.42
	0.024
	0.10
	0.395
	0.702
	-0.04
	0.677
	0.885
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	-5.64
	0.008
	0.03
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	0.930
	-0.25
	0.006
	0.198
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	-2.32
	0.046
	-0.21
	0.508
	0.778
	-0.01
	0.915
	0.947
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	-1.91
	0.049
	0.20
	0.099
	0.360
	-0.06
	0.456
	0.756
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	-13.00
	0.017
	-0.02
	0.851
	0.942
	0.24
	0.014
	0.263
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	-1.61
	0.046
	0.10
	0.572
	
	0.06
	0.481
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	-4.72
	0.003
	0.02
	0.928
	
	0.30
	0.016
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	ENSMUSG00000006442
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	-4.27
	0.047
	-0.33
	0.024
	0.181
	-0.02
	0.792
	0.895
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	ENSMUSG00000006740
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	-8.27
	0.016
	-0.13
	0.399
	0.702
	0.00
	0.984
	0.984
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	ENSMUSG00000051627
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	-7.76
	0.009
	-0.15
	0.412
	0.702
	0.38
	0.002
	0.148
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	ENSMUSG00000023832

	Ranbp1
	-1.98
	0.017
	0.15
	0.369
	
	0.31
	0.008
	
	P35486;P35487
	ENSMUSG00000005732

	Ranbp1
	-1.94
	0.033
	0.15
	0.369
	
	0.31
	0.008
	
	P62874;H3BKR2;H3BLF7
	ENSMUSG00000005732

	Pam
	-9.35
	0.023
	-0.33
	0.018
	0.146
	0.12
	0.325
	0.675
	G3X9V0;P97372;E0CZ90
	ENSMUSG00000026335

	Asl
	-1.42
	0.026
	0.01
	0.904
	
	0.00
	0.982
	
	Q91YI0;E0CXM2;E0CY49;F7D439;E0CYV3
	ENSMUSG00000025533

	Pfn2
	-2.00
	0.037
	-0.11
	0.451
	0.715
	-0.08
	0.514
	0.787
	Q9JJV2;D3YWS3
	ENSMUSG00000027805

	Rab10
	-7.33
	0.008
	-0.18
	0.232
	0.543
	-0.01
	0.948
	0.965
	P61358;A2A4Q0
	ENSMUSG00000020671

	Nsf
	-10.55
	0.016
	-0.33
	0.007
	0.099
	0.13
	0.235
	0.617
	P47791
	ENSMUSG00000034187

	Vps26a
	3.20
	0.022
	-0.02
	0.886
	0.951
	0.03
	0.685
	0.885
	P43274
	ENSMUSG00000020078

	Eif4a1
	-2.89
	0.017
	0.21
	0.294
	
	0.16
	0.396
	
	P61027;D3YUS4
	ENSMUSG00000059796

	Uchl3
	-2.45
	0.027
	0.04
	0.748
	0.907
	-0.12
	0.130
	0.442
	Q9JKB1;P58321
	ENSMUSG00000022111

	Gnb1
	-2.84
	0.011
	-0.17
	0.117
	0.377
	0.12
	0.194
	0.559
	P62881
	ENSMUSG00000029064

	Cavin2
	-5.61
	0.024
	0.03
	0.830
	0.930
	-0.04
	0.631
	0.874
	Q63918
	ENSMUSG00000045954

	Mtpn
	-1.91
	0.040
	-0.32
	0.013
	0.146
	0.19
	0.028
	0.326
	P62827;Q14AA6;Q61820
	ENSMUSG00000029840

	Tomm70a
	-12.72
	0.011
	-0.32
	0.006
	0.099
	0.08
	0.373
	0.684
	Q9CZW5
	ENSMUSG00000022752

	Pdlim5
	-11.53
	0.015
	-0.30
	0.037
	0.249
	0.02
	0.786
	0.895
	Q8CI51;Q9CRA2;F8WJI6;E9Q8P5
	ENSMUSG00000028273

	Npepps
	-3.63
	0.014
	-0.57
	0.000
	0.003
	0.13
	0.139
	0.456
	Q11011;E9Q039;F6QYF8;E9Q6F4;F7ANF4;F6V7K3
	ENSMUSG00000001441

	Pcbd1
	-3.58
	0.042
	-0.45
	0.002
	0.086
	-0.09
	0.328
	0.675
	P61971
	ENSMUSG00000020098

	Dlat
	-1.96
	0.042
	-0.26
	0.119
	0.377
	0.10
	0.348
	0.679
	Q8BMF4
	ENSMUSG00000000168

	Pafah1b2
	-1.89
	0.018
	-0.17
	0.215
	0.535
	-0.07
	0.372
	0.684
	Q61206
	ENSMUSG00000003131

	Smarca4
	-2.80
	0.005
	-0.11
	0.339
	0.665
	0.10
	0.252
	0.624
	Q8VEK3;G3XA10
	ENSMUSG00000032187

	Vcp
	-6.64
	0.016
	-0.29
	0.016
	0.146
	0.12
	0.221
	0.605
	Q05816
	ENSMUSG00000028452

	Glod4
	-4.14
	0.011
	-0.40
	0.007
	0.099
	0.20
	0.055
	0.383
	Q9CPV4;E9Q197;F6ZTG3;F7BB55;E9Q055;E9Q2R6
	ENSMUSG00000017286

	Ak2
	-4.94
	0.003
	-0.14
	0.250
	0.558
	0.18
	0.021
	0.308
	Q9WTP6;F7BP55
	ENSMUSG00000028792

	Map6
	-1.52
	0.032
	-0.15
	0.251
	0.558
	0.17
	0.115
	0.442
	Q7TSJ2;D3Z6W1
	ENSMUSG00000055407

	Ptprn
	-1.61
	0.028
	-0.23
	0.141
	0.392
	0.08
	0.588
	0.831
	A6MDD2;Q60673;A0A087WPU7;A0A087WQF2
	ENSMUSG00000026204

	Npm1
	-4.07
	0.042
	-0.19
	0.069
	0.311
	-0.17
	0.073
	0.383
	Q5SQB0;Q61937;Q9DAY9;Q5SQB5;E9Q5T3
	ENSMUSG00000057113

	Rpl10a
	-6.38
	0.018
	0.13
	0.269
	0.568
	-0.06
	0.487
	0.768
	Q5XJF6;P53026;D6RE43
	ENSMUSG00000037805

	Ezr
	-2.43
	0.029
	-0.05
	0.689
	0.890
	0.03
	0.773
	0.895
	P29758
	ENSMUSG00000052397


Gries data are the large intestine results from Gries, M. et al. Parkinson mice show functional and molecular changes in the gut long before motoric disease onset. Mol. Neurodegener. 16, 34 (2021). Adjusted p-values (Benjamini-Hochberg) were only calculated for genes with same direction of fold change.
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C. Colon−Striatum Consensus modules (rows) vs. Colon Specific modules (columns)
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A. Colon-Striatum Consensus gene dendrogram and module colors B. Striatum Specific gene dendrogram and module colors
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A. Colon−Striatum Consensus gene dendrogram and module colors
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B. Striatum Specific gene dendrogram and module colors
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C. Colon−Striatum Consensus modules (rows) vs. Striatum Specific modules (columns)
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