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Supplementary figures and tables 

 

 
Figure S1 Co-expression analysis and submodule identification workflow. 
Proteins were clustered into modules based on expression level correlations. GO term enrichment analysis was 
used to identify the molecular function most significantly enriched within each module of co-regulated proteins. 
Within each module, a submodule of most highly and significantly differentially regulated proteins was identified. 

  



 2 

 
Figure S2 Workflow for module validation 
For each module, the log2FC expression values of FTLD-tau versus NHC calculated in the discovery dataset was 
evaluated in the validation data set. The fraction of proteins that was dysregulated in the same direction in both 
datasets and that had a p-value lower than a certain threshold in both datasets was calculated. Subsequently, the 
protein labels in the validation data set were shuffled and the same fraction was calculated. This permutation was 
repeated 1,000 times. If the fraction of proteins was significantly higher in the comparison with the correct labels 
than in the comparison with the permutated labels (GESS score (see Methods) taken as the average of the P-values 
at thresholds 0.1, 0.2, 0.5, 0.8), the module was considered validated. 
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Figure S3 Density distribution of the P-values (x-axis) for pairwise proteome comparisons  
(A) FTLD-tau versus NHC; (B) FTLD-tau versus FTLD-TDP; (C) FTLD-TDP versus NHC. A beta-uniform mixture (BUM) 
model was fitted (red and curved black lines) to the distributions to determine the P-value thresholds required for 
different FDR values (vertical black lines are used to indicate the thresholds at FDR=0.1).  
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Figure S4-S16 Modules and subnetworks of coregulated proteins that are dysregulated in FTLD-tau and FTLD-TDP 
for each of the modules not discussed in the main manuscript. A Density curves of the log2 fold-change (log2FC) 
values of all the proteins belonging to a module in the discovery data set and the validation data set. The p-value 
indicates the significance of the median log2FC difference compared to NHC. B Permutation test to validate the 
modules identified in the discovery data set.  A module was validated if the log2FC measured in the validation data 
set was in the same direction as in the one measured in the discovery data set, and if the p-value was below the 
threshold (blue line) in both the discovery and validation data sets. We used a permutation test, where we repeated 

this procedure with the protein labels in the validation data set randomly reassigned 1,000x (gray lines). The module 
was considered validated if the average p-value at thresholds 0.1, 0.5, 0.5, and 0.8 was lower than 0.05 (GESS 
score). Fraction validation: fraction of the proteins in the module that have a log2FC in the same direction as in 
the discover data set. C Subnetworks of most highly and significantly dysregulated proteins within the 
corresponding module of co-regulated proteins in the discovery data set. Red nodes indicate a positive log2FC and 
blue nodes a negative log2FC. The darkness of the borders reflects the significance. D Subnetworks of most highly 
and significantly dysregulated proteins in the validation data set. Red nodes indicate a positive log2FC and blue 
nodes a negative log2FC. The darkness of the borders reflects the significance. 
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Figure S17 Cell type enrichment in all modules. Cell type enrichment in each of the modules was determined based 
on the log2FC values of specific CNS cell type protein markers. Included cell types are astrocytes, endothelial cells, 
excitatory neurons, inhibitory neurons, microglia, oligodendrocytes and oligodendrocyte precursor cells. 
Enrichment up (red bar) means that the markers for that cell type had high log2FC values in the FTLD-tau samples 
compared to the control group, enrichment down (blue bar) means that the markers for that cell type had low 
log2FC values in the FTLD-tau samples compared to the control group. 
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Table S1 Discovery and validation cohorts. mfg, medial frontal gyrus; temp, temporal lobe; NHC, neurologically 
healthy control; AD, autosomal dominant; S, sporadic; Fa, familial; NA, not applicable; f, female; m, male; PMI, 
postmortem interval in hours and minutes. Age is in years.  
  

COHORT ANATOMICAL REGIONS PATHOLOGY (TDP SUBTYPE) GENOTYPE (MUTATION) AGE   SEX PMI  

DISCOVERY (N=26) mfg Tau AD (MAPT) 68 m 05:25 

 mfg Tau AD (MAPT) 54 F 05:40 

 mfg Tau AD (MAPT) 64 F 05:10 

 mfg Tau AD (MAPT) 46 M 05:35 

 mfg Tau AD (MAPT) 61 F 06:00 

 mfg Tau AD (MAPT) 56 m 04:05 

 mfg TDP43 (B) AD (C9ORF) 63 m 04:45 

 mfg TDP43 (ND) AD (C9ORF) 58 m 17:30 

 mfg TDP43 (C) AD (C9ORF) 64 m 06:20 

 mfg TDP43 (B) AD (C9ORF) 52 f 08:15 

 mfg TDP43 (ND) AD (C9ORF) 60 f 06:20 

 mfg TDP43 (A) AD (C9ORF) 70 f 04:40 

 mfg TDP43 (A) AD (C9ORF) 75 f 05:15 

 mfg TDP43 (B) AD (C9ORF) 75 m 06:25 

 mfg TDP43 (A) AD (GRN) 69 f 06:50 

 mfg TDP43 (A) AD (GRN) 59 m 04:45 

 mfg TDP43 (A) S 57 f 07:20 

 mfg TDP43 (C) S 68 f 06:35 

 mfg TDP43 (C) S 69 M 06:45 

 mfg TDP43 (C) Fa (none identified) 67 M 05:45 
 mfg TDP43 (C) Fa (none identified) 69 m 05.20 

 mfg NHC NA 82 M 12:55 

 mfg NHC NA 75 F 07:45 

 mfg NHC NA 55 M 07:15 

 mfg NHC NA 57 F 07:40 

 mfg NHC NA 60 f 08:10 

VALIDATION 
(N=24) 

mfg and temp 
Tau AD (MAPT) 66 M 05:00 

 mfg and temp Tau AD (MAPT) 51 M 04:25 
 mfg and temp Tau AD (MAPT) 60 M 05:23 
 mfg and temp Tau AD (MAPT) 64 F 07:30 
 mfg and temp Tau AD (MAPT) 60 M 04:40 
 mfg and temp Tau AD (MAPT) 67 F 04:10 
 mfg and temp Tau AD (MAPT) 75 F 07:25 
 mfg and temp Tau AD (MAPT) 66 F 06:40 
 mfg and temp Tau AD (MAPT) 54 F 07:30 
 mfg and temp Tau AD (MAPT) 49 M 05:10 
 mfg and temp Tau AD (MAPT) 52 M 11:30 
 temp Tau AD (MAPT) 64 M 06:25 
 temp Tau AD (MAPT) 46 M 05:35 
 mfg and temp NHC NA 91 M 08:00 
 mfg and temp NHC NA 84 F 05:36 
 mfg and temp NHC NA 83 F 06:03 
 mfg and temp NHC NA 60 F 07:30 
 mfg and temp NHC NA 70 M 03:35 
 mfg and temp NHC NA 83 M 05:45 
 mfg and temp NHC NA 76 F 07:15 
 mfg and temp NHC NA 89 F 05:40 
 mfg NHC NA 82 M 05:50 
 mfg NHC NA 87 F 07:00 
 mfg  NHC NA 75 F 05:25 
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Table S2 Module summary. Module identity (number), module size and largest submodule size (number of 
proteins in the module/submodule), and validation in the FTLD-tau medial frontal gyrus cortex or temporal 
cortex data set of the validation cohort. Module function indicates the Gene ontology (GO) term enrichment 
analysis biological function most significantly associated with module 

 
# Module 

size 
Subnetwork 
size 

Module 
validated in 
the frontal 
cortex 
validation 
data set 

Module 
validated in 
the temporal 
cortex 
validation 
data set 

Module function 

M00 
26 5 

No No --- (not a module) 

M01 
272 12 

Yes Yes Transmembrane transporter 
activity 

M02 
233 12 

Yes Yes Chromatin regulation 

M03 
212 13 

Yes Yes Postsynapse organisation 

M04 
159 26 

Yes Yes Oxidative phosphorylation 

M05 
148 7 

No Yes Protein-containing complex 
binding 

M06 
129 37 

Yes Yes Regulation of vesicle-mediated 
transport 

M07 
124 27 

No Yes Filamin binding 

M08 
121 18 

No No Positive regulation of actin 
filament bundle assembly 

M09 
103 19 

No Yes Co-translational protein 
targeting to membrane 

M10 
56 25 

Yes Yes Phenylalanine-tRNA ligase 
activity 

M11 
49 6 

Yes No tRNA binding 

M12 
34 18 

No No Carbohydrate metabolic 
process 

M13 
34 8 

No No Apoptotic signalling pathway 

M14 
30 7 

Yes Yes Aldehyde dehydrogenase 
(NAD) activity 

M15 
28 5 

No No GTPase activity 

M16 
25 9 

No No Superoxide metabolic process 

M17 18 11 No No Oxidoreductase activity 

 
 
 
 
 


