Supplementary Materials
Collection of study data
[bookmark: _Hlk239155289]	Study data were collected at Sunnybrook Research Institute and managed using REDCap electronic data capture tools hosted at Sunnybrook Research Institute and later at the Centre for Addiction and Mental Health. REDCap (Research Electronic Data Capture) is a secure, web-based software platform designed to support data capture for research studies, providing 1) an intuitive interface for validated data capture; 2) audit trails for tracking data manipulation and export procedures; 3) automated export procedures for seamless data downloads to common statistical packages; and 4) procedures for data integration and interoperability with external sources [1, 2].
Clinical methods
Comorbid diagnoses and clinical characteristics (e.g. psychosis, psychotropic and psychosocial treatment history) were collected during the K-SADS interview. Age of BD onset was defined as the age at which the individual first experienced an episode of mania or hypomania according to DSM-IV criteria, or when study criteria for BD-NOS were met. “Any Anxiety Disorders” included generalized anxiety disorder, separation anxiety disorder, agoraphobia, and anxiety disorder not otherwise specified. SUD included alcohol or drug abuse or dependence. Lifetime nicotine use was ascertained via the K-SADS-PL and was computed as a “yes” or “no” variable. K-SADS-PL post-traumatic stress disorder screening questions were used to obtain information regarding lifetime history of sexual and/or physical abuse. Socioeconomic status was calculated using the Hollingshead Four-Factor Index [3]. The family psychiatric history of all first- and second-degree relatives was determined using the Family History Screen. Participants’ global functioning over the current period (past month), most severe past, and highest level in the past year were measured by the Children’s Global Assessment Scale (CGAS) [4]. Pubertal status was assessed based on Tanner Staging (1-5; 1= no sexual maturation, 5=full sexual maturation) [5].
DNA extraction and genotyping
DNA extraction was performed using a chemagic MSM I DNA extractor (Perkin-Elmer, Waltham, MA) as per manufacturer’s instructions. The extracted DNA was quantified using Qubit 2.0 Fluorometer (LifeTechnologies, Toronto, ON, Canada) and diluted to 50 ng/µL for use in downstream genotyping applications. Prior to analysis, all DNA dilutions were assayed using a custom TaqMan genotyping assay for the amelogenin region (LifeTechnologies, Toronto, ON, Canada) according to manufacturer’s directions. This assay was used as a quality control measure to identify any gross errors when manually preparing the dilutions and/or plating the samples (primer and probe sequences available upon request). DNA samples were genotyped on Infinium Global Screening Arrays (v3; Illumina) using iScan Array Scanner following manufacturer’s procedures (Illumina, Vancouver, BC, Canada). All genetic sample processing (DNA extraction and genotyping) was performed by the CAMH Biobank and Molecular Core Facility. Technicians were blinded to study groups.
Genetic quality control and imputation
Quality control was performed on genome-wide data within the Specialized Computing Cluster at CAMH. Individuals participants were excluded based on the following criteria: (1) having the same genotype as another participant in the study, (2) having a first- or second- degree relative in the sample, (3) having self-reported sex that differed from the estimated sex derived from the Global Screening Array genotypes, (4) having abnormally high genome-wide heterozygosity (> 3 SD ± sample mean), (5) having more than 5% missing genotype data, (6) having genetically non-European ancestry, or (7) being outliers on the top 10 ancestry informative principal components (> 6 SD ± sample mean). SNPs were excluded based on the following criteria: (1) deviation from the Hardy-Weinberg equilibrium (p < 1 x 10-6), (2) minor allele frequency < 1%, and (3) missingness rate > 5%. Data were imputed using Minimac4 via the Michigan Imputation Server at CAMH with 1000 Genomes Phase 3 European subgroup (CEU) as reference data. Imputed SNPs were excluded based on the following criteria: (1) minor allele frequencies < 5%, (2) missing genotype rates > 1%, (3) deviation from the Hardy-Weinberg equilibrium (p<10-6), or (4) poor imputation quality (imputation quality score < 0.7).
Neurocognitive tasks
The following provides a brief description of each of the six neurocognitive tasks assessed in this study:
(1) Affective Go/No-Go (AGN) task was used to examine affective processing for positive and negative stimuli. A series of words from two of three different affective categories, positive, negative, and neutral, are displayed. The participant is given a target category and is asked to press the button whenever they see a word matching the target category. 
(2) Cambridge Gambling Task (CGT) task was used to examine risk-sensitive decision-making. Participants are given 100 points at the beginning of the trial and in each trial are presented with a row of 10 blue and red boxes on the computer. The ratio of red and blue boxes will vary between stages but there will always be one box that contains a yellow token. Participants must choose the box colour in which they think the token is hidden, and they also choose how many points they wish to bet on their decision. The goal is to obtain as many points as possible. 
 	(3) Rapid Visual Information Processing (RVP) task was used to examine sustained attention and is similar to a continued performance test but includes digits rather than letters. Numerical digits are serially presented to the participants, and participants are requested to detect target sequences of digits and must respond every time they see one of three target sequences of digits.
(4) Intra/Extradimensional Set Shift (IED) task was used to examine neurocognitive flexibility and is an analog to the Wisconsin Card Sorting Task. Participants are required to discriminate between two visual stimuli and use the feedback of the program to work out a rule that determines which stimulus is correct. This task consists of nine stages. After 6 consecutive correct responses, the rule changes and participants progress to the next stage of the task. Participants must flexibly adapt and learn the new rule. 
(5) Spatial Span (SSP) task was used to test visuospatial working memory capacity and is a visuospatial analog of the Digit Span test. Participants are shown a screen of white squares, some of which briefly change colour in a variable sequence. Participants are then instructed to touch the squares that changed colour in the same order that they changed colour in. The number of squares changing colour increases as the task progresses.
(6) Stockings of Cambridge (SOC) task was used to assess spatial planning. Participants must move three colored balls from one location to another in order to match a template. Participants are instructed to make as few moves as possible to match the two patterns.
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Supplementary Table 1. Outcome measures for neurocognitive tasks.
	Outcome measures
	Descriptions

	Affective Go/No-Go (AGN)

	Total commission
	Total number of responses to distractors in all assessed blocks; a lower score is better

	Total omissions
	Total number of missed responses to targets in all assessed blocks; a lower score is better

	Mean correct latency – positive
	The mean time taken to respond correctly to positive target word; a lower score is better

	Mean correct latency – negative
	The mean time taken to respond correctly to negative target word; a lower score is better

	Cambridge Gambling Task (CGT)

	Quality of decision making
	The proportion of trials on which the participant chose to gamble on the
more likely color box; a higher score is better

	Deliberation time
	The mean latency from the presentation of the colored boxes to the participant’s choice of which color box to bet on; a higher score is better

	Risk taking
	The proportion of points that participants gambled on trials in which they had chosen the more likely color box; a lower score is better

	Delay aversion
	The tendency to bet larger amounts when the possible bet amounts are presented in descending order than they bet when the amounts are presenting in ascending order; a lower score is better

	Overall proportion bet
	The mean proportion of the current points total that the participant chose to risk on each gamble test trial; a lower score is better

	Rapid Visual Information Processing (RVP)

	Sensitivity to target
	A measure of how good the participant is at detecting target sequences; a higher score is better

	Probability of hit
	Probability of the participant responding correctly; a higher score is better

	Total false alarms
	The number of times the participant responds outside the response window of a target sequence; a lower score is better

	Mean latency
	The mean time taken to respond; a lower score is better

	Intra-Extra Dimensional Set Shift (IED)

	Pre-extra dimensional errors
	The number of errors made prior to the extra dimensional stage of the task; a lower score is better

	Extra dimensional stage errors
	The number of errors made in the extra dimensional stage of the task; a lower score is better

	Total errors (adjusted)
	Total number of errors made in all attempted stages of the test, adjusted for the total number of stages completed; a lower score is better

	Total trials (adjusted)
	Total number of trials completed in all attempted stages of the test, adjusted for the total number of stages completed; a lower score is better

	Spatial Span (SSP)

	Span length
	The longest sequence that the participant successfully recalled; a higher score in better

	Total errors
	The number of times when an incorrect box is selected; a lower score is better

	Stockings of Cambridge Task (SOC)

	Problem solved in minimum moves
	The number of time when the participant has successfully completed a test problem in the minimum possible number of moves; a higher score is better





Supplementary Table 2. Clinical characteristics of participants with BD (n=72).
	Clinical characteristics

	BD-I
	22 (30.6)

	BD-II
	22 (30.6)

	OSBRD
	28 (38.9)

	Age of BD onset, years
	15.0±2.5

	Lifetime psychosis*
	20 (27.8)

	Lifetime suicide attempts*
	15 (20.8)

	Lifetime suicidal ideation*
	51 (70.8)

	Lifetime self-injurious behaviour*
	44 (61.1)

	Lifetime physical abuse*
	6 (8.3)

	Lifetime sexual abuse*
	3 (4.2)

	Lifetime psychiatric hospitalization
	34 (47.2)

	Depression score – Most severe past episode
	32.7±10.6

	Depression score – Current
	17.1±10.5

	Mania score – Most severe past episode
	32.0±9.4

	Mania score – Current 
	10.1±11.4

	CGAS – Most severe past episode*
	42.2±8.7

	CGAS – Highest past year*
	68.8±10.4

	CGAS – Past month*
	63.5±11.6

	Lifetime comorbid diagnosis

	ADHD
	32 (44.4)

	Any anxiety
	62 (86.1)

	Oppositional defiant disorder
	22 (30.6)

	Conduct disorder
	1 (1.4)

	Substance use disorder
	16 (22.2)

	Nicotine use* 
	27 (37.5)

	Family psychiatric history
	

	Mania/hypomania
	34 (47.2)

	Major depression
	58 (80.6)

	Psychosis
	16 (22.2)

	ADHD
	31 (43.1)

	Anxiety
	47 (65.3)

	Lifetime psychotropic medications

	Any medications
	69 (95.8)

	SGA
	59 (81.9)

	Lithium
	18 (25.0)

	SSRI
	38 (52.8)

	Non-SSRI
	16 (22.2)

	Stimulants
	15 (20.8)

	Valproate
	6 (8.3)

	Lamotrigine
	16 (22.2)

	Current psychotropic medications

	Any medications
	62 (86.1)

	SGA
	49 (68.1)

	Lithium
	13 (18.1)

	SSRI
	9 (12.5)

	Non-SSRI
	3 (4.2)

	Stimulants
	5 (6.9)

	Valproate
	-

	Lamotrigine
	12 (16.7)


Note: Values for all continuous and ordinal variables are written as mean ± standard deviation, categorical variables are written as n (% within group). *missing <5% of data.
ADHD=attention deficit hyperactivity disorder; BD=bipolar disorder; CGAS=Children’s Global Assessment Scale; OSBRD=other specified bipolar and related disorder; SGA=second-generation antipsychotic; SSRI=selective serotonin reuptake inhibitor. 


Supplementary Table 3. Association of Mito-PRS with neurocognitive performance, additionally controlling for psychotropic medications.
	Neurocognitive tasks
	Any medications
	SGAs
	Lithium

	
	β
	p
	β
	p
	β
	p

	Main effect of Mito-PRS in the overall sample

	Affective processing (AGN)
	-0.04
	0.66
	-0.05
	0.57
	-0.05
	0.56

	Decision-making (CGT)
	-0.10
	0.28
	-0.12
	0.20
	-0.12
	0.21

	Sustained attention (RVP)
	-0.19
	0.03*
	-0.19
	0.03*
	-0.20
	0.02*

	Cognitive flexibility (IED)
	-0.07
	0.41
	-0.08
	0.39
	-0.06
	0.52

	Visuospatial working memory (SSP)
	0.05
	0.57
	0.04
	0.64
	0.04
	0.59

	Spatial planning (SOC)
	0.01
	0.92
	-0.008
	0.93
	0.02
	0.86

	Global neurocognition composite
	-0.11
	0.19
	-0.13
	0.14
	-0.12
	0.21

	Main effect of Mito-PRS within the BD group

	Affective processing (AGN)
	-0.04
	0.75
	-0.03
	0.79
	-0.04
	0.74

	Decision-making (CGT)
	0.008
	0.95
	-0.02
	0.89
	-0.007
	0.96

	Sustained attention (RVP)
	-0.30
	0.01*
	-0.30
	0.02*
	-0.32
	0.01*

	Cognitive flexibility (IED)
	-0.12
	0.35
	-0.11
	0.41
	-0.07
	0.57

	Visuospatial working memory (SSP)
	0.05
	0.69
	0.05
	0.65
	0.06
	0.61

	Spatial planning (SOC)
	0.09
	0.49
	0.07
	0.58
	0.11
	0.42

	Global neurocognition composite
	-0.15
	0.24
	-0.15
	0.24
	-0.12
	0.34

	Main effect of Mito-PRS within the control group

	Affective processing (AGN)
	-0.05
	0.69
	-0.10
	0.45
	-0.10
	0.45

	Decision-making (CGT)
	-0.16
	0.29
	-0.16
	0.25
	-0.16
	0.25

	Sustained attention (RVP)
	-0.09
	0.51
	-0.10
	0.44
	-0.10
	0.44

	Cognitive flexibility (IED)
	-0.10
	0.46
	-0.10
	0.44
	-0.10
	0.44

	Visuospatial working memory (SSP)
	0.10
	0.45
	0.06
	0.67
	0.06
	0.67

	Spatial planning (SOC)
	-0.01
	0.94
	-0.05
	0.70
	-0.05
	0.70

	Global neurocognition composite
	-0.09
	0.49
	-0.13
	0.31
	-0.13
	0.31


Note: AGN=Affective Go/No-Go; BD=bipolar disorder; CGT=Cambridge Gambling Task; IED=Intra-Extra Dimensional Set-Shifting Task; Mito=mitochondria; PRS=polygenic risk scores; RVP=Rapid Visual Information Processing Task; SOC=Stockings of Cambridge; SSP=Spatial Span.


Supplementary Table 4. Association of Mito-PRS with neurocognitive performance, additionally controlling for BMI.
	Neurocognitive tasks
	β
	p

	Main effect of Mito-PRS in the overall sample

	Affective processing (AGN)
	-0.05
	0.58

	Decision-making (CGT)
	-0.16
	0.10

	Sustained attention (RVP)
	-0.19
	0.02*

	Cognitive flexibility (IED)
	-0.09
	0.32

	Visuospatial working memory (SSP)
	0.03
	0.72

	Spatial planning (SOC)
	0.02
	0.86

	Global neurocognition composite
	-0.12
	0.16

	Main effect of Mito-PRS within the BD group

	Affective processing (AGN)
	-0.05
	0.70

	Decision-making (CGT)
	0.04
	0.73

	Sustained attention (RVP)
	-0.32
	0.01*

	Cognitive flexibility (IED)
	-0.12
	0.35

	Visuospatial working memory (SSP)
	0.05
	0.68

	Spatial planning (SOC)
	0.09
	0.52

	Global neurocognition composite
	-0.16
	0.21

	Main effect of Mito-PRS within the control group

	Affective processing (AGN)
	-0.08
	0.57

	Decision-making (CGT)
	-0.09
	0.55

	Sustained attention (RVP)
	-0.17
	0.24

	Cognitive flexibility (IED)
	-0.11
	0.46

	Visuospatial working memory (SSP)
	-0.001
	1.00

	Spatial planning (SOC)
	0.02
	0.88

	Global neurocognition composite
	-0.11
	0.42


Note: AGN=Affective Go/No-Go; BD=bipolar disorder; BMI=body mass index; CGT=Cambridge Gambling Task; IED=Intra-Extra Dimensional Set-Shifting Task; Mito=mitochondria; PRS=polygenic risk scores; RVP=Rapid Visual Information Processing Task; SOC=Stockings of Cambridge; SSP=Spatial Span.


Supplementary Table 5. Association of Mito-PRS with neurocognitive performance, additionally controlling for mood severity within the BD group only (n=72).
	Neurocognitive tasks
	Depression
	Mania/Hypomania

	
	β
	p
	β
	p

	Affective processing (AGN)
	-0.07
	0.58
	-0.05
	0.71

	Decision-making (CGT)
	0.02
	0.88
	0.009
	0.94

	Sustained attention (RVP)
	-0.27
	0.04*
	-0.30
	0.01*

	Cognitive flexibility (IED)
	-0.09
	0.52
	-0.12
	0.36

	Visuospatial working memory (SSP)
	0.08
	0.49
	0.05
	0.66

	Spatial planning (SOC)
	0.05
	0.73
	0.09
	0.50

	Global neurocognition composite
	-0.16
	0.25
	-0.15
	0.24


Note: AGN=Affective Go/No-Go; BD=bipolar disorder; CGT=Cambridge Gambling Task; IED=Intra-Extra Dimensional Set-Shifting Task; Mito=mitochondria; PRS=polygenic risk scores; RVP=Rapid Visual Information Processing Task; SOC=Stockings of Cambridge; SSP=Spatial Span.


[bookmark: _Hlk229572279]Supplementary Table 6. Association of Mito-PRS with neurocognitive performance, additionally controlling for all 10 genetic principal components.
	Neurocognitive tasks
	β
	p

	Main effect of Mito-PRS in the overall sample

	Affective processing (AGN)
	-0.05
	0.62

	Decision-making (CGT)
	-0.09
	0.34

	Sustained attention (RVP)
	-0.22
	0.01*

	Cognitive flexibility (IED)
	-0.05
	0.58

	Visuospatial working memory (SSP)
	0.07
	0.43

	Spatial planning (SOC)
	-0.02
	0.87

	Global neurocognition composite
	-0.13
	0.13

	Main effect of Mito-PRS within the BD group

	Affective processing (AGN)
	-0.06
	0.68

	Decision-making (CGT)
	-0.03
	0.81

	Sustained attention (RVP)
	-0.36
	0.003*

	Cognitive flexibility (IED)
	-0.05
	0.70

	Visuospatial working memory (SSP)
	0.02
	0.85

	Spatial planning (SOC)
	0.10
	0.46

	Global neurocognition composite
	-0.14
	0.29

	Main effect of Mito-PRS within the control group

	Affective processing (AGN)
	-0.15
	0.28

	Decision-making (CGT)
	-0.08
	0.59

	Sustained attention (RVP)
	-0.13
	0.38

	Cognitive flexibility (IED)
	-0.11
	0.41

	Visuospatial working memory (SSP)
	0.14
	0.27

	Spatial planning (SOC)
	-0.09
	0.55

	Global neurocognition composite
	-0.17
	0.20


[bookmark: _Hlk229565820]Note: AGN=Affective Go/No-Go; BD=bipolar disorder; CGT=Cambridge Gambling Task; IED=Intra-Extra Dimensional Set-Shifting Task; Mito=mitochondria; PRS=polygenic risk scores; RVP=Rapid Visual Information Processing Task; SOC=Stockings of Cambridge; SSP=Spatial Span.


Supplementary Table 7. Association of Mito-PRS with neurocognitive performance in symptomatic BD participants (n=55) and in euthymic BD participants (n=17). 
	Neurocognitive tasks
	Symptomatic BD participants
	Euthymic BD participants

	
	β
	p
	β
	p

	Affective processing (AGN)
	-0.02
	0.88
	-0.70
	0.09

	Decision-making (CGT)
	0.02
	0.87
	0.20
	0.50

	Sustained attention (RVP)
	-0.33
	0.02*
	-0.61
	0.18

	Cognitive flexibility (IED)
	-0.09
	0.53
	-0.27
	0.54

	Visuospatial working memory (SSP)
	0.02
	0.86
	0.61
	0.10

	Spatial planning (SOC)
	0.16
	0.30
	0.02
	0.97

	Global neurocognition composite
	-0.19
	0.47
	-0.52
	0.26


Note: AGN=Affective Go/No-Go; BD=bipolar disorder; CGT=Cambridge Gambling Task; IED=Intra-Extra Dimensional Set-Shifting Task; Mito=mitochondria; PRS=polygenic risk scores; RVP=Rapid Visual Information Processing Task; SOC=Stockings of Cambridge; SSP=Spatial Span.

