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[bookmark: _GoBack]	SUPPLEMENTARY MATERIAL:
Supplementary Methods- Detailed description of the WES analysis methodology applied in this study:
[bookmark: _Hlk98352306]Family Relatedness Kinship Analysis:
	The relatedness check between probands and parents in each trio set was performed using Ancestry and Kinship (AKT) and VCFTools. All 23 trio families passed QC acceptance with expected kinship scores based on the relationship.
Data Pre-processing and DNA Alignment:
	Quality control of paired end sequence raw data was performed using FastQC. Low quality reads with Phred score ≤ 20 and adapters contaminants in the data were eliminated using TrimGalore and Cutadapt. The trimmed high quality paired ends from each sample were aligned to the reference genome (build GRCh38) using Burrows-Wheeler Aligner (BWA). The aligned samples were sorted and duplicated reads were marked by MarkDuplicates module in GATK tool. The deduped bam files are processed with BaseRecalibrator and ApplyBQSR modules to improve the base quality score which may be occurred due to systemic errors. 
Variant Calling:
[bookmark: _Hlk98354430][bookmark: _Hlk81737266]	We called out transmitted or inherited germline variants in each sample using GATK best practice pipeline. Inherited variants in each child within a trio set were compared with parents to establish the line of inheritance (paternally and maternally). Inherited variants referring to those transmitted down to off-springs by any one or both parents were both subjected to further analysis. 
Variant Annotation:
	The variants were annotated using ensemble tool Variant Effector Predictor (VEP) to identify different classes of variants like SNPs, insertions deletions (InDels). Splice variants were also identified. Functional impact on their respective genes, transcripts, and protein sequence were assessed. Only ‘high’ impact variants (Frameshift InDels, Stopgain stop loss, splice variants) and ‘moderate’ impact variants (nsSNPs) were included for further analysis. 
Variant Filtering:
Inherited variants were filtered based on read quality and allele frequency
(a) Variant Quality filtering:
       At the level of variants, stringent parameters like depth (DP ≥ 20), Genotype Quality (GQ ≥ 20), Variant Allele Frequency (VAF ≥ 0.4) and allelic depth at mutated base (ADR ≥ 5) were applied to remove false positive calls. 
(b) Population allele frequency based filtering:
[bookmark: _Hlk75526721]       The annotated variants were filtered using global minor allele frequency (GMAF < 1%) to remove the common variants across populations using 1000Genome, gnomAD, ExAC and ALSPAC. Genome-Asia database was used to filter out variants common to the Asian population. 
Functional variants and genes prioritization:
Prioritization was performed at two levels for inherited variants, first at the level of variants and subsequently at the level of genes:
(a) Variant prioritization: 
We considered only variants with ‘high’ impact as annotated by VEP including frameshift InDels, stopgain, stoploss, splice-site variants and ‘moderate’ impact missense/nonsynonymous SNPs (nsSNPs). All nsSNPs were further subjected to ‘SNP effect Prediction’ to identify deleterious/damaging variants. A total of 25 such prediction tools were used to determine the effect of nsSNPs on protein structure and function and thereby, separate damaging variants (D) from benign/tolerant variations (T). We considered a nsSNP as a damaging variant if ≥15 tools or ≥60% of 25 tools predicted it to be damaging.
(b) Gene prioritization: 
To prioritize genes carrying protein-truncating and damaging variants, we employed four different gene sensitivity scores followed by ‘combined weighted’ scoring to determine genic intolerance to functional mutations:
(i) [bookmark: _Hlk85228896] Essential genes: constitute a minimal gene set required for survival, as they encode functions considered a foundation of life and thus likely to be common across cells (Zhang, 2004)
(ii) [bookmark: _Hlk85228907]Haploinsufficiency Scores (HI) predicts if genes require two copies to maintain normal function deploying a dominant effect on the phenotype; HI is the most relatable mechanism of heterozygous loss-of-function mutations where a single functional copy of a gene is not sufficient to maintain normal function (Huang et al., 2010). Higher HI score and lower HI percentile indicates greater pathogenicity due to the loss of this gene. High ranks (e.g. 0-10%) indicate a gene which is more likely to exhibit the features of haploinsufficient genes, low ranks (e.g. 90-100%) indicate a gene is more likely to NOT exhibit haploinsufficiency.
(iii) [bookmark: _Hlk85228949]Residual Variation Intolerance Score (RVIS) was obtained from common missense and loss-of-function (LoF) variants versus total number of protein coding variants regardless of their frequencies. Gene with lower RVIS is more likely to disrupt gene function; i.e. when S<0, the gene has less common functional variation than predicted reflecting purifying selection. Moreover, 25th percentile RVIS threshold displayed an increased enrichment of DNMs implicated in neurodevelopmental disorders (Petrovski et al., 2013). 
(iv) [bookmark: _Hlk85229043]LoFtool scores discriminates between genes that do and do not cause disease (mostly early onset)- especially for neurodevelopmental disorder genes making it an attractive method for investigating complex brain diseases with strong genetic effects. LOFtool is the ratio of LoF to synonymous mutations for each gene, adjusting for the gene de novo mutation rate and evolutionary protein conservation (Fadista et al., 2016). Since LOF mutations has the highest pathogenicity, they serve as the best proxy to measure genic intolerance. Genes with lower LoFtool percentiles represent the genes that are most intolerant to functional variation.
Weighted Scoring: 
	In order to quantify the cumulative evolutionary and functional pressure levied on individual genes, all four score categories were independently divided into different score ranges and assigned corresponding differential weights- starting from the highest weighted score of 5 decreasing to the lowest weighted score of 0 in descending order of gene’s mutation sensitivity scores derived from all four scoring methods. The summation of these four weighted scores provided ‘combined weighted score’ for each gene. The highest combined weight a gene could score was 22.5, the least was 0 and the minimum cut-off was set to 1.5 and were thereafter referred to as ‘weighted genes’.
[bookmark: _Hlk75526673][bookmark: _Hlk98371447]	Additionally, inherited genes were cross-checked for prior reporting within Simons Foundation Autism Research Initiative (SFARI) and Denovo database (Denovo-DB) that included DNMs in cases and controls from 13 published literature on ASD, severe NDDs and controls from the Deciphering Developmental Disorders (DDD) study (DDD Study, 2017). Such genes reported earlier in either of these two databases were thereafter considered known and referred to as ‘reported genes’, the rest were called ‘unreported genes’. Further, these genes were subjected to functional enrichment analysis, brain tissue expression analysis, protein interaction and network analysis to better identify genes with probable roles in ASD manifestation. 
Weighted score distribution across individual score range
	Gene-Scoring Category
	Score Range
	Weighted score
	Highest 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
	 

	
	<0.01
	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
	<1E-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
	 

	LOFTool  with 3X brain tissue expression
	5
	5

	Highest Total score
	 
	 
	22.5



Gene Function Analysis:
i) Enrichment Analysis: 
	Following the Gene Set Enrichment Analysis (GSEA) method, filtered inherited genes were enriched to their biological and molecular functions using the tool EnrichR. Several inbuilt gene-set libraries for pathways like KEGG 2021 pathway Human, WikiPathways 2021 Human, Reactome 2016, Panther 2016, Gene Ontology (GO) database and disease databases like ClinVar 2019, HDSigDB Human 2021, PhenGenI Association 2021, PheWeb 2019, Orphanet Augmented 2021. (Chen et al. 2013 and Kuleshov et al. 2016). Mainly, we screened for genes with neuronal functions and genes producing ASD linked behaviours. The Human Phenotype Ontology (HP) and MGI Mammalian Phenotype (MP) datasets provided the most relevant clues on the involvement of genes in autism and its associated behavioural phenotypes. After combining all enrichment terms obtained from different gene-datasets, they were first prioritised using a cut-off of p-value ≤ 0.01to identify the most significantly enriched term for our input gene-set. Secondly each gene was manually screened for their biological roles and selected for genes with neuronal functions and autism associated behaviours. Enrichment terms linked to cancer disease, tumor formation, metabolic disease, neurodegenerative disease, retinal disease, severe syndromic disorders were excluded.
	Brain tissue expression analysis:
	RNA-seq data of 524 human brain samples from the BrainSpan database was used to determine the spatiotemporal expression patterns of inherited genes associated with ASD. The dataset consisted of 32 gene expression proﬁles across 13 developmental stages ranging from 8 weeks post-conception to 8 years from 26 brain structures (Sunkin et al., 2012). The human brain samples from 16 brain regions across different developmental stages were classified into prenatal and postnatal stages based on Human Brain Transcriptome dataset and further readjusted based on availability of samples. Subsequently, genes expressed across samples with standard deviation (SD) ≤ 0.5 were excluded to include only those genes expressed variably with SD ≥ 0.5 across all brain-tissue regions aiming for a clearer spatio-temporal expression pattern. Thereafter, differential gene expression analysis was carried out between the brain-tissue sample from prenatal and postnatal stages. Thus, we identified and classified genes into predominantly prenatally expressed and postnatally differentially expressed genes (DEGs).
BrainSpan Brain-tissue expression dataset
	Stage
	Time period
	Classification

	Stage 1
	Fetal:1-38pcw
	Prenatal

	Stage 2
	Infancy to Early Childhood 0-3yrs
	Postnatal

	Stage 3
	Mid-late childhood: 4-15years
	Postnatal

	Stage 4
	Adolescence: 18-25 yrs
	Postnatal

	Stage 5
	Adulthood: 25-40 yrs
	Postnatal



ii) [bookmark: _Hlk75526804]Protein-protein interaction pathway construction:
	Pathway construction was performed on Ingenuity Pathway Analysis (IPA) software [IPA®, QIAGEN Redwood City]. The tool IPA depicts interactions between input gene sets in the context of established expression, molecular signalling pathways, structural and functional homology, identify the most affected interactions and gain insights on their specific biological processes. Only direct, experimentally observed high-confidence predicted interactions were chosen for pathway construction. All database sources for gene-protein, protein-protein, miRNA interactions in mammalian species and all molecular relationships, biomarkers, tissue types were consulted for Protein-Protein Interaction (PPI) network building. However, only specific developmental, neurological, psychological, hereditary, metabolic, connective tissue, skeletal and muscular disorders associated with ASD were chosen to conduct interaction analysis. Indirect, chemical interactions were excluded. 
	We used IPA to map molecular interactions between inherited DEGs upregulated prenatally and postnatally were assessed separately. 
Statistical Analysis: 
[bookmark: _Hlk98932685]Post functional characterisation of inherited weighted genes, they were statistically checked for cross-function associations using Chi-Square test on SPSS software with p-value ≤ 0.01. Binary clustering of weighted genes with respect to each functional characteristic was done (coded into 0 and 1) and the number of genes in each cluster were compared across two functions at a time using a 2*2 table.  
[image: ]
RESULTS:
Summary on inherited variations identified:
[image: ]
Supplementary Fig S1: Total counts of homozygous and heterozygous inherited variations identified within the cohort are represented in red and green colours, respectively (variants counts indicated numerically).
Inherited variations and genes prioritization:
Supplementary Table S1A: Prioritization of inherited genes
	 
	# Genes
	# Variants 

	Transmitted in all probands
	5433
	7863

	Filtered for Genome Asia MAF ≤ 0.01
	5198
	7390

	Filtered for VAF ≥ 0.4
	4765
	6535

	High+Moderate (%60D)-excluding inframeSNPs
	1084
	1173

	Removed false positives
	1069
	1156

	Genes filtered by weighted scoring
SFARI genes
DenovoDB
Unreported genes
	751
67
212
472
	853


After excluding genes found only in parents, we collected a total of 5,433 inherited genes carrying 7,863 variations. Of them, we excluded 235 genes as they carried variants with MAF≤ .01 and 433 genes with VAF ≥ 0.4, leaving behind a total of 4,765 genes holding 6,535 variants. 

Supplementary Table S1B: Distribution of ‘Combined weighted’ scores across reported ASD genes and unreported genes to assess their mutational intolerance
	‘Combined Weighted score’ range
	Reported ASD genes
	Total unreported genes

	
	Total genes
	Total SFARI genes
	# Score 1
	# Score 2
	# Score 3
	Total DenovoDB genes
	

	
	#
	%
	#
	%
	#
	#
	#
	#
	%
	#
	%

	20-21
	1
	0.14
	0
	0
	0
	0
	0
	0
	0
	1
	0.22

	15-20
	3
	0.4
	1
	1.5
	1
	0
	0
	1
	0.48
	1
	0.22

	10--15
	34
	4.53
	5
	7.47
	3
	1
	1
	13
	6.14
	16
	3.39

	5--10
	263
	35.02
	32
	47.77
	13
	9
	10
	87
	41.04
	144
	30.51

	1.5-5
	450
	59.93
	29
	43.29
	1
	6
	22
	111
	52.36
	310
	65.68

	Total
	751
	100
	67
	100
	18
	16
	33
	212
	100
	472
	100


While 450 out of 751 inherited genes (60%) lie within the score range 1.5 to 5, majority of the SFARI genes scored above 5 points (38 genes, 56.7%), whereas most of denovo-db genes scored below 5 points (52.3%) similar to 65.6% of unreported genes. Notably 22/33 (67%) SFARI score 3 genes also gathered weighted-score between 1.5 to 5, indicating that both denovo-db and unreported genes included evolutionarily conserved, mutationally sensitive and bio-functionally essential genes.

Supplementary Table S2A: Recurrently mutated genes in our cohort
	# Variations
	# Individuals
	Genes

	4
	3
	CRAT, HKDC1, USP45

	3
	11
	LRP2, COL1A1, COL6A6, DNAH3, DSG4, FBLN2, FLNB, FRAS1, KIF1B, USP13, ZFYVE16

	2
	69
	AATK, ABCG5, ACP2, AGRN, ALAS1, ART5, CACNA1D, CACNA1H, CFHR5, CHD7, CHMP7, CLCN2, DBNL, DOCK7, DPYD etc.

	1
	668
	AASDHPPT, ABCA13, ABCA8, ABCC12, ABCC9, ACADL, ACBD5, ACOX2, ADAMTS14, ADAMTSL5, ADCY6, ADCY7, ADGRA3, ADGRV1, ADHFE1, ADSL, AGA, AGBL4, AGPAT5, ALDH1L2, ALDOB, ALG3, PAX5, PCCA etc.




Supplementary Table S2B: Inheritance patterns of prioritised genes 
	
	P1 (mother)
	%
	P2 (father)
	%
	both
	%

	# Inherited genes
	341
	45.40
	346
	46.07
	64
	8.522

	# High-Confidence genes
	14
	1.86
	16
	2.13
	4
	0.533

	# Suggestive-evidence genes
	18
	2.4
	17
	2.264
	2
	0.266





Supplementary Table S2C: Behaviour Sub-group classification
	Groups
	Subgroup list
	# Unique Genes
	%

	Core
	ASD + Social Interaction (SI) +Restrictive Repetitive Behaviour (RRB)
	149
	27.70

	Associated
	Communication & Language (CL) + Cognition, Intelligence & Learning (CIL), Emotions & Moods (EM), Activities (Act)
	200
	37.17

	Seno-motor
	Sensory Impairments, Motor Skills & Motor Disease (SM)
	69
	12.83

	Comorbidities & others
	Comorbidities & Other Behaviours (Comorb)
	120
	22.30

	Total
	
	538
	100



Genes within the core group displayed important neuronal functions pertaining to neuron growth, differentiation, pruning, axon and dendrite projections, axon guidance, synaptic transmission, neurotransmitter signalling etc. and additionally includes genes enriched with autism behaviours like autistic traits, aspergers syndrome, lack of preference for social novelty, reduced social interactions, vocalizations and social recognition and genes causing repetitive and restricted behaviours in animals like increased self-grooming, stereotyped circling behaviour and cognitive deﬁcits such as impaired learning and memory. The auxiliary group included genes with associated neuronal functions because of their involvement in psychiatric comorbidities of ASD like ADHD, OCsD, Schizophrenia, epilepsy, other ASD associated syndromes, cognitive and intellectual disability etc. The last group of suspected gene with neuronal functions included genes causing several different syndromes with mental retardation, brain tumours of different neuronal cells etc.  Behavioural genes were grouped into four domains and seven sub-domains. 
Gene CNTNAP2 was the most prominent behaviour gene mutated in our cohort that was linked to all 10 behaviour subgroups. Genes GABRB3, WFS1, ESR1, CHD7, EP300, SORL1, KIF1B, DPYD, SPAST, ADSL, ANK3, CNTN5, CTNNA2, GATM, HIVEP2, KALRN, PITX3, PRF1 and RYR3 produced more than seven ASD linked behaviours (Supplementary Table). Gene VCP- linked to poor speech outcome, and 26 other genes were associated with RRB and social behaviours. 121 genes are known to produce one of three core ASD behaviours accounting for 22.5% of behaviour genes in our cohort. 


Supplementary Fig S2: Enrichment of inherited genes for neuronal functions  



	Supplementary Table S3A: Description of sensory genes
	
	# Genes
	% Total Behaviour Genes

	Total Sensory Genes
	116
	21.56134

	
	# Genes
	% Sensory Genes

	Neuronal
	86
	74.13793

	Non-Neuronal
	30
	25.86207

	Core Groups
	43
	37.06897

	Associated Groups
	71
	61.2069

	Core + Associated 
	82
	70.68966

	Maternally
	61
	52.58621

	Paternally
	51
	43.96552

	Both Maternally + Paternally
	4
	3.448276

	Hetero
	113
	97.41379

	Homo
	3
	2.586207












Supplementary Table S3B: Distribution of different class of sensory genes across core and associated behavioural sub-group genes 
	Core & Associated ASD behaviour
	# Total core+
associated genes
	# All sensory genes 
	% sub-
groups
	# Hearing
genes
	% sub-
groups
	# Tactile Stimuli
genes
	% sub-
groups
	# Visual
genes
	% sub-
groups
	# Vibratory
genes
	% sub-
groups

	ASD
	109
	33
	30.28
	11
	10.09
	16
	14.68
	7
	6.42
	3
	2.75

	SI 
	49
	13
	26.53
	3
	6.122
	7
	14.29
	3
	6.12
	1
	2.04

	RRB
	21
	13
	61.9
	7
	33.33
	5
	23.81
	2
	9.52
	0
	0

	CL
	105
	20
	19.05
	5
	4.762
	11
	10.48
	3
	2.86
	2
	1.9

	CIL
	163
	51
	31.29
	18
	11.04
	18
	11.04
	12
	7.36
	4
	2.45

	EM
	85
	28
	32.94
	11
	12.94
	14
	16.47
	4
	4.71
	2
	2.35

	Act
	87
	31
	35.63
	13
	14.94
	14
	16.09
	1
	1.15
	1
	1.15

	Total
	349
	116
	33.24
	42
	12.03
	44
	12.61
	20
	5.73
	6
	1.72



[image: ]CNTNAP2, ESR1, WFS1, GATM

Supplementary Fig S3: Overlap of sensory genes across core and associated behavioural sub-group genes
Supplementary Table S3C: Overlap of ASD core and associated behaviour genes within comorbidities genes
	
	EP
	%
	SCZ
	%
	ID
	%
	BP
	%
	ADHD
	%
	Anxiety
	%
	depression
	%
	Circa
dian
	%

	ASD
	56
	51.38
	29
	26.61
	21
	19.27
	8
	23.5
	9
	8.26
	8
	7.34
	3
	9.38
	16
	14.68

	SI
	35
	71.43
	17
	34.69
	5
	10.2
	6
	17.6
	3
	6.12
	6
	12.2
	3
	9.38
	10
	12.66

	RRB
	9
	42.86
	6
	28.57
	4
	19.05
	3
	8.82
	5
	23.8
	3
	14.3
	1
	3.13
	4
	5.063

	CL
	51
	48.57
	18
	17.14
	23
	21.9
	11
	32.4
	7
	6.67
	7
	6.67
	3
	9.38
	16
	20.25

	CIL
	74
	45.4
	29
	17.79
	12
	7.362
	16
	47.1
	16
	9.82
	18
	11
	4
	12.5
	26
	32.91

	EM
	35
	41.18
	22
	25.88
	9
	10.59
	13
	38.2
	12
	14.1
	33
	38.8
	32
	100
	20
	25.32

	Act
	26
	29.89
	13
	14.94
	5
	5.747
	5
	14.7
	5
	5.75
	16
	18.4
	6
	18.8
	20
	25.32

	
	232
	
	87
	
	74
	
	34
	
	31
	
	33
	
	32
	
	79
	





Supplementary Table S4A: Behaviour roles of differentially expressed genes 
	
	# Total Genes
	Behaviour genes
	Core, Associated & Senso-motor behaviour 
	Comorbidities & other behaviours
	Chi.sq test p-value

	
	
	# 
	%
	# Genes
	%
	# Genes
	%
	

	Up regulated Prenatally
	93
	76
	81.72
	64
	68.82
	12
	15.79
	0.0012

	Up regulated Postnatally
	105
	81
	77.14
	59
	56.19
	22
	27.16
	

	DEG with Neuronal Functions
	124
	109
	87.90
	93
	75
	16
	14.68
	0.0028

	DEG without Neuronal Functions
	74
	48
	64.86
	30
	40.54
	18
	37.5
	




 Supplementary Fig S4: Prenatally (top panel) and Postnatally (bottom panel) overexpressed genes 
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Regulation of postsynaptic membrane neurotransmitter receptor levels	Neurotransmitter receptor localization to postsynaptic specialization membrane	Protein localization to postsynaptic specialization membrane	Cell-cell signaling	Cell morphogenesis	Neuron projection development	Anterograde trans-synaptic signaling	Chemical synaptic transmission	Regulation of ion transport	Trans-synaptic signaling	Cellular component morphogenesis	Neurogenesis	Synaptic signaling	Neuron development	Nervous system process	Protein localization to postsynaptic membrane	Generation of neurons	Cellular modified amino acid metabolic process	Cell part morphogenesis	Vesicle organization	Protein localization to postsynapse	Plasma membrane bounded cell projection organization	Neuron differentiation	Receptor localization to synapse	Cell projection organization	Transmembrane transport	Neuron projection morphogenesis	Export from cell	Cell adhesion	Plasma membrane bounded cell projection morphogenesis	Cell morphogenesis involved in differentiation	Biological adhesion	Cell projection morphogenesis	Import into cell	Cation transport	Cell morphogenesis involved in neuron differentiation	Regulation of neurotransmitter receptor activity	Regulation of membrane potential	Inorganic cation transmembrane transport	Regulation of anatomical structure morphogenesis	Regulation of cation channel activity	Cation transmembrane transport	Regulation of system process	Cellular modified amino acid biosynthetic process	Negative regulation of growth hormone secretion	Ion transmembrane transport	Regulation of neuron projection development	Cell junction assembly	Dendrite development	Protein localization to synapse	Response to tetrachloromethane	Inorganic ion transmembrane transport	Peptidyl-tyrosine phosphorylation	Peptidyl-tyrosine modification	Synaptic vesicle priming	Axon development	6.0809219076239263	6.0307705201373567	6.0307705201373567	5.5392524581558034	5.3847866651986411	5.3847866651986411	5.3177646430974361	5.3177646430974361	5.2931116050183826	5.2605067692183853	5.2227182083289856	5.1607105439938534	5.1359044265757525	5.120216219909584	4.8699880503280957	4.8213107602244101	4.7239980100379499	4.6350739662100242	4.6339507901997647	4.6332036167132697	4.61475131759678	4.4873156037828368	4.3949105381184195	4.3696738451960533	4.3347005005001025	4.2743333396858212	4.2594004871888433	4.1793388653564048	4.1793388653564048	4.1696680065480383	4.1662793095553665	4.1516261161553984	4.1402614338028529	4.010416710688995	3.9913998282380825	3.9850596502070634	3.9574244875598095	3.9562448730313204	3.9480760839538935	3.9136401693252516	3.9055288713583551	3.8938091027365846	3.8483237691529522	3.8147412347034146	3.7814644947834721	3.7401673009365166	3.7396900542050799	3.6174426780912143	3.6111885865264766	3.5815329790533994	3.5611413405794381	3.504178246614094	3.5032086842999575	3.4799096718871576	3.4644527208233322	3.4517334548292546	


Upregulated prenatally

axonogenesis	neuron projection morphogenesis	axon development	plasma membrane bounded cell projection morphogenesis	cell projection morphogenesis	synapse assembly	cell morphogenesis involved in neuron differentiation	cell part morphogenesis	cellular component morphogenesis	generation of neurons	neurogenesis	head development	regulation of nervous system development	developmental growth	neuron development	cell junction assembly	neuron differentiation	regulation of synapse assembly	cell morphogenesis	neuron projection development	cell morphogenesis involved in differentiation	synapse organization	central nervous system development	brain development	regulation of synapse organization	regulation of synapse structure or activity	regulation of axon guidance	cell junction organization	regulation of cell junction assembly	forebrain development	diencephalon development	sensory organ development	sensory organ morphogenesis	nerve development	neural crest cell migration involved in autonomic nervous system development	animal organ morphogenesis	cranial nerve development	positive regulation of nervous system development	secondary palate development	growth	postsynapse organization	regulation of neurogenesis	innervation	cell-cell signaling	vestibulocochlear nerve development	tissue morphogenesis	DNA metabolic process	collagen biosynthetic process	axon guidance	neuron projection guidance	ganglion morphogenesis	dorsal root ganglion morphogenesis	vestibulocochlear nerve structural organization	sensory perception of sound	positive regulation of cell junction assembly	inner ear morphogenesis	9.1359044265757525	8.5883802940367691	8.5567370125413049	8.4513649401852486	8.4063816918704646	8.2844144481068032	8.2776952131256731	8.2384480114358176	8.14697138528701	8.0851281824599504	8.0115748299936964	7.4194171231856325	7.4098271684036856	7.3960981682683284	7.2746601840902629	7.2536772349100467	7.0281213829737341	6.9055288713583556	6.8961962790440428	6.8961962790440428	6.8377343857019781	6.8285660990569914	6.380072289708532	6.3732491463166072	6.3030323592559769	6.1140171886450272	6.0979971086492704	5.893469146177619	5.893129455521346	5.870310107800699	5.5865325870141751	5.5463759264085493	5.5416643740080529	5.5257837359237447	5.4594202834955459	5.2623303726433583	5.224972399901155	5.2225006804096354	5.1310030975128642	5.1197582241045199	5.1019333393583652	5.0943659986730454	5.0656025592190117	5.0051991007053962	4.9288547095489168	4.87484417041947	4.8489367466462499	4.8007935208383419	4.7444862871804663	4.7337683033101063	4.658367664221946	4.658367664221946	4.658367664221946	4.6462760624110508	4.6409237739407372	4.6409237739407372	
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