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Table S1. A selective overview of previous pleiotropy studies on psychiatric disorders
	Id
	Year
	Disease
	Methods
	level
	Conclusion
	Reference

	1
	2013
	SCZ and BIP
	stratified FDR method, cFDR, and conditional Q-Q plots
	SNP
	Together, these findings show the feasibility of genetic pleiotropy-informed methods to improve gene discovery in SCZ and BIP and indicate overlapping genetic mechanisms between these two disorders.
	[1]

	2
	2013
	ADHD, ASD, BIP, MDD and SCZ
	meta-analytic approach, polygenic risk-score analysis, pathway analyses and enrichment analysis
	SNP
	This study identified risk loci with shared effects on five major psychiatric disorders.
	[2]

	3
	2014
	ADHD, ASD, BIP, MDD and SCZ 
	GPA
	SNP
	The GPA method provided substantial evidence for shared genetic architecture underlying psychiatric disorders.
	[3]

	4
	2014
	SCZ and BIP
	gene-gene interaction and generalized multifactor dimensionality reduction (GMDR) method
	SNP
	It found a positive association between LMAN2L (rs6746896) with both BIP and SCZ. It also showed that variants of the ANK3 gene (rs1938516 and rs10994336) were associated with BIP in Malays and that LMAN2L rs2271893 was associated with SCZ in Malays and Indians.
	[4]

	5
	2014
	SCZ and BIP
	sign tests and logistic regression with Bonferroni correction for multiple testing
	SNP
	This work detected a novel association between suicide attempt and the ITIH3/4-region in a combined group of patients with BIP, SCZ and related psychosis spectrum disorders. It may be useful in understanding molecular mechanisms of suicidal behavior in severe mental disorders.
	[5]

	6
	2014
	SCZ and BIP
	meta-analysis
	gene
	It found the existence of genetic relationships between schizophrenia, bipolar disorder, and schizoaffective disorder.
	[6]

	7
	2014
	SCZ and BIP
	PRS
	SNP
	This study indicated that combining diseases with similar genetic risk profiles improved power to detect shared risk loci and that future direct comparison of BIP and SCZ were likely to identify loci with significant differential effects. Identifying these loci should aid in the fundamental understanding of how these diseases differ biologically. The findings also indicated that combining clinical symptom dimensions and polygenic signatures could provide additional information that may someday be used clinically.
	[7]

	8
	2016
	PTSD, BIP and SCZ
	PRS
	SNP
	This study showed that PTSD had shared polygenic contributions with bipolar disorder and schizophrenia in women
	[8]

	9
	2016
	SCZ and OCD
	logistic regression under an additive model, Gene-based association analysis and polygenic risk scores
	SNP
	The shared polygenic risk between schizophrenia and OCD may be partially responsible for the frequent comorbidity of both disorders, explaining epidemiological data on cross-disorder risk. This common etiology may have clinical implications.
	[9]

	10
	2016
	SCZ
	cFDR and pathway and network analyses
	SNP
	Further analyses revealed that these shared genes were enriched in calcium signaling, long-term potentiation and neuroactive ligand receptor interaction pathways that played a critical role in cognitive functions and neuronal plasticity.
	[10]

	11
	2017
	SCZ, BIP and MDD
	chi-square test
	SNP
	This work implicated that bipolar disorder and major depressive disorder might be subtypes of schizophrenia.
	[11]

	12
	2017
	ADHD, ASD, BIP, SCZ and AN
	SNP-heritability and genetic correlations estimated in GCTA, stratified false discovery rates, and LDSC
	SNP
	This study indicated shared risk across major psychiatric disorders.
	[12]

	13
	2017
	ASD, ADHD, OCD and MDD
	polygenic risk score, joint categorical-continuous trait twin models
	SNP
	This study indicated that genetic factors which predisposed to psychiatric disorders were also associated with milder variation in characteristic disorders throughout the general population for many psychiatric phenotypes, and supported the conceptualization of psychiatric disorders as the extreme ends of continuous disorders.
	[13]

	14
	2017
	ASD and SCZ
	meta-analysis, association test, binomial sign test, and LDSC
	SNP
	This study identified a significant genetic correlation with schizophrenia and association of ASD with several neurodevelopmental-related genes such as EXT1, ASTN2, MACROD2, and HDAC4.
	[14]

	15
	2017
	SCZ, AD and ADHD
	polygenic risk scores and meta-analysis
	SNP
	This study confirmed a common genetic etiology of schizophrenia and developmental psychopathology and showed a stronger shared genetic etiology between schizophrenia and adolescent onset psychopathology.
	[15]

	16
	2017
	ADHD, ASD, BIP, MDD and SCZ
	graph-GPA
	SNP
	The graph-GPA method provided a powerful approach for prioritizing risk-associated genetic variants for major psychiatric disorders.
	[16]

	17
	2017
	ASD and ADHD
	genetic relationship matrix restricted maximum likelihood estimation, pathway analysis and polygenic scoring analyses
	SNP
	It found that in the general population genetic etiologies between social-communication difficulties and ADHD symptoms were shared throughout child and adolescent development and may implicate similar biological pathways that co-vary during development. Within both the ASD and the ADHD dimension, population-based disorders were also linked to clinical disorder.
	[17]

	18
	2018
	MDD and alcohol dependence
	PRS
	SNP
	This study indicated the genetic overlap between alcohol dependence and MDD.
	[18]

	19
	2018
	ADHD, ASD, SCZ and BIP
	clustering analysis, and cFDR
	SNP
	this work identified brain age gap as a genetically modulated trait that offered a window into shared and distinct mechanisms in different brain disorders.
	[19]

	20
	2018
	BIP and SCZ
	sparse canonical correlation analysis
	SNP
	The analysis offered the potential to include a larger number of fine-grained systematic descriptors, and to include genetic markers associated with other disorders that were genetically correlated with BIP.
	[20]

	21
	2018
	BIP and cannabis use
	PRS
	SNP
	This study supported an association between high SZ-PGRS and frequent cannabis use before illness onset in psychosis continuum disorders.
	[21]

	22
	2018
	CU and SCZ
	LDSC
	SNP
	This study provided new insights into the etiology of cannabis use and its relation with mental health.
	[22]

	23
	2018
	AN, AD, ASD, BIP, MDD, OCD, PTSD, SCZ and TS
	LDSC
	SNP
	It found evidence for widespread common genetic risk sharing among neurological disorders or across neurological and psychiatric disorders, and it showed that both psychiatric and neurological disorders had robust correlations with cognitive and personality measures.
	[23]

	24
	2018
	ASD, SCZ, BIP and MDD
	LDSC
	SNP
	It replicated broad transcriptomic and cell type-specific patterns independently for ASD, SCZ, and BIP.
	[24]

	25
	2018
	SCZ and CU
	LDSC
	SNP
	It indicated a causal influence of schizophrenia on cannabis use and substantial genetic overlap between cannabis use and use of other substances, mental health, and personality disorders, such as risk-taking and extraversion.
	[25]

	26
	2018
	ASD and SCZ
	LDSC, polygenic risk scores, Mixed Poisson regression, GCTA, and Attrition analysis in ALSPAC
	SNP
	This work discovered that clinical ASD and schizophrenia shared some genetic influences with impairments in social communication, but revealed distinct developmental profiles in their genetic links, consistent with the onset of clinical symptoms.
	[26]

	27
	2018
	SCZ, PTSD, BIP and MDD
	SNP-chip heritability estimation with GCTA, Polygenic risk scoring, meta-analyses and LDSC
	SNP
	This work demonstrated genetic influences on the development of PTSD, identified shared genetic risk between PTSD and other psychiatric disorders.
	[27]

	28
	2019
	ADHD, ASD, BIP, MDD and SCZ
	PRS
	SNP
	This work suggested that the molecular genetic factors contributing to variability in executive function during typical development were at least partially overlapping with those associated with psychiatric disorders.
	[28]

	29
	2020
	AN and OCD
	LDSC
	SNP
	This study confirmed and extended genetic epidemiological findings of shared risk between AN and OCD.
	[29]

	30
	2020
	SCZ, BIP and ADHD
	cFDR
	SNP
	This review provided a methodological comparison between cFDR and other relevant cross-trait analytical tools and demonstrated how cFDR analysis may provide novel insights into the genetic relationship between complex phenotypes such as major psychiatric disorders.
	[30]

	31
	2020
	SCZ, BIP and MDD
	cFDR
	SNP
	Extensive polygenic overlap between BMI and SCZ, BIP, and MDD were found, and 111 shared genetic loci were identified, implicating novel functional mechanisms.
	[31]

	32
	2020
	AD, ASD, ADHD, MDD, BIP, SCZ, AN, OCD and PTSD
	factor score models
	SNP
	This work suggested that common genetic variants underlying the risk of anxiety disorders contributed to elevated risks of MDD, SCZ, ADHD and neuroticism and reduced quality of life, putamen volume and cognitive performance, and that the comorbidity of anxiety disorders was partly explained by common genetic variants.
	[32]

	33
	2021
	SCZ, BIP, MDD, ADHD, AN, ASD, OCD and TS
	CC-GWAS 
	SNP
	This study robustly identified loci with different allele frequencies among cases of different disorders.
	[33]

	34
	2021
	SCZ and BIP
	LDSC, cFDR
	SNP
	This study provided evidence of shared genetic architecture of schizophrenia, bipolar disorder, and lifespan.
	[34]
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