Supplementary Table 9. Sex-by-diagnosis analysis of mRNA expression changes.

	A. Genes by category and evidence level versus chance

	Gene set
	Observed (n)
	Expected by chance, mean (95% interval)
	Expected by chance
(% of observed)
	Permutation 
P-value

	Male-only (level 1)
	956
	499 (292-833)
	52.2
	0.007

	Male-only, level ≥2
	409
	108 (38-327)
	26.4
	0.010

	Male-only, level ≥3
	242
	75 (24-219)
	31.0
	0.016

	Male-only, level ≥4
	56
	21 (3-70)
	37.1
	0.050

	Female-only (level 1)
	1,041
	453 (248-876)
	43.5
	0.009

	Female-only, level ≥2
	627
	139 (45-457)
	22.2
	0.008

	Female-only, level ≥3
	493
	108 (31-344)
	21.8
	0.006

	Female-only, level ≥4
	230
	52 (11-167)
	22.4
	0.006

	Both sexes, opposite direction
	77
	10 (1-38)
	12.3
	0.004

	Both sexes, same direction
	24
	16 (8-24)
	65.0
	0.031

	Nominal interaction P < 0.05 (all genes)
	1,942
	530 (213-1,521)
	27.3
	0.009



	B. Internal replication of the sex differences

	Gene set
	Observed proportion
	Null proportion, mean (95% interval)
	Replication P-value

	Male-only (level 1)
	0.649
	0.496 (0.395-0.631)
	0.018

	Male-only, level ≥2
	0.730
	0.495 (0.349-0.721)
	0.020

	Male-only, level ≥3
	0.726
	0.497 (0.340-0.720)
	0.026

	Male-only, level ≥4
	0.726
	0.498 (0.240-0.749)
	0.044

	Female-only (level 1)
	0.690
	0.495 (0.379-0.655)
	0.012

	Female-only, level ≥2
	0.752
	0.493 (0.337-0.711)
	0.014

	Female-only, level ≥3
	0.757
	0.492 (0.327-0.711)
	0.016

	Female-only, level ≥4
	0.770
	0.490 (0.284-0.724)
	0.014



	C. mRNAs validated by RT-qPCR

	Gene
	RNA-seq
	RT-qPCR
	Category
	Interaction P

	
	Males log2FC (P-value)
	Females log2FC (P-value)
	Males log2FC 
(P-value)
	Females log2FC 
(P-value)
	
	

	NR2C2
	-0.398 (0.027)
	-0.648 (0.015)
	-0.283 (0.001)
	-0.252 (0.005)
	Both, same
	0.606

	EEF1A1
	-0.756 (0.030)
	-0.242 (0.610)
	-0.462 (0.040)
	0.043 (0.836)
	Male-only
	0.587

	SATB1
	-0.561 (0.044)
	0.274 (0.323)
	-0.524 (0.014)
	0.065 (0.749)
	Male-only
	0.058

	CELF2
	-0.461 (0.032)
	-0.214 (0.275)
	-0.555 (0.0002)
	0.179 (0.334)
	Male-only
	0.443

	CANX
	0.636 (0.008)
	-0.333 (0.256)
	0.521 (<0.0001)
	-0.030 (0.878)
	Male-only
	0.015

	SMYD2
	-0.402 (0.381)
	1.019 (0.047)
	-0.153 (0.276)
	0.338 (0.005)
	Female-only
	0.037

	MCTP1
	-0.264 (0.505)
	1.389 (0.043)
	-0.136 (0.522)
	0.386 (0.025)
	Female-only
	0.010

	RGS5
	-0.240 (0.479)
	1.286 (0.048)
	0.040 (>0.999)
	0.285 (0.057)
	Female-only
	0.008

	ID2
	0.691 (0.089)
	-0.892 (0.015)
	-0.127 (0.674)
	-0.659 (0.0003)
	Female-only
	<0.001



A Analyses were restricted to protein-coding genes (gene biotypes form Ensembl release 110 biotypes). In each sex, genes were tested with two-sided Student’s or Welch’s t-tests on CPM values and classified, based on nominal p < 0.05, as male-only, female-only, or significant in both sexes with the same or opposite direction of effect. Genes not detected in one sex were considered non-significant in that sex. The sex-by-diagnosis interaction was tested in the 10,529 protein-coding genes detected in both sexes. Evidence levels are cumulative: level 1, category membership; level 2, nominal sex-by-diagnosis interaction p < 0.05; level 3, additionally p ≥ 0.2 in the other sex; level 4, additionally p ≥ 0.5 and an absolute log2 fold change in the other sex smaller than 25% of that in the sex showing the effect. Expected, mean (2.5th-97.5th percentile) of 2,000 permutations of sex labels across the 17 case–control pairs (preserving 10 male and 7 female pairs), with the full classification repeated in each permutation. Permutation p, one-sided empirical p = (1 + number of permutations with a count ≥ observed)/(2,000 + 1). 
B Gene sets as defined in A. Replication, proportion of selected genes in which the between-sex difference in effect remained greater than zero in the held-out pairs, averaged over 200 random splits of the pairs of each sex into discovery and held-out halves. The between-sex difference in effect was calculated as the log₂ fold change (ratio of mean CPM, MDD-S/control) in the sex showing the effect minus that in the other sex, oriented according to the direction observed in the discovery half (expected value ~0.5 in the absence of a sex difference). Null, 500 permutations of sex labels, each with 5 random splits. n.a., not applicable.
C mRNAs validated by RT-qPCR (n = 20 male and 15 female pairs); NR2C2 was validated in both cohorts. RNA-seq, log2 fold change (ratio of mean CPM, MDD-S/control) and p-value of the per-sex t-test. RT-qPCR: log2 fold change (ratio of mean relative expression, MDD-S/control) and P value (paired t-test or Wilcoxon matched-pairs test). Category as defined above. Interaction p,nominal sex-by-diagnosis interaction p-value (bold, p < 0.05).
[bookmark: _GoBack]All p-values are nominal and were not adjusted for multiple comparisons. Gene sets are nested, and genes are not independent.
