Supplemental Text and Tables
The following figures and tables are included as supplemental material:
Figures:

S1. Distribution of dataset p-values within each meta-signature. 

Genes on the y-axis of the heatmaps are ordered by their meta-analysis q-value for each meta-profile. For each dataset presented on the x-axis, the regression p-value for each gene is depicted using the colour scale as shown. For each meta-signature we find the significant age genes (meta-q < 0.001), tend to have good p-values in multiple, but not necessarily all studies. For each heatmap the corresponding line plot is also included. Details on line plots can be found in Figure 1 of the manuscript.
S2. Validation ROC curves 

Each meta-signature was ordered by q-value ranking and then converted to a binary vector; binary values were assigned on a gene-by-gene basis indicating its presence (1) or absence (0) in the corresponding validation set. Binary vectors were used to plot receiver operating characteristic (ROC) curves to evaluate the predictive performance of each meta-signature in classifying validation gene sets. Female validation set consisted of one gene, thus a plot was not feasible.
S3. Investigating the relationship between age and brain pH

Subjects from each dataset were categorized by age into ‘young’ ( < 50 years of age) and ‘old’ ( ≥ 50 years of age) groups and pH levels were plotted. The general trend was lower pH levels in the ‘old’ group. In A and B, we have plotted values within each dataset. In C ,we have plotted the two datasets against each other, as each contains subjects from only one group (GSE11512 = ‘young’; GSE2164 = ‘old’). We see a more pronounced difference between the groups using subjects across all datasets in D. Also presented, is a table of rank correlation values computed both within individual datasets and across all datasets. 
S4. Large effects on genes down-regulated with pH

The Kato dataset presented a large pH effect, identifying 704 significant genes (q <0.01) from the individual dataset regression analysis after multiple test correction. Here, we have taken those genes, and for each have plotted their regression p-values from each of the other datasets used in the pH analysis. We find that these genes that show strong effects from the Kato dataset (p << 0.0001), tend to also show significant (p < 0.01), albeit subtle changes within each of the other datasets.    

Tables:
Note Supplemental Tables 5, 6, 7 are large Excel spreadsheets which could not be uploaded in the system. Please refer to the supplemental website http://chibi.ubc.ca/~mmistry/ for these files.
Supplementary Table 1: Sample characteristics and demographic data for human postmortem brain datasets

	
	Dataset
	Age Range
	Male : Female
	PMI Range (hrs)
	PH Range

	A
	Stanley Chen
	25-60
	9 : 4
	8 - 60
	6.0 - 6.6

	B
	GSE1572
	26-106
	18 : 12
	1 - 21
	n/a

	C
	GSE2164
	50-82
	5 : 5
	9.8 - 30.75
	6.12 – 6.98

	D
	GSE3790
	19-70
	21 : 9
	n/a
	n/a

	E
	GSE11882
	20-99
	23 : 24
	2 - 12
	n/a

	F
	GSE11512
	16-47
	10 : 5
	4 - 25
	6.49 – 6.96

	G
	GSE8919
	65-90
	107 : 86
	1.17 - 54
	n/a

	H
	GSE13162
	47-92
	5 : 3
	3.5 - 21
	n/a

	I
	Stanley Kato
	30-60
	15 : 9
	9 - 60
	6 – 7.03

	J
	GSE5390
	30-60
	7 : 1
	32 - 61
	n/a

	K
	McLean  PFC
	30-80
	19 : 8
	7.42 – 28.83
	n/a


Supplementary Table 2: Validation dataset details

	Description
	Reference
	Microarray Platform
	Brain region
	No. of Samples
	No. of Differentially Expressed Genes

	Aging
	Erraji-Benchekroun et al, 2005
	HG-U133A
	DLPFC BA9
	41
	Up: 268 (290)

Down: 260 (293)

	Gender
	Galfalvy et al, 2003
	HG-U133A
	DLPFC BA9, BA47 
	41
	Male: 13 (15)

Female: 1 (2)

	Brain pH 
	Vawter et al, 2006
	HG-U95Av2
	DLPFC
	40
	Up: 497

Down: 294 


Numbers in brackets indicate original number of probesets in validation set as extracted from original study. Only unique gene names were used for validation in our analysis.

Supplementary Table 3: Validation of individual dataset analysis 

	Dataset
	Age
	Sex
	pH

	
	Down
	Up
	Female
	Male
	Down
	Up

	Stanley Chen
	0
	0
	1
	4
	0
	0

	Stanley Kato
	0
	0
	1
	8
	62
	0

	GSE1572
	15
	7
	1
	5
	n/a
	n/a

	GSE2164
	0
	0
	1
	1
	0
	0

	GSE8919
	14
	5
	1
	5
	n/a
	n/a

	GSE11512
	0
	0
	1
	6
	0
	0

	GSE11882
	0
	0
	1
	7
	n/a
	n/a

	GSE13162
	0
	0
	0
	0
	n/a
	n/a

	GSE5390
	0
	0
	n/a
	n/a
	n/a
	n/a

	McLeanPFC
	0
	0
	1
	5
	n/a
	n/a

	GSE3790
	0
	0
	1
	8
	n/a
	n/a


Number of significant genes found from the individual dataset analysis (Supplementary Table 2) that overlap with validation set genes.

Supplementary Table 4: Evaluating the ‘core’ signatures.

	
	
	No. of 
	Validation
	Age
	pH
	PMI

	
	
	Profile genes
	Overlap
	Up
	Down
	Up
	Down
	Up
	Down

	Age
	Up
	318 (290)
	32
	   
	
	
	
	
	

	
	Down
	757 (747)
	91
	1
	
	
	
	
	

	pH
	Up
	13 (9)
	10
	0
	12
	
	
	
	

	
	Down
	1 (1)
	0
	0
	0
	0
	
	
	

	PMI
	Up
	72 (38)
	n/a
	8
	18
	0
	0
	
	

	
	Down
	4 (2)
	n/a
	1
	0
	0
	0
	0
	

	Sex
	Female
	15 (13)
	1
	4
	0
	0
	0
	0
	0

	
	Male
	12 (12)
	7
	0
	1
	0
	0
	0
	0


‘Core’ signatures were generated by taking the consensus genes at q < 0.01 for each factor from jackknife validation. We compared ‘core’ signatures against one another to evaluate the number of overlapping genes between them. Numbers in brackets represent number of genes also found in the meta-signature gene lists. 
Supplementary Table 5: GO Enrichment results from ErmineJ

Supplementary Table 6: Meta-signature gene lists

Genes for each meta-signature are presented in order by their meta-analysis q-value. Also included are summary statistics (Fisher’s S value) for each gene, and associated p-values. A gene was only considered if present in greater than three datasets (or two datasets for the pH meta-signatures). Genes are listed by their NCBI Id, official symbol, and gene name as mapped using Gemma (http://www.chibi.ubc.ca/Gemma/). We have also identified genes that appear amongst our ‘core signatures’ (sigCore). Core signatures were generated using a jackknife validation and then assembling the consensus genes at a significance level of q < 0.01 for each meta-signature.
Supplementary Table 7: Factor associated genes not found in meta-signatures

Genes that were found significantly changing from the regression analysis (q < 0.01) were assembled across datasets to represent the ‘union’ signature. For each factor, we have listed here genes that change in individual datasets (in the ‘union’ signature), but are not picked up by our meta-analysis. 
