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Clinical Details 
The two siblings (01S1 and 01S2) of a multiplex family were diagnosed with autism spectrum disorders by using the INCLEN Diagnostic Interview at the age of 3 years. The subjects were on a regular visit to St. John’s Medical College and Hospital, Bangalore, India. They were recruited for the current study and a detailed reassessment was done at CAREADD, St. John’s Medical College and Hospital, Bangalore. These assessments were conducted by clinical experts including clinical psychologists and psychiatrists. 

Sibling 01S1 (22 years/Female) is older of two siblings born of a non-consanguineous marriage. Early birth history is nil significant. She had age-appropriate development of motor and speech milestones until 1 year of age. She had a regression of speech and motor milestones at 1.5 years of age. She was diagnosed with Autism by 3 years and was put in early intervention at 3.9 years. She had her first febrile seizure when she was 3.9 years of age. She continued to have generalized seizures since 8 years of age. She presented to us as a k/c/o ASD, ADHD, and Seizure Disorder, with cognitive delay. She is also non-verbal. She has been in a special school. From the age of 18, she was in a pre-vocational training center. She has increased activity levels and is aggressive. Her behavioral issues have been managed with medication. She is completely dependent on her caregivers for activities of daily living. She obtained an adaptive behavior composite of 20 on the VABS, indicating a low level of adaptive skills. Her VABS profile is indicative of a global delay in skills. ISAA scores were in a moderate level of severity (ISAA=123).

Sibling 01S1 (13Years/Male) is younger of two siblings born of a non-consanguineous marriage. He was born of a full-term elective LSCS. Early birth history is nil significant. He had age-appropriate development of motor milestones while he had a delay of speech milestones. He was diagnosed with Autism when he was about 3 years of age. He presented to us as a k/c/o ASD and ADHD, with cognitive delay. He is also non-verbal. He is not on any medication for his behavioral difficulties. He also has significant anger issues, having temper tantrums. He is completely dependent on his caregivers for activities of daily living. He continues to attend a special school. He obtained an adaptive behavior composite of 49 on the VABS, indicating a low level of adaptive skills. His VABS profile is indicative of a global delay in skills, with relatively better motor skills, despite being in the moderately low level. ISAA scores were in a moderate level of severity (ISAA=114).
SI;Table S1: Weighted score distribution across different parameters used for gene level prioritization. 
	Gene-Scoring Category
	Score Range
	Weighted score
	Total Weighted score

	Essential genes
	na
	2.5
	2.5

	HaploInsufficiency (HI) score
	1-0.75
	5
	5

	
	0.75-0.5
	4
	 

	
	0.5- 0.25
	3
	 

	
	0.25-0.1
	2
	 

	
	0.1-0.01
	1
	 

	
	0
	0
	 

	Residual Variant Intolerance Score (RVIS)
	<-5.0
	5
	5

	
	(-5 to -2.5)
	4
	 

	
	(-2.5 to -1)
	3
	 

	
	(-1 to -0.5)
	2
	 

	
	(-0.5 to -0.4)
	1
	 

	
	<-0.4
	0
	 

	Loss of Function (LOF) Tool
	<E-04
	5
	5

	
	0.001 to 0.005
	4
	 

	
	0.005 to 0.01
	3
	 

	
	0.01 to 0.05
	2
	 

	
	0.05 to 0.1
	1
	 

	
	>0.1
	0
	 

	Combined Weighted score
	 
	 
	17.5












SI; Table S2:  Gene Ontology terms enriched for biological process for identified genes in relevance to known SFARI genes.



	GO: ID
	Biological process term
	Number of genes hit
	P- Value
	Enriched Genes

	GO:0045596

	negative regulation of cell differentiation

	44
	1.44E-09

	
ABCA1,TRIO,ACTB,HDAC8,TSC2,BCL11A,PTEN,CCNK,MECP2,CASZ1,MEIS2,HNRNPU,AXIN2,SYNGAP1,PTK2B,PTPN11,NF1,LDB1,H4C11,H4C3,H4C5,ACTL6B,DMD,FOXG1,TBX1,SOX6,TCF7L2,FMR1,RUNX1T1,SKI,YY1,PPP2CA,CDK13,SLIT3,MKX,PAK1,SMARCA2,SMARCA4,FOXP1,RORA,RORB,SMO,PAX6,CTNNB1


	GO:0048568

	embryonic organ development

	43
	4.50E-08

	NES,AHI1,NCKAP1,PDLIM7,SMC1A,PHF8,KDM6B,CIC,MEF2C,MEIS2,PTK7,HOXA1,CDKL5,PTPN11,LDB1,KDM2B,KMT2A,ALDH1A3,NIPBL,FOXG1,TBX1,RAC1,RAD21,CACNA1C,TCF7L2,TBX4,GRIA2,CHD7,OCRL,SKI,SETD2,MKX,PAK1,SMARCA4,NCOA1,SMO,TSHZ1,PAX5,PAX6,CTNNB1,TBC1D23,HCFC1,EP300


	GO:0031399

	regulation of protein modification process

	59
	1.07E-06

	RELN,ATRX,MYCBP2,ACTB,HDAC8,TSC1,TSC2,PTEN,TRIP12,CCNK,MECP2,MEF2C,DDX3X,AXIN2,PTK2B,DIP2A,PTPN11,NF1,PLAA,BRAF,NRXN1,UBE3A,HRAS,DLG4,PPP1R9B,TAOK1,TAF1,DMD,NIPBL,PHIP,TBX1,RAC1,DOCK3,CUL3,TRAF7,FMR1,NTRK2,DYRK1A,NSD1,WDR5,HUWE1,ADNP,TEK,TRIM23,PPP2CA,PPP2R5D,KANSL1,PPP5C,MTOR,CSNK2B,PAK1,EHMT1,AUTS2,PRKD1,PAX6,RERE,CTNNB1,HCFC1,EP300

	GO:0048709

	oligodendrocyte differentiation

	14
	1.26E-06

	SOX5,PTEN,NLGN3,NF1,NFIX,DYNC1H1,SOX6,TCF7L2,NTRK2,RHEB,MTOR,SMO,PAX6,CTNNB1

	GO:0007623

	circadian rhythm

	23
	3.14E-10

	GABRB3,KDM5B,MYCBP2,USP9X,KDM5C,SIK1,PTEN,HNRNPU,NLGN3,UBE3A,SCN1A,KMT2A,MAGEL2,NTRK2,DYRK1A,SIN3A,HUWE1,DHX30,MTOR,RORA,RORB,EP300,RAI1

	GO:0010001

	glial cell differentiation

	27
	1.06E-09

	SOX5,RELN,MAP1A,PTEN,ITGB4,MECP2,GFAP,CASZ1,NLGN3,PTPN11,SLITRK2,NF1,NFIX,KMT2A,DMD,DYNC1H1,SOX6,TCF7L2,NTRK2,CHD7,SKI,RHEB,MTOR,SMARCA4,SMO,PAX6,CTNNB1


	GO:0048666

	neuron development


	103
	7.95E-31

	MYT1L,GABRB2,GABRB3,TANC2,RELN,AHI1,SPAST,MAP1A,NCKAP1,TRIO,MYCBP2,USP9X,ACTB,ZMYND8,TSC1,TSC2,UPF3B,BCL11A,C12orf57,PTEN,MECP2,GFAP,MEF2C,PTK7,HOXA1,SYNGAP1,CDKL5,PTK2B,DIP2A,NLGN3,ARID1B,NTNG2,PTPN11,SLITRK2,NRXN3,NF1,STXBP1,PLAA,BRAF,CASK,CORO1A,PPP2R5D,MTOR,SLIT3,PAK1,AUTS2,FOXP1,RORB,SMO, ,RERE…

	GO:0048729

	tissue morphogenesis 

	43
	1.45E-06

	KDM5B,AHI1,NCKAP1,PDLIM7,ACTB,TSC1,TSC2,KDM6B,PTEN,ITGB4,AHDC1,MEF2C,MEIS2,PTK7,PTPN11,KCNB1,PCDH19,KDM2B,ALDH1A3,NIPBL,TBX1,RAC1,RAD21,CACNA1C,ATRN,RALA,TBX4,DEAF1,BRSK2,CHD7,SKI,TEK,SHANK3,SETD2,MTOR,CSNK2B,PAK1,SMARCA4,FOXP1,SMO,RERE,CTNNB1,EP300

	GO:0006468

	protein phosphorylation

	56
	1.16E-05

	CDK8,RELN,TRIO,BCKDK,ACTB,SIK1,TSC1,TSC2,PTEN,CCNK,MEF2C,DDX3X,RSRC1,AXIN2,PTK7,CDKL5,PTK2B,PTPN4,PTPN11,NF1,BRAF,NRXN1,HRAS,DLG4,PPP1R9B,TAOK1,TAF1,DMD,DMPK,PHIP,TBX1,RAC1,TLK2,DOCK3,FMR1,CAMK2B,NTRK2,BRSK2,DYRK1A,NSD1,ADNP,TEK,CASK,PPP2CA,PPP2R5D,PPP5C,MTOR,CDK13,CSNK2A1,CSNK2B,TBCK,PAK1,PRKD1,PAX6,MAPK4,EP300


	GO:0006816

	calcium ion transport

	4.32E-05

	24
	GEM,ITPR3,PTK2B,TRPM3,SCN1A,SCN2A,SCN8A,DMD,CACNA1A,CACNA1C,CACNA1E,FMR1,ANK2,CAMK2B,CHD7,GRIN1,GRIN2A,GRIN2B,CASK,PPP2CA,CORO1A,PRKD1,CTNNB1,CACNA2D3


	GO:0006811





	monoatomic ion transport

	4.34E-05

	47
	GABRB2,GABRB3,RELN,ATP7B,SIK1,TSC1,PTEN,GEM,ITPR3,PTK2B,NLGN3,KCNB1,TRPM3,SCN1A,SCN2A,VAMP2,SCN8A,KCNQ3,NR3C2,DMD,GNB2,DMPK,SLC9A6,CACNA1A,CACNA1C,CACNA1E,FMR1,ANK2,ANK3,CAMK2B,GRIA2,GRIA3,CHD7,GRIN1…



{ Input file for enrichment analysis was 33 identified genes along with SFARI genes to predict the functional association with reported genes ; Genes in bold are identified genes in the current study }








SI; Table S3: Top 10 Human phenotype (HP) terms enriched by using TOPPgene.

	HP:ID
	Human phenotype term
	Total number of genes hit
	P- Value
	Genes

	HP:0000729
	Autistic behavior
	184
	4.82E-110
	
CDK8,MYT1L,GABRB2,GABRB3,TANC2,SETD1A,HIVEP2,ZBTB20,FRMPD4,GALNT2,ATRX,STAG1,CDK13,ASXL3,SETBP1,TBCK,RLIM,PAH,ANKRD11,SMARCA2,EHMT1,AUTS2,SMARCA4,SMARCC2,FOXP1,RORA,DEPDC5,RERE,CTNNB1,TBR1,TBC1D23,MBD5,TM4SF20,EP300,RAI1,MTSS2,SON,ZNF292 …


	HP:0000750
	Delayed speech and language development
	192
	5.06E-73
	
FOXG1,TBX1,RAC1,NOVA2,DNMT3A,TLK2,DOCK3,CUL3,CACNA1A,TRAF7,CACNA1C,CACNA1E,RALA,FLII,TCF4,MAGEL2,TBX4,DEAF1,NAA15,FMR1,AFF2,TCF20,ANK3,FOXP2,GNE,MBOAT7,AUTS2,SMARCA4,SMARCC2,FOXP1,RORA,RORB,SMO,PRKD1,CTNNA2,LNPK,RERE,TBR1,TBC1D23,MBD5,TM4SF20,EP300,RAI1,ZNF292…


	HP:0100851
	Abnormal emotion/affect behavior
	211
	4.82E-72
	
CDK8,MYT1L,GABRB2,GABRB3,TANC2,SOX5,SETD1A,KDM5B,RELN,HIVEP2,ZBTB20,SPAST,ATP7B,FRMPD4,GALNT2,ATRX,STAG1,TRIO,USP9X,NEXMIF,KDM5C,SMC1A,B,RALA,FLII,GIGYF2,FOXP1,RORA,RORB,SMO,DEPDC5,RERE,CTNNB1,SLC45A1,TBR1,TBC1D23,MBD5,TM4SF20,EP300,RAI1,MTSS2,SON,ZNF292


	HP:0002463
	Language impairment
	192
	7.05E-71
	
NTNG2,NF1,STXBP1,PLAA,ADSL,NLGN4X,SATB1,KCNB1,UBE3A,H4C11,H4C5,NFIX,SCN1A,PCDH19,TRAPPC6B,SCN8A,MSL3,KMT2A,PACS2,SYT1,IRF2BPL,FOXG1,TBX1,RAC1,NOVA2,DNMT3A,TLK2,DOCK3,CUL3,CACNA1A,TRAF7,CACNA1C,CACNA1E,RALA,FLII,TCF4,MAGEL2,TBX4,DEAF1,WDR26,CREBBP,SHANK3,TFE3,MADD, EP300,RAI1,ZNF292…


	HP:0034434
	Abnormal communication
	195
	5.77E-70
	
ARID1B,NTNG2,NF1,STXBP1,PLAA,ADSL,NLGN4X,SATB1,KCNB1,UBE3A,H4C11,H4C5,NFIX,SCN1A,PCDH19,TRAPPC6B,SCN8A,MSL3,KMT2A,PACS2,SYT1,PDZD8,IRF2BPL,TAOK1,GNAI1,TLK2,DOCK3,CUL3,CACNA1A,TRAF7,CACNA1C,CACNA1E,RALA,FLII,TCF4,MAGEL2,TBX4,DEAF1,NAA15,FMR1,AFF2,TCF20,ANK3ARCC2,FOXP1,RORA,RORB,SMO,PRKD1,CTNNA2,LNPK,RERE,TBR1,TBC1D23,MBD5,TM4SF20,EP300,RAI1,ZNF292…


	HP:0012433
	Abnormal social behavior
	198
	1.16E-68
	TBX1,RAC1,NOVA2,DNMT3A,TLK2,DOCK3,CUL3,CACNA1A,TRAF7,CACNA1C,CACNA1E,RALA,FLII,TCF4,MAGEL2,TBX4,CHAMP1,TBL1XR1,YY1,WDR26,CREBBP,SHANK3,TFE3,MADD,DHX30,CASK,EEF1A2,KPTN,SLC6A1,PACS1,PPP2CA,SNX14,SETD2,PPP2R5D,KANSL1,KMT5B,CTCF,SETD5,CDK13,ASXL3,CSNK2A1,SETBP1,TBCK,RLIM,PAK1,ANKRD11,SMARCA2,EHMT1,AUTS2,SMARCA4,SMARCC2,FOXP1,RORA,RORB,SMO,PRKD1,CTNNA2,LNPK,RERE,TBR1,TBC1D23,MBD5,TM4SF20,EP300,RAI1,ZNF292…


	HP:0000752
	Hyperactivity
	132
	6.91E-62
	
CDK8,GABRB2,GABRB3,TANC2,SOX5,HIVEP2,CACNA1C,FLII,MAGEL2,DEAF1,NAA15,FMR1,AFF2,TCF20,ANK3,GNE,SGSH,NTRK2,TTI2,ARX,DYRK1A,NSD1,NBEA,CHD7,GRIN1,SIN3A,GRIN2A,OCRL,ZSWIM6,HUWE1,MED13L,ADNP,YY1,CREBBP,SHANK3,MADD,PRKD1,LNPK,RERE,TBC1D23,MBD5,EP300,RAI1,ZNF292


	HP:0002167
	Abnormality of speech or vocalization
	223
	8.54E-60
	MYT1L,GABRB2,GABRB3,TANC2,SOX5,SETD1A,KDM5B,RELN,LZTR1,HIVEP2,ZBTB20,SPAST,ATP7B,FRMPD4,GALNT2,ATRX,STAG1,TRIO,FLII,TCF4,CTNNB1,TBR1,TBC1D23,MBD5,TM4SF20,EP300,VPS13B,RAI1,ZNF292,SOS2


	HP:0000718
	Aggressive behavior
	125
	1.31E-57
	MYT1L,GABRB2,GABRB3,SOX5,SETD1A,KDM5B,RELN,HIVEP2,ZBTB20,SPAST,ATP7B,FRMPD4,FLII,TCF4,MAGEL2,DEAF1,FMR1,AFF2,TCF20,ANK3,CAMK2B,NTRK2,TTI2,ARX,DYRK1A,NSD1,PPP2CA,SETD2,PPP2R5D,KANSL1,KMT5B,ASXL3,SETBP1,RLIM,PAH,SMARCA2,EHMT1,SMARCA4,SMARCC2,GIGYF2,FOXP1,RORB,DEPDC5,RERE,CTNNB1,TBC1D23,MBD5,EP300,RAI1


	HP:0006919
	Abnormal aggressive, impulsive or violent behavior
	125
	1.31E-57
	MYT1L,GABRB2,GABRB3,SOX5,SETD1A,KDM5B,RELN,HIVEP2,ZBTB20,SPAST,DNMT3A,CACNA1A,FLII,TCF4,MAGEL2,DEAF1,FMR1,AFF2,TCF20,ANK3, ,EP300,RAI1…





[image: ]

SI; Fig S1: Total number of genes carrying inherited variants identified in both the siblings by gene-level prioritization method.
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