Supplementary Information

Figure S1:    SMS7- Simplified Mood Scale- 7 items. Visual Analog Scale for Measuring Mood State. (Niculescu et al. 20061, 20212). Score is average of 7 items.

For each item, mark the scale (0 to 100) with a vertical line where you think you are at this moment in time, compared to lowest and highest you ever remember being:


1) Mood

How good is your mood right now? 

[------------------------------------------------------------------------]
Lowest                                                                           Highest


2) Motivation to do things

How is your motivation, your drive, your determination to do things right now? 

 [------------------------------------------------------------------------]
Lowest                                                                           Highest


3) Movement activity

How high is your physical energy and the amount of moving about that you feel like doing right now?

 [------------------------------------------------------------------------]
Lowest                                                                           Highest






4) Thinking activity

How high is your mental energy and thinking activity going on in your mind right now?

 [------------------------------------------------------------------------]
Lowest                                                                           Highest


5) Self-esteem

How good do you feel about yourself and your accomplishments right now?

[------------------------------------------------------------------------]
Lowest                                                                           Highest


6) Interest in pleasurable activities

How high is your interest to do things that are fun and enjoyable right now? 

[------------------------------------------------------------------------]
Lowest                                                                           Highest


7) Appetite

How high is your appetite and desire for food right now? 

[------------------------------------------------------------------------]
Lowest                                                                           Highest













Figure S2. Possible Subtypes of Low Mood/Depression. A. Hierarchical clustering of low mood subjects. Using low mood visits from the discovery cohort, subtypes of low mood were determined using stress (SSS4)3, anxiety (SAS4)4, and Suicidality (HAMDSI)5. Subjects were determined to be high (red) if they scored if they scored in the upper half of their respective scales.  B. Subjects within the testing cohort were then given a subtype. Future hospitalization frequency was then averaged by subtype and plotted on the vertical axis.
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Figure S3 Biomarker Report- Based Mood Diagnostic Classification
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Table S1. Demographics.
	A. Low Mood

	
	 Cohort sizes

	Discovery Cohort
(Longitudinal Within-Subjects Changes in Mood)

	Microarray
Male
13 subjects 
with n=36 visits

Female
6 subjects 
with n=17 visits

	
	RNAseq
Male
11 subjects  
with n=25 visits

Female
3 subjects 
With n=9 visits

	Independent Validation Cohort
Severe Clinical Depression
(Hamilton Rating Scale for Depression
HAMD>22 and SMS7 ≤ 33)
	Microarray
Male
n=28

Female
n=5

	
	RNAseq
Male
n=27

Female
n= 5

	Independent Testing Cohort
For Predicting State
(Low Mood State SMS7 ≤ 33 at Time of Assessment)
	Microarray
Male
n=525

Female
n=126

	
	RNAseq
Male
n=243

Female
n=66

	Independent Testing Cohort For Predicting State
(Low Mood State HAMD ≥ 22 at Time of Assessment)
	Microarray
Male
n=525

Female
n=126

	
	RNAseq
Male
n=237

Female
n=64

	Independent Testing Cohort For Predicting Trait
(Hospitalizations with Depression in the First Year Following Assessment)
	Microarray
Male
N=499

Female
N=84

	
	RNAseq
Male
n=172

Female
n=49


	Independent Testing Cohort For Predicting Trait
(Hospitalizations with Depression in All Future Years Following Assessment)
	Microarray
Male
n=502

Female
n=85

	
	RNAseq
Male
n=208

Female
N=56



	B. High Mood

	
	Cohort sizes

	Discovery Cohort
(Longitudinal Within-Subject Changes in Mood)
	Microarray
Male
12 subjects  
with n=34 visits

Female
6 subjects 
with n=17visits

	
	RNAseq
11 subjects  
with n=25 visits

Female
3 subjects 
With n=9 visits

	Independent Validation Cohort Severe Clinical Mania
(Young Mania Rating Scale
YMRS>20 and SMS7 ≥ 66)
	Microarray
Male
n=14

Female
n=0

	
	RNAseq
Male
n=5

Female
n=0

	Independent Testing Cohort For Predicting State
(High Mood State SMS7 ≥ 66 at Time of Assessment)
	Microarray
Male
n=555

Female
n=138

	
	RNAseq
Male
n=270

Female
n=72

	Independent Testing Cohort For Predicting State
(High Mood State YMRS ≥ 20 at Time of Assessment)
	Microarray
Male
214 (555)

Female
55 (138)

	
	RNAseq
Male
n=264

Female
n=71

	Independent Testing Cohort For Predicting Trait
(Hospitalizations with Mania in the First Year Following Assessment)

	Microarray
Male
n=523

Female
n=94

	
	RNAseq
Male
n=189

Female
n=52

	Independent Testing Cohort For Predicting Trait
(Hospitalizations with Mania in All Future Years Following Assessment)
	Microarray
Male
n=526

Female
n=95

	
	RNAseq
Male
n=232

Female
n= 60






Table S2. Step 2 Prioritization- CFG Evidence for Mood Disorders 
A. Top 5 Depression Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in Low Mood) Platform/Score/%
6pts
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood Score
12pts
	Step 2 Prior Human Genetic evidence for Mood 2pts
	Step 2 Prior Human Brain expression evidence for mood 
4 pts
	Step 2 Prior Human Peripheral Evidence for Mood 
2 pt
	Step 2 Prior Non-human Genetic Evidence for Mood 
1 pt
	Step 2 Prior Non-Human Brain expression evidence for Mood 2pt
	Step 2 Prior Non-Human Peripheral Evidence for Mood 1pt
	CFE Polyevidence Score for 
Involvement in Low Mood (Based on Steps 1–4)

	FKBP1A
FKBP Prolyl Isomerase 1A
	236669_at/ENST00000439640
	(D)
A/2
45%
R/4
50%
	11
	MDD 6
	(D) BA8/9 MDD 7

(I) BA11 MDD 7

(I) BA25 MDD 7

(I) sgACC  MDD (Male) 8

(D) DLPFC MDD 9
	(I) leukocytes; blood Later-Life Depression (LLD) 10

(I) Blood Low Mood State2

(I) Blood Non Remitters 11

(I) Blood MDD 12
	
	(D) Hippocampus MDD 13

(I) Hippocampus MDD 14
	(D) Immobilization Stress 15
	28

	FOSL2
FOS Like 2, AP-1 Transcription Factor Subunit
	218880_at/ENST00000379619
	(I)
A/2
48.93%
R/4
52.77%
	10
	Depression (Female) 16
	(D) BA25 MDD 7

(D) Nac MDD 7

(D) Brain Depression 17
	(I)
Blood MDD 18

(I)
Blood Low Mood State2
	
	(I)
Brain SAD 19

(I) Frontal Cortex (Male) Ketamine 20
	
	28

	RIN3
Ras And Rab Interactor 3
	219457_s_at/ENST00000620541
	(I)
A/2
40.42%
R/2
33.33%
	10
	MDD 21
 Depression 16
	(I) BA8/9 MDD 7

(I) Neurons
MDD 22
	(I) leukocytes; blood Later-Life Depression (LLD) 10

(I)
Blood Low Mood State2
	
	(I) Amygdala (Male) Ketamine 20

(I)
Brain SAD 19

(I) Hippocampus (Male) Ketamine 20
	
	26

	WDFY3
WD Repeat And FYVE Domain Containing 3
	238660_at/ENST00000514711
	(I)
A/2
38.29%
R/2
38.88%
	10
	Depression (Female) 16
	(D) BA8/9 MDD 7

(D) Brain Depression (Male) 17
	(I)
Blood MDD 23

(I)
Blood Low Mood State2
	Depression 24
	
	(I) Immobilization Stress 15
	26

	FCAR
Fc Alpha Receptor
	211307_s_at/ENST00000355524
	(I)
A/2
38.29%
R/4
50%
	8
	Psychomotor Slowing in Depression 25
	(D) AMY ACC MDD 26
	(D) Blood Postpartum Depression 27

(I) Peripheral Venous Blood MDD 28

(I)
Blood MDD 18

(I) Blood Low Mood State2
	
	
	
	25




B. Top 5 Bipolar Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in Low Mood/High Mood) Platform/Score/%
6pts
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood/High Mood Score
12pts
	Step 2 Prior Human Genetic evidence for Mood 2pts
	Step 2 Prior Human Brain expression evidence for mood 4 pts
	Step 2 Prior Human Peripheral Evidence for Mood 2 pt
	Step 2 Prior Non-human Genetic Evidence for Mood 1 pt
	Step 2 Prior Non-Human Brain expression evidence for Mood 2pt
	Step 2 Prior Non-Human Peripheral Evidence for Mood 1pt
	CFE Polyevidence Score for 
Involvement in Low Mood (Based on Steps 1–4)
	Summed CFE Score

	CTSB
Cathepsin B
	Low Mood

213275_x_at/ENST00000353047
	Low Mood
(I)
A/2
48.93%
R/4
41.66%
	Low Mood

9
	
	(D) Brain Depression 17

(I) Hippocampus, Substantia Nigra Ketamine 29

(D)
AMY & cingulate cortex MDD 30

(D) subgenual anterior cingulate cortex  MDD 31

(I) sgACC MDD 8
	(I)
Blood Low Mood State 2

(D)
Blood MDD 32

(I) Peripheral Blood Mononuclear Cells Postpartum Depression 15
	MDD 33
	(I) Hippocampus (Male) Ketamine 20
	(D)  Immobilization Stress 15
	30
	56

	
	High Mood

213275_x_at/ENST00000345125
	High Mood
(D)
A/2
44.68%
R/4
55.55%
	High Mood

6
	
	(D) Brain  BP 34

(D) Cerebral Cortex BP 35

(I) Lithium 36


	(I)
Blood
BP 37

(I) Lymphoblastoid cell lines Lithium 38

(I) Human Hippocampal Progenitor Cell Line Lithium 36

(I) Embryonic Stem Cell Valproate 39
	
	
	
	26
	

	TERF2
Telomeric Repeat Binding Factor 2
	Low Mood

1555183_at/ENST00000569584
	Low Mood
(I)
A/4
40%
R/2
38.88%
	Low Mood

9
	Depression (Female) 16
	(D) BA11 MDD 7

(D) BA25 MDD 7
	(I)
Blood Low Mood State2

(D) leukocytes; blood Later-Life Depression (LLD) 10

(I)
Blood lymphocytes
MDD 40

(D)
Blood MDD 41
	
	(I) Hippocampus Fluoxetine 42
	
	29
	53

	
	High Mood

1555183_at/ENST00000569584
	High Mood
(D)
A/2
46.8%
R/2
38.88%
	High Mood

6
	BP 43
	(D) Brain
BP 34
	
	
	
	
	24
	

	NNT
Nicotinamide Nucleotide Transhydrogenase
	Low Mood

244531_at/ENST00000512996
	Low Mood
(I)
A/2
38.29%
R/2
36.11%
	Low Mood

8
	Depression (Female) 16
	(I)
BA11 MDD 7
	(D)
Blood  MDD 23

(D) Monocytes
MDD 44
	
	
	
	24
	49

	
	High Mood

244531_at/ENST00000512996
	High Mood
(D)
A/2
34.04%
R/2
36.11%
	High Mood

8
	BP 45
	(I) Anterior PFC
BP 46

(D) Brain
BP 34

(D) Cerebral Cortex BP 35

(D)
PFC (BA46) BP 47

(D) Lithium 36

	(I)
Blood
BP 48

(I)
Blood Depression 49

(D) Human Hippocampal Progenitor Cell Line Lithium 36

(D) Embryonic Stem Cell Valproate 39
	
	
	
	25
	

	ACOX1
Acyl-CoA Oxidase 1
	Low Mood

227962_at/ENST00000301608
	Low Mood
(I)
A/2
38.29%
R/2
47.22%
	Low Mood

9
	Depression (Female) 16

MDD 21


	(I) BA11 MDD 7
	(I)
Blood Low Mood State2

(I)
Blood MDD 23
	
	
	(D)  Immobilization Stress 15
	22
	47

	
	High Mood

227962_at/ENST00000301608
	High Mood
(D)
A/2
40.42%
R/2
47.22%
	High Mood

6
	BP 45
	(D) Lithium 36
	(D) Human Hippocampal Progenitor Cell Line  Lithium 36

(D) Embryonic Stem Cell Valproate 39
	
	
	
	25
	

	SOD2
Superoxide Dismutase 2
	Low Mood

221477_s_at/ENST00000452684
	Low Mood
(I)
A/4
51.06%
R/4
58.33%
	Low Mood

11
	Depression (Female) 16
	(D) 
AMY  & cingulate cortex MDD 30

(I) BA8/9 MDD 7

(D) Brainstem & Occipital Cortex  MDD 50

(I) Dorsolateral PFC MDD 51

(D) Frontopolar Cortex  MDD 52

(I)
 OFC MDD 8

(I) sgACC MDD 8
	(I) leukocytes; blood Later-Life Depression 32217081

(D) Blood Low Mood State33828235

(D) Blood Monocyte Cells MDD 27234291


	
	(D) Hippocampus Depression 53

(I) Hippocampus Fluoxetine 54

(D) Cortex Fluoxetine 54

(D) Cortex & Hippocampus Inflammation 54

(I) 
Cortex and Hippocampus Melatonin 54


(D) Cingulate Cortex MDD 55

(I) Hippocampus LPS 56

(D) Hippocampus Nec-1S 56

(I) Hippocampus Aripiprazole 57

(D) Hippocampus Aripiprazole 57
	(I) Immobilization Stress 15

(I) Skeletal Muscle Type 5 Adenylyl Cyclase Disruption 58
	22
	44

	
	High Mood

221477_s_at/ENST00000452684
	High Mood
(D)
A/4
55.31%
R/4
58.33%
	High Mood

7
	
	(I) Subgenual Anterior Cingulate Cortex BP 31
	(I) 
SH-SY5Y Neuroblastoma Cells Valproate 59
	
	(I) 
Corpus Collosum Lithium 60
	(I) Kidney Lithium 61
	22
	



C. Top 5 Mania Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in High Mood) Platform/Score/%
6pts
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in High Mood Score
12pts
	Step 2 Prior Human Genetic evidence for Mood 2pts
	Step 2 Prior Human Brain expression evidence for mood 4 pts 
	Step 2 Prior Human Peripheral Evidence for Mood 2 pt
	Step 2 Prior Non-human Genetic Evidence for Mood 1 pt 
	Step 2 Prior Non-Human Brain expression evidence for Mood 2pt 
	Step 2 Prior Non-Human Peripheral Evidence for Mood 1pt
	CFE Polyevidence Score for 
Involvement in High Mood (Based on Steps 1–4)

	ATP6V1C2
ATPase H+ Transporting V1 Subunit C2
	1553989_a_at/ENST00000381661
	(D)
A/2
42.55%
R/4
55.55%
	6
	
	(I) Subgenual Anterior Cingulate Cortex BP 31
	(I) 
NT2.D1 cells Valproate 62
	
	(I) Hippocampus  Valproate 63
	
	27

	ELL
Elongation Factor For RNA Polymerase II
	204096_s_at/ENST00000594635
	(D)
A/2
34.04%
R/2
41.66%
	6
	BP 45
	(I) Brain BP 64
	
	
	
	
	26

	GGA3
Golgi Associated, Gamma Adaptin Ear Containing, ARF Binding Protein 3
	211815_s_at/ENST00000538886
	(D)
A/2
36.17%
R/2
33.33%
	8
	 BP 65
	(D) Brain BP 34
	(I) Lymphoblastoid  Lithium 66

(I)
 SH-SY5Y Neuroblastoma cells 
Valproate 59
	
	
	
	25

	GLUL
Glutamate-Ammonia Ligase
	242281_at/ENST00000491322
	(D)
A/2
36.17%
R/2
47.22%
	11
	 BP 67
	(I) Anterior Cingulate Cortex BP 68

(I) Dorsolateral PFC  (BA 46) BP 69

(I) OFC BP 70

(I) DLPFC BP 69

(D) Lithium 36

(I) Anterior PFC BP 46
	(D) 
Embryonic Stem Cell Valproate 39

(I)
 Blood 
Lithium 71

(I) 
Blood 
BP 37

(I) Lymphoblastoid Cells 
BP 72

(D) 
PBMC 
BP 73
	
	(I) 
Brain Lithium 74

(D) 
VT Valproate 75

(D) Amygdala 
High-DHA Diet 76

(D) Hippocampus High-DHA Diet 76

(I) Hippocampus Omega-3 Fatty Acids 76
	(I) Schneider 2 (S2) Cells Lithium 77

(I)
 Blood 
BP 76

(I)
 Blood Docosahexaenoic Acid 76
	24

	PTGIR
Prostaglandin I2 Receptor
	206187_at/ENST00000595460
	(D)
A/2
44.68%
R/2
36.11%
	4
	
	(D) Brodmann's Area 9 BP 78
	
	
	
	
	24







Table S3. Co-Morbidity
A. Top 5 Depression Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in Low Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood Score
	Step 3 Validation ANOVA p-value/Score
	Prior human Brain expression evidence for
other disorder
	Prior human peripheral evidence for other disorder
	Prior Non-human Brain expression evidence
for other disorder
	Prior Non-human peripheral evidence for other disorder
	CFE Polyevidence Score for 
Involvement in Low Mood (Based on Steps 1–4)

	FKBP1A
FKBP Prolyl Isomerase 1A
	236669_at/ENST00000439640
	(D)
A/2
45%
R/4
50%
	11
	A/0
9.10E-01/Not Stepwise
R/2
8.78E-02/Stepwise
	 (D) Dementia 79

	(D) Stress 80
	(D) Alcoholism 81


	(D) 
Aging 82
	28

	FOSL2
FOS Like 2, AP-1 Transcription Factor Subunit
	218880_at/ENST00000379619
	(I)
A/2
48.93%
R/4
52.77%
	10
	A/0
2.64E-01/Not Stepwise
R/2
4.28E-01/Stepwise
	(I) Dementia 83

(I) 
Pain 84

	(I) 
Pain 85



	(I) Addiction 86

(I) Anxiety 87

(I) Psychosis
88
	
	28

	RIN3
Ras And Rab Interactor 3
	219457_s_at/ENST00000620541
	(I)
A/2
40.42%
R/2
33.33%
	10
	A/2
5.92E-01/Stepwise
R/2
5.69E-02/Stepwise
	(I) Dementia 89

(I) 
Psychosis 90


	
	(I)
 Alcoholism 81

(I) Dementia 91

(I) 
Pain 92
	
	26

	WDFY3
WD Repeat And FYVE Domain Containing 3
	238660_at/ENST00000514711
	(I)
A/2
38.29%
R/2
38.88%
	10
	A/0
5.83E-01/Not Stepwise
R/0
4.56E-01/Not Stepwise
	(I) Addiction 93
	(I) 
Pain 85


	(I)
 Pain 94

(I) 
Stress 95
	
	26

	FCAR
Fc Alpha Receptor
	211307_s_at/ENST00000355524
	(I)
A/2
38.29%
R/4
50%
	8
	A/0
3.58E-01/Not Stepwise
R/0
1.48E-01/Not Stepwise
	(I) 
Pain 84
	(I)
 Aging 96

(I) Neurological Disorders 97

(I) Psychosis 98

	
	
	25




B. Top 5 Bipolar Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in Low Mood/High Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood/High Mood Score
	Step 3 Validation ANOVA p-value/Score
	Prior human Brain expression evidence for
other disorder
	Prior human peripheral evidence for other disorder
	Prior Non-human Brain expression evidence
for other disorder
	Prior Non-human peripheral evidence for other disorder
	CFE Polyevidence Score for 
Involvement in Low Mood/High Mood (Based on Steps 1–4)
	Summed CFE Score

	CTSB
Cathepsin B
	Low Mood

213275_x_at/ENST00000353047
	Low Mood
(I)
A/2
48.93%
R/4
41.66%
	Low Mood

9
	Low Mood
A/2
1.40E-01/Stepwise
R/0
7.10E-02/Not Stepwise
	(I)
Aging 99

TCX, PCX, Hipp 
(I) Dementia100

(I) 
Pain 101

(I)
 SZ 102




	(I) Alcoholism 103

(I) 
SZ 104


	(I) Alcoholism 105

(I) Anxiety 33 

(I) Dementia 106

(I) 
Pain 107

(I) 
Stress 7
	(I) Aging 108

	30
	56

	
	High Mood

213275_x_at/ENST00000345125
	High Mood
(D)
A/2
44.68%
R/4
55.55%
	High Mood

6
	High Mood
A/0
1.82E-01/Not Stepwise
R/2
8.48E-02/Stepwise
	
	(D) Psychosis 109

	
	
	26
	

	TERF2
Telomeric Repeat Binding Factor 2
	Low Mood

1555183_at/ENST00000569584
	Low Mood
(I)
A/4
40%
R/2
38.88%
	Low Mood

9
	Low Mood
A/0
9.53E-01/Not Stepwise
R/0
3.14E-01/Not Stepwise
	(I) Aging 99

(I) Alcoholism 93

(I) Suicidality  110


	(I) Aging 111

(I) Alcoholism 112


	(I) Alcoholism 105

(I) 
Stress 113


	
	29
	53

	
	High Mood

1555183_at/ENST00000569584
	High Mood
(D)
A/2
46.8%
R/2
38.88%
	High Mood

6
	High Mood
A/2
2.20E-01/Stepwise
R/4
1.01E-02/Stepwise
	(D) 
ASD 35
	(D) 
Psychosis 114
	
	
	24
	

	NNT
Nicotinamide Nucleotide Transhydrogenase
	Low Mood

244531_at/ENST00000512996
	Low Mood
(I)
A/2
38.29%
R/2
36.11%
	Low Mood

8
	Low Mood
A/0
2.45E-01/Not Stepwise
R/0
6.08E-01/Not Stepwise
	(I) Suicidality  110
	(I) Stress 115


	
	
	24
	49

	
	High Mood

244531_at/ENST00000512996
	High Mood
(D)
A/2
34.04%
R/2
36.11%
	High Mood

8
	High Mood
A/0
2.52E-01/Not Stepwise
R/2
3.56E-01/Stepwise
	(D) Dementia 89


	(D) Alcoholismism 116

(D) Dementia 117

	(D) Alcoholismism  118

(D) Anxiety 87
	
	25
	

	ACOX1
Acyl-CoA Oxidase 1
	Low Mood

227962_at/ENST00000301608
	Low Mood
(I)
A/2
38.29%
R/2
47.22%
	Low Mood

9
	Low Mood
A/0
5.79E-01/Not Stepwise
R/0
5.25E-01/Not Stepwise
	(I) Alcoholism 119


	(I) Alcoholism 120

(I)
Pain 85
(I) Nafld 121


	(I) Alcoholism 118

(I) 
Stress 95


	(I) Alcoholism  122

	22
	47

	
	High Mood

227962_at/ENST00000301608
	High Mood
(D)
A/2
40.42%
R/2
47.22%
	High Mood

6
	High Mood
A/0
6.49E-01/Not Stepwise
R/2
4.57E-01/Stepwise
	
	(D) Psychosis 109
	
	(D) Aging 108
	25
	

	SOD2
Superoxide Dismutase 2
	Low Mood

221477_s_at/ENST00000452684
	Low Mood
(I)
A/4
51.06%
R/4
58.33%
	Low Mood

11
	Low Mood
A/0
8.19E-01/Not Stepwise
R/0
2.35E-01/Not Stepwise
	(I) 
ASD 64

PFC 
(I) Suicidality  123
	(I) Aging 96

(I) Alcoholism 120

(I)
 Pain 85





	(I) Alcoholism 105

	(I)
Aging 108

(I) Alcoholism 124




	22
	44

	
	High Mood

221477_s_at/ENST00000452684
	High Mood
(D)
A/4
55.31%
R/4
58.33%
	High Mood

7
	High Mood
A/0
4.04E-01/Not Stepwise
R/2
1.22E-01/Stepwise
	(D)
Psychosis 125


	(D) Dementia 126

	(D) Anxiety 127

(D) Stress 95


	(D) Stress 128


	22
	








C. Top 5 Mania Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in High Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in High Mood Score
	Step 3 Validation ANOVA p-value/Score
	Prior human Brain expression evidence for
other disorder
	Prior human peripheral evidence for other disorder
	Prior Non-human Brain expression evidence
for other disorder
	Prior Non-human peripheral evidence for other disorder
	CFE Polyevidence Score for 
Involvement in High Mood (Based on Steps 1–4)

	ATP6V1C2
ATPase H+ Transporting V1 Subunit C2
	1553989_a_at/ENST00000381661
	(D)
A/2
42.55%
R/4
55.55%
	6
	A/2
3.98E-01/Stepwise
R/2
1.01E-01/Stepwise
	
	
	(D) Alcoholism 105
	(D)
 Aging 108
	27

	ELL
Elongation Factor For RNA Polymerase II
	204096_s_at/ENST00000594635
	(D)
A/2
34.04%
R/2
41.66%
	6
	A/0
2.58E-01/Not Stepwise
R/0
6.27E-01/Not Stepwise
	(D) Dementia 129
	(D) Alcoholism 112
	(D) Alcoholism 105
	(D) 
Aging 108
	26

	GGA3
Golgi Associated, Gamma Adaptin Ear Containing, ARF Binding Protein 3
	211815_s_at/ENST00000538886
	(D)
A/2
36.17%
R/2
33.33%
	8
	A/2
3.01E-01/Stepwise
R/2
2.64E-01/Stepwise
	(D) Alcoholism 1306 

(D) Dementia 129

(D) 
SZ 35

	(D) Alcoholism 112
	(D) Alcoholism 81
	
	25

	GLUL
Glutamate-Ammonia Ligase
	242281_at/ENST00000491322
	(D)
A/2
36.17%
R/2
47.22%
	11
	A/0
1.79E-01/Not Stepwise
R/2
3.93E-01/Stepwise
	(D) Dementia 89


	(D) Dementia 97

(D) Pain 131



	(D) Addiction 118

(D) Anxiety 87

(D)
 Pain 132
	(D)
Mood 133


	24

	PTGIR
Prostaglandin I2 Receptor
	206187_at/ENST00000595460
	(D)
A/2
44.68%
R/2
36.11%
	4
	A/2
3.52E-01/Stepwise
R/2
8.08E-02/Stepwise
	
	(D) Alcoholism 112
	(D) Alcoholism 105
	(D) Alcoholism 134

(D) 
Aging 108

(D) Pain 135
	24




Table S4. Treatments
A. Top 5 Depression Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in Low Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood Score
	Step 3 Validation ANOVA p-value/Score
	Prior human Brain expression evidence for
treatment
	Prior human peripheral evidence for treatment
	Prior Non-human Brain expression evidence
treatment
	Prior Non-human peripheral evidence for treatment 
	CFE Polyevidence Score for 
Involvement in Low Mood (Based on Steps 1–4)

	FKBP1A
FKBP Prolyl Isomerase 1A
	236669_at/ENST00000439640
	(D)
A/2
45%
R/4
50%
	11
	A/0
9.10E-01/Not Stepwise
R/2
8.78E-02/Stepwise
	(I) Lithium 36


	(I) Magnesium 136

(I) 
Lithium 36

(I) Valproate 39

(I) Vortioxetine 137
	(I) Fluoxetine 138


	(I) Clozapine 88

(I) Diazepam 139


	28

	FOSL2
FOS Like 2, AP-1 Transcription Factor Subunit
	218880_at/ENST00000379619
	(I)
A/2
48.93%
R/4
52.77%
	10
	A/0
2.64E-01/Not Stepwise
R/2
4.28E-01/Stepwise
	
	(D) Vitamin D3 140
	(D) Omega-3 Fatty Acids 141
	(D) Omega-3 Fatty Acids 76
	28

	RIN3
Ras And Rab Interactor 3
	219457_s_at/ENST00000620541
	(I)
A/2
40.42%
R/2
33.33%
	10
	A/2
5.92E-01/Stepwise
R/2
5.69E-02/Stepwise
	
	
	(D) Minocycline 92
	(D) Omega-3 Fatty Acids 76
	26

	WDFY3
WD Repeat And FYVE Domain Containing 3
	238660_at/ENST00000514711
	(I)
A/2
38.29%
R/2
38.88%
	10
	A/0
5.83E-01/Not Stepwise
R/0
4.56E-01/Not Stepwise
	
	
	(D) 
Omega-3 Fatty Acids 76

(D)
 S-Adenosyl Methionine 94
	
	26

	FCAR
Fc Alpha Receptor
	211307_s_at/ENST00000355524
	(I)
A/2
38.29%
R/4
50%
	8
	A/0
3.58E-01/Not Stepwise
R/0
1.48E-01/Not Stepwise
	
	(D) Indomethacin 142
	
	
	25





B. Top 5 Bipolar Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in Low Mood/High Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood/High Mood Score
	Step 3 Validation ANOVA p-value/Score
	Prior human Brain expression evidence for
treatment
	Prior human peripheral evidence for treatment
	Prior Non-human Brain expression evidence
treatment
	Prior Non-human peripheral evidence for treatment 
	CFE Polyevidence Score for 
Involvement in Low Mood/High Mood (Based on Steps 1–4)
	Summed CFE Score

	CTSB
Cathepsin B
	Low Mood

213275_x_at/ENST00000353047
	Low Mood
(I)
A/2
48.93%
R/4
41.66%
	Low Mood

9
	Low Mood
A/2
1.40E-01/Stepwise
R/0
7.10E-02/Not Stepwise
	
	(D) Curcumin 143

(D) 
N-Acetyl-L-Cysteine 144

(D)
 Zinc 145

	(D) Fluoxetine 146

(D) Clozapine 88


	(D) Running 147


	30
	56

	
	High Mood

213275_x_at/ENST00000345125
	High Mood
(D)
A/2
44.68%
R/4
55.55%
	High Mood

6
	High Mood
A/0
1.82E-01/Not Stepwise
R/2
8.48E-02/Stepwise
	(I) Ketamine 29

(I) Lithium 36

	(I) Carbamazepine 39

(I) Lithium 36

(I) Running 147

(I) Valproate 39


	(I) Ketamine 20

(I)
Zinc 148


	(I) Clozapine 88

(I) Coenzyme Q10 149

(I) Running 147

	26
	

	TERF2
Telomeric Repeat Binding Factor 2
	Low Mood

1555183_at/ENST00000569584
	Low Mood
(I)
A/4
40%
R/2
38.88%
	Low Mood

9
	Low Mood
A/0
9.53E-01/Not Stepwise
R/0
3.14E-01/Not Stepwise
	
	
	(D) Amphetamine 150
	
	29
	53

	
	High Mood

1555183_at/ENST00000569584
	High Mood
(D)
A/2
46.8%
R/2
38.88%
	High Mood

6
	High Mood
A/2
2.20E-01/Stepwise
R/4
1.01E-02/Stepwise
	
	
	(I) Fluoxetine 42
	(I) Pioglitazone 151
	24
	

	NNT
Nicotinamide Nucleotide Transhydrogenase
	Low Mood

244531_at/ENST00000512996
	Low Mood
(I)
A/2
38.29%
R/2
36.11%
	Low Mood

8
	Low Mood
A/0
2.45E-01/Not Stepwise
R/0
6.08E-01/Not Stepwise
	(D) Lithium 36
	(D) 
Lithium 36

(D)
Nicotinamide Riboside 152

(D) Valproate 39
	
	
	24
	49

	
	High Mood

244531_at/ENST00000512996
	High Mood
(D)
A/2
34.04%
R/2
36.11%
	High Mood

8
	High Mood
A/0
2.52E-01/Not Stepwise
R/2
3.56E-01/Stepwise
	
	
	
	
	25
	

	ACOX1
Acyl-CoA Oxidase 1
	Low Mood

227962_at/ENST00000301608
	Low Mood
(I)
A/2
38.29%
R/2
47.22%
	Low Mood

9
	Low Mood
A/0
5.79E-01/Not Stepwise
R/0
5.25E-01/Not Stepwise
	(D) Lithium 36
	(D)
 Lithium 36

(D) Valproate 39

(D) Vortioxetine 137
	
	(D) Berberine 153

(D) Exercise 153

	22
	47

	
	High Mood

227962_at/ENST00000301608
	High Mood
(D)
A/2
40.42%
R/2
47.22%
	High Mood

6
	High Mood
A/0
6.49E-01/Not Stepwise
R/2
4.57E-01/Stepwise
	
	(I) 
Acetyl-L-Carnitine 154

(I) Exercise  155

(I) Taurine 155
	
	(I) Coenzyme Q10 156

(I) Ketogenic Diet 157

(I) Omega-3 Fatty Acids 158

(I) Resveratrol 159
	25
	

	SOD2
Superoxide Dismutase 2
	Low Mood

221477_s_at/ENST00000452684
	Low Mood
(I)
A/4
51.06%
R/4
58.33%
	Low Mood

11
	Low Mood
A/0
8.19E-01/Not Stepwise
R/0
2.35E-01/Not Stepwise
	
	(D) Metformin 160

(D) Sertraline 161

(D) Vitamin D3 162

(D) Vitamin E 163
	(D) Coenzyme Q10 164

(D) Ketogenic Diet 165
	(D) Aspirin 166

(D) Coenzyme Q10 167

(D) Metformin 168

(D) Pioglitazone 169

(D) Vitamin D3 170
	22
	44

	
	High Mood

221477_s_at/ENST00000452684
	High Mood
(D)
A/4
55.31%
R/4
58.33%
	High Mood

7
	High Mood
A/0
4.04E-01/Not Stepwise
R/2
1.22E-01/Stepwise
	
	(I)
 Alpha Lipoic Acid 171

(I) Berberine 172

(I) Exercise 173

(I) Fasting 174

(I) Melatonin 175

(I) Metformin 176

(I) Resveratrol 171

(I) Vitamin C 177

(I) Valproate 59

(I) Vitamin C 177


	(I) 
Alpha Lipoic Acid 178

(I) Coenzyme Q10 179

(I) Curcumin 180

(I) Exercise 181

(I) 
Lithium 60

(I) Melatonin 54




	(I) Berberine 172

(I) Curcumin 180

(I) Exercise 182

(I) Fasting 183

(I) Lithium 61

(I) Melatonin 175

(I) Metformin 184

(I) Omega-3 Fatty Acids 76

(I) Probiotics 182

(I) Resveratrol 185

(I) Valproate 186

(I) Vitamin B3 187

(I) Vitamin C 188

(I) Vitamin D3 170
	22
	





C. Top 5 Mania Biomarkers
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in High Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in High Mood Score
	Step 3 Validation ANOVA p-value/Score
	Prior human Brain expression evidence for
treatment
	Prior human peripheral evidence for treatment
	Prior Non-human Brain expression evidence
treatment
	Prior Non-human peripheral evidence for treatment 
	CFE Polyevidence Score for 
Involvement in High Mood (Based on Steps 1–4)

	ATP6V1C2
ATPase H+ Transporting V1 Subunit C2
	1553989_a_at/ENST00000381661
	(D)
A/2
42.55%
R/4
55.55%
	6
	A/2
3.98E-01/Stepwise
R/2
1.01E-01/Stepwise
	
	(I) Valproate 62
	(I) Imipramine 189

(I) 
Ketamine 189

(I) 
Valproate 63
	
	27

	ELL
Elongation Factor For RNA Polymerase II
	204096_s_at/ENST00000594635
	(D)
A/2
34.04%
R/2
41.66%
	6
	A/0
2.58E-01/Not Stepwise
R/0
6.27E-01/Not Stepwise
	
	(I) Dexamethasone 190

(I) Indomethacin 142
	
	
	26

	GGA3
Golgi Associated, Gamma Adaptin Ear Containing, ARF Binding Protein 3
	211815_s_at/ENST00000538886
	(D)
A/2
36.17%
R/2
33.33%
	8
	A/2
3.01E-01/Stepwise
R/2
2.64E-01/Stepwise
	
	(I) 
Lithium 66

(I) Valproate 59
	(I) 
Ketamine 20
	
	25

	GLUL
Glutamate-Ammonia Ligase
	242281_at/ENST00000491322
	(D)
A/2
36.17%
R/2
47.22%
	11
	A/0
1.79E-01/Not Stepwise
R/2
3.93E-01/Stepwise
	
	(I) Paroxetine 191

(I) Prednisolone 142

(I) Vortioxetine 137


	(I) Docosahexaenoic Acid 76

(I) Guanosine 192

(I) 
Ketamine 20

(I) Nortriptyline 193

(I)
 Omega-3 Fatty Acids 76


	(I) Dexamethasone 194

(I) Docosahexaenoic Acid 76

(I) 
Oleice Acid 195

(I) 
Omega-3 Fatty Acids 76

(I) Palmitate 195

(I) Phenobarbital 196

	24

	PTGIR
Prostaglandin I2 Receptor
	206187_at/ENST00000595460
	(D)
A/2
44.68%
R/2
36.11%
	4
	A/2
3.52E-01/Stepwise
R/2
8.08E-02/Stepwise
	
	(I) Indomethacin 142
	
	
	24




	Table S5. Genomic and Clinical Predictions Comparison.  Predictions of occurrence of Hospitalizations for Depression and for Mania in the year following testing and all future years were performed in the entire combined dataset (n=1186), separately in males (n=942) and females (n=244). 

	A. First Year Depression

	Gender
	Predictor
	Events/Total Events
	ROC AUC
	AUC p-value

	Females
	Best Predictive Biomarker
(Longitudinal)
CD44
204490_s_at
	4/53
	0.83
	1.56E-02

	Females
	HAMD
	4/53
	0.57
	3.56E-01

	Females
	Low SMS7
	4/53
	0.3
	9.11E-01

	Males
	Best Predictive Biomarker
(Longitudinal)
CTSB
ENST00000353047
	5/36
	0.81
	1.49E-02

	Males
	Low SMS7
	5/36
	0.72
	5.73E-02

	Males
	HAMD
	5/35
	0.7
	7.86E-02

	B. All Future Years Depression

	Gender
	Predictor
	Events/Total Events
	HAZARD RATIO
	p-value

	Females
	Best Predictive Biomarker
(Longitudinal)
SH3BGRL2
ENST00000369838
	8/21
	8.5
	9.66E-03 

	Females
	Low SMS7
	8/21
	4.55
	1.21E-02

	Females
	HAMD
	8/21
	0.88
	4.24E-01 

	Males
	Low SMS7
	8/42
	16.79
	1.19E-02 

	Males
	Best Predictive Biomarker
(Longitudinal)
CTSB
(ENST00000353047) 
	8/42
	2.55
	1.66 E-02

	Males
	HAMD
	8/42
	1.33
	2.82E-01 

	C. First Year Mania

	Gender
	Predictor
	Events/Total Events
	ROC AUC
	AUC p-value

	Females
	Best Predictive Biomarker
(Crossectional)
GNAS
242975_s_at
	1/94
	1
	4.33E-02

	Females
	SMS7
	1/94
	0.6
	3.70E-01

	Females
	YMRS
	1/94
	0.31
	7.41E-01

	Males
	Best Predictive Biomarker
(Crossectional)
SAE1
ENST00000392776
	8/189
	0.68
	4.36E-02

	Males
	SMS7
	8/189
	0.6
	1.77E-01

	Males
	YMRS
	8/189
	0.49
	5.51E-01

	D. All Future Years Mania

	Gender
	Predictor
	Events/Total Events
	HAZARD RATIO
	p-value

	Females
	Best Predictive Biomarker
(Longitudinal)
MEGF9
ENST00000373930
	5/22
	46.7 
	
1.11E-02 


	Females
	YMRS
	5/22

	6.1

	2.17E-02


	Females
	SMS7
	5/22
	0.47
	7.09E-02

	Males
	YMRS
	35/326
	2.49
	9.82E-08

	Males
	Best Predictive Biomarker
(Longitudinal)
HSP90AB1
214359_s_at
	35/326
	2.37
	9.63E-03 

	Males
	SMS7
	35/326
	1.09
	3.67E-01 




Table S6 Biomarkers (n=14) that Overlap with Top Genes from Largest Bipolar GWAS to date (O’Connell et al. 2025, Nature)197

	Gene Symbol/Name
	Probeset or Transcript
	Step 1
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood Score
	Step 3 Validation ANOVA p-value/Score
	Step 4 Significant Prediction of Low Mood/High Mood (Low Mood State SMS7 ≤ 33) ROC AUC/p-value ALL 3pt. M/F 2pt.
	Step 4 Significant Prediction of  Low Mood/High Mood (HAMD/YMRS) ROC AUC/p-value ALL 3pt. M/F 2pt.
	Step 4 Significant Predictions of First Year Hospitalizations for Depression/Mania
ROC AUC/p-value ALL 3pt. M/F 2pt.
	Step 4 Significant Predictions of Future Hospitalizations for Depression/Mania
HR/HR p-value ALL 3pt. M/F 3pt.
	Other Psychiatric and Related Disorders Evidence in the Same Direction as Low Mood/ High Mood
	Treatments that Modulate the Biomarker in Opposite Direction to Low Mood/ High Mood
	CFE Polyevidence Score for 
Involvement in Low Mood (Based on Steps 1–4)
	Summed CFE Score

	FURIN
Furin, Paired Basic Amino Acid Cleaving Enzyme
	Low Mood
ENST00000681865
	Low Mood 
(D)
RNAseq/4
66.7%
	Low Mood 
1
	Low Mood RNAseq/
4.6E-1/Not Stepwise
	
	All
HAMD  C:
(65/301)
0.57/3.45E-02 

Gender-M
HAMD  C:
(52/237)
0.58/3.32E-02
	
	
	Addictions
Alcohol
Dementia
Depression
Longevity
Stress
SZ
	Amphetamine
Cordycepin
Gallic Acid
Magnesium
Prednisolone
Retinoic Acid (Atra)
Sars-Cov-2
	17
	37

	
	High Mood
ENST00000681865
	High Mood 
(I)
RNAseq/4
66.7%
	High Mood 
1
	High Mood RNAseq/2
3.31E-1/Stepwise
	Gender-F
R SMS7 C:
(28/72)
0.66/1.11E-02
	
	
	
	Aging
Alcohol
Anxiety
Dementia
Depression
Mood
Pain
Sleep
SZ

	
	20
	

	ARHGAP15
Rho GTPase Activating Protein 15
	Low Mood
ENST00000549436
	Low Mood 
(I)
RNAseq/4
66.7%
	Low Mood 
8
	Low Mood RNAseq/
2.12E-1/Not Stepwise
	
	Gender-M
HAMD  C:
(52/237)
0.59/2.26E-02
	Gender-M
First Year  L:
(5/36)
0.81/1.49E-02
	
	Alcohol
Dementia
Depression
Longevity
Pain
PTSD
Stress
SZ
Fasd
	Carbamazepine
Clozapine
Fluoxetine
	16
	33

	
	High Mood
ENST00000549436
	High Mood
 (D)
RNAseq/4
66.7%
	High Mood 
8
	High Mood RNAseq/2
1.94E-1/Stepwise
	
	
	ALL
First Year  C:
(14/241)
0.64/3.97-02

Gender-F
First Year  L:
(3/22)
0.84/3.10E-02
	
	Addictions
Aging
Alcohol
Anxiety
BP
Dementia
Depression
Stress
SZ
	
	17
	

	THRA
Thyroid Hormone Receptor Alpha
	Low Mood
ENST00000264637
	Low Mood 
(I)
RNAseq/2
33.3%
	Low Mood 
1
	Low Mood RNAseq/
8.92E-1/Not Stepwise
	
	
	Gender-M
First Year  L:
(5/36)
0.77/2.88E-02
	
	ADHD
Alcohol
Anxiety
ASD
BP
Dementia
Depression
Neurological
Suicide
SZ
	Fluoxetine
Lithium
Norethindrone
Thyroid T3 Supplementation
	14
	30

	
	High Mood
ENST00000264637
	High Mood 
(D)
RNAseq/2
33.3%
	High Mood 
1
	High Mood RNAseq/2
4.15E-1/Stepwise
	
	
	Gender-F
First Year  C:
(6/52)
0.74/2.75E-02

Gender-F
First Year  L:
(3/22)
0.86/2.49E-02
	
	Alcohol
Dementia
Longevity
Neurological
PTSD
Stress
Suicide
SZ
	
	16
	

	FURIN
Furin, Paired Basic Amino Acid Cleaving Enzyme
	Low Mood
ENST00000680687
	Low Mood 
(I)
RNAseq/2
44.4%
	Low Mood 
1
	Low Mood 
RNAseq/
2.51E-1/Not Stepwise
	All
R Low Mood State C:
(56/309)
0.59/2.13E-02

Gender-M
R Low Mood State C:
(48/243)
0.62/5.96E-03
	
	
	
	Addictions
Aging
Alcohol
Anxiety
Dementia
Mood
Pain
Sleep
SZ
Depression
	Alpha Lipoic Acid
Cordycepin
Ketamine
Nicotine
	15
	27

	
	High Mood
ENST00000680687
	High Mood 
(D)
RNAseq/2
44.4%
	High Mood 
1
	
	 
	 
	 
	 
	Addictions
Alcohol
Dementia
Depression
Longevity
Stress
SZ
	
	12
	

	OLFM1
Olfactomedin 1
	Low Mood
213131_at
	Low Mood 
(D)
Affy /2
4%
	Low Mood 
11
	Low Mood Affy /
9.56E-1/Not Stepwise
	Gender-M
A Low Mood State L:
(42/322)
0.58/3.91E-02
	
	
	All
Future Year L:
(115/364)
1.36/2.08E-02

Gender-M
Future Year L:
(101/311)
1.39/2.02E-02
	Addictions
Aging
Alcohol
ASD
BP
Dementia
Depression
Longevity
Neurological
SZ
Tourette Syndrome
	Clozapine
Escitalopram
Ketamine
Methylphenidate
Nortriptyline
Valproate
	18
	27

	
	High Mood
213131_at
	High Mood 
(I)
Affy/2
42.9%
	High Mood 
7
	High Mood Affy/
3.71E-1/Not Stepwise
	
	
	
	
	Addictions
Aging
Alcohol
Dementia
Neurological
Stress
Suicide
SZ
	
	9
	

	RBFOX1
RNA Binding Fox-1 Homolog 1
	Low Mood
1553422_s_at
	Low Mood 
(I)
Affy /4
63.8%
	Low Mood 
6
	Low Mood Affy /
3.68E-1/Not Stepwise
	
	
	
	
	ADHD
Aging
Alcohol
Dementia
Depression
PTSD
Stress
Suicide
SZ
	Pape-1
Valproate
	10
	27

	
	High Mood
1553422_s_at
	High Mood 
(D)
Affy/4
59.6%
	High Mood 
8
	High Mood Affy/2
2.3E-1/Stepwise
	
	All
YMRS C:
(26/693)
0.61/2.86E-02

Gender-F
YMRS C:
(4/138)
0.85/7.95E-03

Gender-F
YMRS L:
(2/83)
0.85/4.82E-02
	
	
	Addictions
Alcohol
ASD
BP
Dementia
Depression
Longevity
Neurological
	
	17
	

	SP4
Sp4 Transcription Factor
	Low Mood
236265_at
	Low Mood 
(D)
Affy /4
52.5%
	Low Mood 
8
	Low Mood Affy /2
7.96E-1/Stepwise
	Gender-F
A Low Mood State C:
(28/126)
0.61/3.49-02
	
	Gender-F
First Year  C:
(9/84)
0.72/1.53E-02
	
	Addictions
Alcohol
Dementia
Depression
Pain
Psychosis
PTSD
Stress
SZ
	
	18
	25

	
	High Mood
236265_at
	High Mood 
(I)
Affy/2
47.6%
	High Mood 
5
	High Mood Affy/
9.82E-1/Not Stepwise
	 
	 
	 
	 
	Addictions
Alcohol
Dementia
Pain
PTSD
Stress
SZ
	
	7
	

	HTT
Huntingtin
	Low Mood
ENST00000680360
	Low Mood 
(I)
RNAseq/2
38.9%
	Low Mood 
6
	Low Mood 
RNAseq/
9.66E-1/Not Stepwise
	All
R Low Mood State C:
(56/309)
0.59/2.17E-02

Gender-M
R Low Mood State C:
(48/243)
0.64/1.67E-03
	All
HAMD  C:
(65/301)
0.60/6.02E-03 

Gender-M
HAMD  C:
(52/237)
0.64/1.25E-03
	
	
	Aging
Alcohol
Dementia
PTSD
SZ
	A2 Art-Mirna
Acidic Lpps
Ar12
Ar12 And Neratinib
Caspase-6 Ablation
Curcumin
Ginseng
Neonatal Iron Supplementation
Nmda
Ph 4 Lpps
Rapamycin
Sihtt Sirna
Tht
Vortioxetine
	14
	22

	
	High Mood
ENST00000680360
	High Mood 
(D)
RNAseq/2
38.9%
	High Mood 
6
	
	 
	 
	 
	 
	Aging
Alcohol
Depression
Longevity
Pain
PTSD
Sleep
Neurological
	
	8
	

	MED24
Mediator Complex Subunit 24
	Low Mood
ENST00000579364
	Low Mood 
(D)
RNAseq/2
37.5%
	Low Mood 
6
	
Low Mood RNAseq/
3.55E-1/Not Stepwise
	Gender-F
R Low Mood State L:
(3/26)
0.83/3.55E-02
	Gender-F
HAMD  C:
(13/64)
0.69/1.81E-02
	
	
	Alcohol
Cancer
Longevity
Stress
	
	12
	20

	
	High Mood
ENST00000579364
	High Mood 
(I)
RNAseq/2
37.5%
	High Mood 
6
	
	 
	 
	 
	 
	
	
	8
	

	EXD3
Exonuclease 3'-5' Domain Containing 3
	Low Mood
1555914_a_at
	Low Mood 
(D)
Affy /2
4%
	Low Mood 
8
	Low Mood Affy /
7.78E-1/Not Stepwise
	
	Gender-F
HAMD  C:
(8/126)
0.75/9.11E-03
	
	
	Alcohol
BP
Depression
Suicide
	
	12
	19

	
	High Mood
1555914_a_at
	High Mood 
(I)
Affy/2
33.3%
	High Mood 
5
	High Mood 
Affy/
3.6E-1/Not Stepwise
	 
	 
	 
	 
	Aging
BP
Dementia
SZA
	
	7
	

	MLEC
Malectin
	Low Mood
200617_at
	Low Mood 
(I)
Affy /2
46.8%
	Low Mood 
6
	Low Mood Affy /
7.37E-1/Not Stepwise
	
	
	
	All
Future Year L:
(115/364)
1.28/1.41E-02

Gender-M
Future Year L:
(101/311)
1.33/1.11E-02
	Alcohol
ASD
BP
Pain
Stress
SZ
	
	11
	17

	
	High Mood
200617_at
	High Mood 
(D)
Affy/2
46.8%
	High Mood 
4
	High Mood 
Affy/
7.3E-1/Not Stepwise
	 
	 
	 
	 
	Alcohol
ASD
Dementia
Depression
Longevity
Psychosis
Stress
	
	6
	

	MSANTD1
Myb/SANT DNA Binding Domain Containing 1
	Low Mood
237434_x_at
	Low Mood 
(I)
Affy /2
38.3%
	Low Mood 
8
	Low Mood Affy /
5.8E-1/Not Stepwise
	
	
	All
First Year  L:
(30/362)
0.61/2.63E-02
	
	Alcohol
Anxiety
Dementia
Depression
Stress
	Magnesium
	13
	17

	
	High Mood
237434_x_at
	High Mood 
(D)
Affy/2
38.3%
	High Mood 
2
	
	 
	 
	 
	 
	Depression
Stress
	
	4
	

	SHISA9
Shisa Family Member 9
	Low Mood
229978_at
	Low Mood 
(D)
Affy /2
37.5%
	Low Mood 
8
	Low Mood 
Affy /
9.17E-1/Not Stepwise
	
	
	
	
	Dementia
Depression
Stress
SZ
	Clozapine
Indomethacin
Valproate
	10
	15

	
	High Mood
229978_at
	High Mood 
(I)
Affy/2
4.5%
	High Mood 
3
	
	 
	 
	 
	
	 Alcohol
Anxiety
Depression
Stress

	
	5
	

	BCL11B
BAF Chromatin Remodeling Complex Subunit BCL11B
	High Mood
219528_s_at
	High Mood 
(I)
Affy/2
33.3%
	High Mood 
6
	
High Mood Affy/
9.99E-1/Not Stepwise
	All
A SMS7 L:
(123/424)
0.57/1.25E-02

 Gender-M
A SMS7 L:
(110/341)
0.57/2.26E-02
	
	
	
	Alcohol
Ameloblastoma
Anxiety
BP
Dementia
Depression
Pain
PTSD
Stress
	Ginseng
Nad+
	11
	11

	SPEF1
Sperm Flagellar 1
	High Mood
216119_s_at
	High Mood 
(D)
Affy/2
34%
	High Mood 

	
	 
	 
	 
	
	Addictions
Alcohol
Dementia
Depression
Longevity
Stress
SZ
	Ketamine
	2
	2













Table S7 Overlap with Aging and Longevity
A. Top 5 Depression Genes
	Gene Symbol/Name
	Probeset/
Transcript
	Step 1 Discovery (Direction of Change in Low Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood Score
	Step 3 Validation ANOVA p-value/Score
	Aging 

	Longevity
	Treatments that Modulate the Biomarker in Opposite Direction to Low Mood
	CFE Polyevidence Score for 
Involvement in Low Mood (Based on Steps 1–4)

	FKBP1A
FKBP Prolyl Isomerase 1A
	236669_at/
ENST00000439640
	(D)
A/2
45%
R/4
50%
	11
	A/0
9.10E-01/Not Stepwise
R/2
8.78E-02/Stepwise
	(D)
heart
Aging
82

	
(I)
Kidney ,Skin
Longevity
108

	Clozapine
Diazepam
Fluoxetine
Lithium
Magnesium
Valproate
Vortioxetine
	28

	FOSL2
FOS Like 2, AP-1 Transcription Factor Subunit
	218880_at/
ENST00000379619
	(I)
A/2
48.93%
R/4
52.77%
	10
	A/0
2.64E-01/Not Stepwise
R/2
4.28E-01/Stepwise
	
	(D)
Lung ,Skin
Longevity
108

	Omega-3 Fatty Acids
Vitamin D3
	28

	RIN3
Ras And Rab Interactor 3
	219457_s_at/
ENST00000620541
	(I)
A/2
40.42%
R/2
33.33%
	10
	A/2
5.92E-01/Stepwise
R/2
5.69E-02/Stepwise
	
	(D)
lung 
Longevity
108

	Minocycline
Omega-3 Fatty Acids
	26

	WDFY3
WD Repeat And FYVE Domain Containing 3
	238660_at/
ENST00000514711
	(I)
A/2
38.29%
R/2
38.88%
	10
	A/0
5.83E-01/Not Stepwise
R/0
4.56E-01/Not Stepwise
	
	(D)
Liver,Skin 
Longevity
108

	Omega-3 Fatty Acids
S-Adenosyl Methionine
	26

	FCAR
Fc Alpha Receptor
	211307_s_at/
ENST00000355524
	(I)
A/2
38.29%
R/4
50%
	8
	A/0
3.58E-01/Not Stepwise
R/0
1.48E-01/Not Stepwise
	

(I)
Blood
Aging
96

	
	Indomethacin
	25



B. Top 5 Bipolar Genes
	Gene Symbol/Name
	Probeset/
Transcript
	Step 1 Discovery (Direction of Change in Low Mood/High Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in Low Mood/High Mood Score
	Step 3 Validation ANOVA p-value/Score
	Aging 

	Longevity
	Treatments that Modulate the Biomarker in Opposite Direction to Low Mood /High Mood
	CFE Polyevidence Score for 
Involvement in Low Mood/High Mood (Based on Steps 1–4)
	Summed CFE Score

	CTSB
Cathepsin B
	Low Mood

213275_x_at/
ENST00000353047
	Low Mood
(I)
A/2
48.93%
R/4
41.66%
	Low Mood

9
	Low Mood
A/2
1.40E-01/Stepwise
R/0
7.10E-02/Not Stepwise
	(I)
granule cell layer of dentate gyrus
Aging
99

(I)
Skeletal Muscle
Aging
198

(I)
Plasma
Aging
199

(I)
Microglia, Olfactory Bulb
Aging
200

(I)
Inferior Temporal Cortex
,Temporal Lobe White Matter. Piriform Cortex
Aging
201

	(D)
Lung fibroblast
Longevity
202

(D)
Breast Cancer Cell Line
Longevity
203


	Clozapine
Curcumin
Fluoxetine
N-Acetyl-L-Cysteine
Rutin
Running
Zinc
	30
	56

	
	High Mood

213275_x_at/
ENST00000345125
	High Mood
(D)
A/2
44.68%
R/4
55.55%
	High Mood

6
	High Mood
A/0
1.82E-01/Not Stepwise
R/2
8.48E-02/Stepwise
	
	
	Carbamazepine
Clozapine
Coenzyme Q10
Ketamine
Lithium
Omega-3 Fatty Acids
Running
Valproate
Zinc
	26
	

	TERF2
Telomeric Repeat Binding Factor 2
	Low Mood

1555183_at/
ENST00000569584
	Low Mood
(I)
A/4
40%
R/2
38.88%
	Low Mood

9
	Low Mood
A/0
9.53E-01/Not Stepwise
R/0
3.14E-01/Not Stepwise
	
(I)
hippocampus
Aging
99

	
	Amphetamine
	29
	53

	
	High Mood

1555183_at/
ENST00000569584
	High Mood
(D)
A/2
46.8%
R/2
38.88%
	High Mood

6
	High Mood
A/2
2.20E-01/Stepwise
R/4
1.01E-02/Stepwise
	
	
	Fluoxetine
Pioglitazone
	24
	

	NNT
Nicotinamide Nucleotide Transhydrogenase
	Low Mood

244531_at/
ENST00000512996
	Low Mood
(I)
A/2
38.29%
R/2
36.11%
	Low Mood

8
	Low Mood
A/0
2.45E-01/Not Stepwise
R/0
6.08E-01/Not Stepwise
	
	(D)
Mesenchymal Stem Cells
,Hmscs
,Tail-Tip Fibroblasts, Trapezoid Body Fibers
Longevity
204
	Lithium
Nicotinamide Riboside
Valproate
	24
	49

	
	High Mood

244531_at/
ENST00000512996
	High Mood
(D)
A/2
34.04%
R/2
36.11%
	High Mood

8
	High Mood
A/0
2.52E-01/Not Stepwise
R/2
3.56E-01/Stepwise
	
	
	
	25
	

	ACOX1
Acyl-CoA Oxidase 1
	Low Mood

227962_at/
ENST00000301608
	Low Mood
(I)
A/2
38.29%
R/2
47.22%
	Low Mood

9
	Low Mood
A/0
5.79E-01/Not Stepwise
R/0
5.25E-01/Not Stepwise
	(I)
Liver
Aging
158

(I)
Liver
Aging
205

	(D)
Liver,Skin 
Longevity
108


	Berberine
Exercise
Lithium
Valproate
Vortioxetine
	22
	47

	
	High Mood

227962_at/
ENST00000301608
	High Mood
(D)
A/2
40.42%
R/2
47.22%
	High Mood

6
	High Mood
A/0
6.49E-01/Not Stepwise
R/2
4.57E-01/Stepwise
	
	
	Acetyl-L-Carnitine
Coenzyme Q10
Exercise
Ketogenic Diet
Omega-3 Fatty Acids
Resveratrol
Taurine
	25
	

	SOD2
Superoxide Dismutase 2
	Low Mood

221477_s_at/
ENST00000452684
	Low Mood
(I)
A/4
51.06%
R/4
58.33%
	Low Mood

11
	Low Mood
A/0
8.19E-01/Not Stepwise
R/0
2.35E-01/Not Stepwise
	
	(D)
Brain
Longevity
206

(D)
Adult Brain
,Nervous System, Dopaminergic Neurons, Indirect Flight Muscles
Longevity
207

(D)
Cortex
Longevity
208

(I)
Skeletal Muscle
Longevity
209
	Aspirin
Coenzyme Q10
Ketogenic Diet
Metformin
Pioglitazone
Sertraline
Vitamin D3
Vitamin E
	22
	44

	
	High Mood

221477_s_at/
ENST00000452684
	High Mood
(D)
A/4
55.31%
R/4
58.33%
	High Mood

7
	High Mood
A/0
4.04E-01/Not Stepwise
R/2
1.22E-01/Stepwise
	
	
	Alpha Lipoic Acid
Berberine
Coenzyme Q10
Curcumin
Exercise
Fasting
Lithium
Melatonin
Metformin
Omega-3 Fatty Acids
Probiotics
Resveratrol
Valproate
Vitamin B3
Vitamin C
Vitamin D3
	22
	
















C. Top 5 Mania Genes
	Gene Symbol/Name
	Probeset/Transcript
	Step 1 Discovery (Direction of Change in High Mood) Platform/Score/%
	Step 2 Prioritization Convergent Functional Genomics (CFG) Evidence for Involvement in High Mood Score
	Step 3 Validation ANOVA p-value/Score
	Aging 

	Longevity
	Treatments that Modulate the Biomarker in Opposite Direction to High Mood
	CFE Polyevidence Score for 
Involvement in High Mood (Based on Steps 1–4)

	ATP6V1C2
ATPase H+ Transporting V1 Subunit C2
	1553989_a_at/
ENST00000381661
	(D)
A/2
42.55%
R/4
55.55%
	6
	A/2
3.98E-01/Stepwise
R/2
1.01E-01/Stepwise
	
	 (D)
Lung ,Skin
Longevity
108

	Imipramine
Ketamine
Valproate
	27

	ELL
Elongation Factor For RNA Polymerase II
	204096_s_at/
ENST00000594635
	(D)
A/2
34.04%
R/2
41.66%
	6
	A/0
2.58E-01/Not Stepwise
R/0
6.27E-01/Not Stepwise
	
	(D)
Liver ,Lung,Skin
Longevity
108

	Dexamethasone
Indomethacin
	26

	GGA3
Golgi Associated, Gamma Adaptin Ear Containing, ARF Binding Protein 3
	211815_s_at/
ENST00000538886
	(D)
A/2
36.17%
R/2
33.33%
	8
	A/2
3.01E-01/Stepwise
R/2
2.64E-01/Stepwise
	(I)
Plasma
Aging
199

(I)
Hippocampus
Aging
210

	
	Ketamine
Lithium
Valproate
	25

	GLUL
Glutamate-Ammonia Ligase
	242281_at/
ENST00000491322
	(D)
A/2
36.17%
R/2
47.22%
	11
	A/0
1.79E-01/Not Stepwise
R/2
3.93E-01/Stepwise
	(I)
liver
Aging
211

	(D)
Liver
Longevity
212


	Dexamethasone
Docosahexaenoic Acid
Guanosine
Ketamine
Oleice Acid
Paroxetine
Palmitate
Phenobarbital
Prednisolone
Vortioxetine
	24

	PTGIR
Prostaglandin I2 Receptor
	206187_at/
ENST00000595460
	(D)
A/2
44.68%
R/2
36.11%
	4
	A/2
3.52E-01/Stepwise
R/2
8.08E-02/Stepwise
	
	(D)
Lung 
Longevity
108

	Indomethacin
	24
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