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1. Human Gene Module  
Quarterly Report, Q4/2021 
 1.1 Updated Human Gene Dataset 
 
A total of 10 new genes were added to the Human Gene Module for the Q4/2021 release, bringing the overall number 
of ASD candidate genes in the module to 1,295 (HG_Figure 1, panel A). In-depth annotation of 894 rare new variants 
was completed in this quarter leading to a total of 22,428 rare and 1,380 common variants, respectively (HG_Figure 1, 
panel B).  Annotation of 138 new references was accomplished for the Human Gene module in Q4/2021, bringing the 
total number of references to 4,689. 
 
 

 
 
 
HG_Figure 1.  Number of ASD-linked genes and variants in the Human Gene Module (A) The number of 
genes has grown from 1241 to 1295 over the last four quarters.  (B) The number of rare variants has increased 
from 20,142 to 22,428; number of common variants has increased from 1,372 to 1,380. 

 

1.2 Highlights of Q4/2021 Human Gene Dataset 
 

• New genes added in this quarter are shown in HG_Table1. 
• Summary evidence for new genes is given in section 1.3A. 
• Existing genes updated with recently published variants and functional evidence are described in section 1.3B. 

 
HG_Table 1. New genes added in Q4/2021 
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GBE1 Recurrent Mis in 
multiple families       3 

CELF2 2 de novo LoF       3S 

KCNA2 1 Inherited LoF       S 

TFE3 1 de novo Mis       S 

H1-4         S 

PTPN4         S 

HERC1 2 de novo LoFs       3S 

GRIA3         S 

*Identified in ASD cohorts 
 

1.3 Description of Q4/2021 Human Gene Dataset 
 
A. NEW GENES 
GNB2 
Heterozygous mutations in the GNB2 gene are responsible for neurodevelopmental disorder with hypotonia 
and dysmorphic facies (NEDHYDF; OMIM 619503) (Fukuda et al., 2020; Lansdon et al., 2021; Tan et al., 
2021). Tan et al., 2021 identified 12 unrelated individuals with five de novo missense variants in the GNB2 
gene. All individuals presented with developmental delay/intellectual disability with variable dysmorphism 
and extraneurologic features; autistic behaviors were observed in six of these individuals, two of whom 
were diagnosed with autism spectrum disorder. A de novo missense variant in this gene was observed 
previously in an ASD proband from the Autism Sequencing Consortium (De Rubeis et al., 2014). 
 
ZBTB7A 
von der Lippe et al., 2021 identified 12 individuals with heterozygous variant in the ZBTB7A gene 
presenting with a neurodevelopmental disorder associated with symptomatic overgrowth of pharyngeal 
lymphoid tissue, macrocephaly, and elevated fetal hemoglobin; autistic features were observed in 7/12 
individuals with ZBTB7A variants, five of whom were diagnosed with autism spectrum disorder. 
 
GBE1 
Fanjul-Fernandez et al., 2021 studied a large multi-generational family of European ancestry with multiple 
family members affected with ASD or the broader autism phenotype (BAP). The authors identified a rare 
heterozygous missense variant in the GBE1 gene (NM_000158.4:c.176T>C;p.Ile59Thr) that was present in 
all seven individuals with ASD, nine of ten individuals with the BAP and absent in the four unaffected 
individuals. Furthermore, subsequent genotyping of a community-acquired cohort of 389 individuals with 
ASD in this report identified three additional probands with the p.Ile59Thr missense variant in GBE1.  This 
variant was also present in eleven of thirteen individuals with familial ASD/BAP. Functional analysis of the 
p.Ile59Thr variant demonstrated a decrease in steady state levels of mutant protein in transiently transfected 
cells compared to wild-type protein. Lastly, this report demonstrated while the GBE1 variant was not 
enriched in the combined UK10K ASD cohorts of European ancestry (16/604 ASD cases vs. 189/7935 
European controls, OR 1.11, P = 0.68), heterozygous GBE1 deletions were overrepresented in a cohort of 
cases with ASD and other neurodevelopmental disorders (6 deletions in 29,085 cases vs. none in controls; p 
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= 0.045), as well as in a cohort of ASD cases from the Autism Genome Project (11 deletions in 7,745 cases 
vs. one in 21,694 alleles in gnomAD). Inherited nonsense variants in the GBE1 gene had previously been 
identified in ASD probands from the iHART cohort in Ruzzo et al., 2019. 
 
 
CELF2 
A de novo frameshift variant in the CELF2 gene was identified in an ASD proband from the Autism 
Simplex Collection in Yuen et al., 2017. Itai et al., 2021 characterized five unrelated individuals with 
heterozygous CELF2 variants presenting with developmental and epileptic encephalopathy; autistic features 
were reported in four of five individuals in this report, and variants identified in patients with developmental 
and epileptic encephlopathy in this report were experimentally shown to cause aberrant CELF2 cellular 
localization in transfected cells. Whole-genome sequencing of prefrontal cortex from 59 donors with autism 
spectrum disorder (ASD) and 15 control donors in Rodin et al., 2021 identified an additional germline loss-
of-function variant in CELF2 in brain tissue from a 67-year-old African American male with ASD from the 
University of Maryland brain bank. 
 
KCNA2 
Whole-genome sequencing of a cohort of 30 adults with unexplained developmental and epileptic 
encephalopathies in Qaiser et al., 2021 identified three individuals with potentially pathogenic KCNA2 
variants; all three of these patients presented with seizures, intellectual disability, and autism spectrum 
disorder. Autism spectrum disorder has previously been reported in a subset of individuals with KCNA2-
associated movement disorders (Helbig et al., 2016; Ngo et al., 2020). An inherited frameshift variant in 
KCNA2 has also been identified in an ASD proband from the iHART cohort (Ruzzo et al., 2019). 
 
TFE3 
Hemizygous or heterozygous mutations in the TFE3 gene are responsible for X-linked syndromic 
intellectual developmental disorder with pigmentary mosaicism and coarse facies (MRXSPF; OMIM 
301066), a disorder characterized by a phenotypic triad of severe developmental delay, coarse facial 
dysmorphisms, and Blaschkoid pigmentary mosaicism; autism spectrum disorder or autistic features 
(frequently in the form of stereotypic movements) have been observed in a subset of affected individuals 
(Villegas et al., 2019; Diaz et al., 2020; Lehalle et al., 2020). A rare potentially damaging de novo missense 
variant in this gene was observed in a male ASD proband from the Autism Sequencing Consortium 
(Satterstrom et al., 2020). 
 
H1-4 
Heterozygous mutations in the H1-4 gene are responsible for Rahman syndrome (OMIM 617537), a 
disorder characterized by mild to severe intellectual disability associated with variable somatic overgrowth 
manifest as increased birth length, height, weight, and/or head circumference (Tatton-Brown et al., 2017). 
Autism spectrum disorder has been observed in a subset of individuals with H1-4 variants (Duffney et al., 
2018; Burkardt et al., 2019; Tremblay et al., 2021). 
 
PTPN4 
Chmielewska et al., 2021 reported six unrelated individuals with missense or protein-truncating variants in 
the PTPN4 gene who exhibited varying degrees of intellectual disability or developmental delay; two of 
these individuals presented with autism spectrum disorder, and the missense variant identified in one of 
these individuals with ASD (p.Gly239Arg in patient 1 in this report) was shown experimentally to result in 
failure of PTPN4 to localize to the dendritic spines of transfected rat hippocampal neurons, in contrast to 
WT PTPN4. Mutations in PTPN4 had previously been identifed in monozygotic twins presenting with a 
Rett syndrome-like phenotype characterized by developmental delay, seizures, and stereotypic hand 
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movements (Williamson et al., 2015), as well as in a child presenting with developmental delay, autistic 
features, and upper limb stereotypies (Szczauba et al., 2018). 
 
HERC1 
De novo nonsense variants in the HERC1 gene have been identified in a Japanese ASD proband (Hashimoto 
et al., 2016) and in an ASD proband from the Autism Sequencing Consortium (Satterstrom et al., 2020), 
while an inherited nonsense variant in this gene was observed in an ASD proband from the iHART cohort 
(Ruzzo et al., 2019). Additional de novo variants in this gene were identified in ASD probands from the 
Simons Simplex Collection (Iossifov et al., 2014). Limited social interaction had previously been observed 
in an individual with MDFPMR (Nguyen et al., 2016). Roy et al., 2021 found that HERC1 exhibited high 
expression in the anterodorsal thalamus (AD) of mice, and that knockdown of HERC1 in AD thalamus 
resulted in memory deficits and neuronal hyperexcitability, phenotypes that were also observed in AD 
thalamus-specific PTCHD1 knock-down mice. 
 
GRIA3 
Mutations in the GRIA3 gene are responsible for Wu-type X-linked syndromic intellectual developmental 
disorder (MRXSW; OMIM 300699); autistic behavior has been observed in a subset of individuals with 
GRIA3 variants (Wu et al., 2007; Chiyonobu et al., 2007; Guilmatre et al., 2009; Philips et al., 2014). Roy et 
al., 2021 found that GRIA3 exhibited high expression in the anterodorsal thalamus (AD) of mice, and that 
knockdown of this gene in AD thalamus resulted in memory deficits similar to those observed in AD 
thalamus-specific PTCHD1 knock-down mice. 
 
 
 
B. EXISTING GENES 
 
Highlights of the past quarter include reports in which novel variants in existing genes in the Human Gene 
module were identified in either new ASD or mixed neurodevelopment disorder (NDD) cohorts.  
Annotation in the past quarter also include gene-specific reports that provide additional genetic evidence 
linking that gene to ASD; in some cases, this evidence resulted in a change in that’s gene score (based on 
SFARI Gene scoring criteria). 
 
ITSN1 
Bruel et al., 2021 described the clinical presentation of 10 individuals from 8 families with heterozygous 
ITSN1 variants. The clinical presentation of the cohort include global developmental delay and delayed 
speech and language development. Additional disorders such as autism spectrum disorders (90%), 
intellectual disability (86%), ADHD (50%), and epilepsy (30%) were also observed in this cohort. 
 
PLXNA3 
Steele et al., 2021 reported 14 males with maternally inherited hemizygous PLXNA3 variants; all 14 
individuals presented with intellectual disability, and 13 of these individuals also presented with autism 
spectrum disorder. 
 
QRICH1 
Kumble et al., 2021 presented 27 previously unreported individuals with QRICH1 variants and, when added 
to 11 previously reported individuals, delineated the clinical and molecular spectrum of individuals with 
QRICH1 variants.  The main clinical features were mild to moderate developmental delay/intellectual 
disability (71%), non-specific facial dysmorphism (92%), and hypotonia (39%), with additional findings 
including autism spectrum disorder (29%) and seizures (24%). 
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SMARCA4 
Qian et al., 2021 identified eight Chinese pediatric patients with novel missense variants in the SMARCA4 
gene; all eight patients had moderate to severe intellectual disability, and four patients were clinically 
diagnosed with autism, while a fifth patient presented with autistic features. 
 
ASXL3  
A detailed clinical and molecular analysis of 45 previously unpublished individuals with ASXL3-related 
syndrome revealed that a diagnosis of autism spectrum disorder could be made in 30% of individuals; 
autistic traits including stereotypies, poor eye contact, hand flapping, rocking, and head shaking were 
present in the majority of individuals (Schirwani et al., 2021). 
 
CACNA1E  
Royer-Bertrand et al., 2021 identified seven unrelated individuals with intellectual disability, developmental 
regression, and an ASD-like behavioral profile, and notably without epilepsy, who had a de novo putatively 
pathogenic variant in the CACNA1E gene. 
 
FOXP1 
Assessment of a combined cohort of 22 individuals with pathogenic or likely pathogenic FOXP1 variants 
consisting of 17 novel individuals and 5 previously reported individuals in Pilar Trelles et al., 2021 found 
that 5 of the 21 individuals in this cohort for whom psychiatric history was available received a diagnosis of 
autism spectrum disorder based on expert clinical consensus. 
 
MYT1L  
Coursimault et al., 2021 described 40 previously unreported cases with pathogenic or likely pathogenic 
variants in the MYT1L gene; developmental delay, intellectual disability, and behavioral disorders were 
frequently observed in individuals with MYT1L variants, and a formal or informal diagnosis of autism 
spectrum disorder was made in 17/40 individuals (43%). 
 
SHANK3 
Levy et al., 2021 characterized genotype-phenotype associations in a cohort of 170 individuals with Phelan-
McDermid syndrome (PMS), in which genotypes were defined as Class I deletions (deletions that included 
only SHANK3 or SHANK3 with ARSA and/or ACR and RABL2B), Class II deletions (all other deletions), 
or sequence variants, and found that autism spectrum disorder diagnoses did not differ between groups [60% 
(45/75) of individuals with Class I deletions or sequence variants vs. 65% (55/85) of individuals with Class 
II deletions]. 
 
Loureiro et al., 2021 identified 18 individuals from 16 unrelated families carrying a recurrent frameshift 
variant in the SHANK3 gene: p.Ala1227Glyfs*69 frameshift variant. A detailed analysis of the phenotype 
of frameshift variant carriers revealed that all 17 individuals who were clinically examined carried a 
diagnosis of ASD. However, symptom profile and severity differed in this cohort with the recurrent 
mutation. 
 

 
1.4 Genes with updated gene symbol 

One previously annotated ASD-associated genes (Gene ID: 5245) has a new Entrez Gene symbol 

o PHB is now PHB1  
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1.5  Human Gene Standardization 
We continue to standardize the allele change and residue change data fields to the terminology developed by the 
Human Genome Variation Society (HGVS) for the Human Gene dataset.  All new variant annotations were performed 
with standardized terminology and include genomic coordinates in GRCh38 genome build for allele change, residue 
change and correct genome build. 

1.6  Development of a Candidate Gene Pool  
We have been compiling a list of genes and variants which appear as potentially influential for ASD etiology.  The 
rationale for creating the candidate gene pool is that while single studies may individually lack sufficient evidence to 
meet the inclusion criteria in the database, the combined evidence from multiple studies may warrant inclusion.  This 
list serves as a dynamic reference table, against which variants from ongoing curation are compared. With sufficient 
evidence, variants are removed from this list and upgraded into Human Gene module. We retain the patient identity 
wherever possible so that multiple studies using the same patients will not be double counted. Due to the various 
formats in which variants are reported in the literature, each is standardized using the genomic coordinate system and 
HGVS notation. New study added in Q4/2021 is shown in HG_Table 2. 
 
HG_Table 2: Source publication added in Q4/2021 for generating candidate gene pool. 
 

PMID Year Journal Title Source  Author 
34580403 2021 Sci Rep A single center experience with publicly 

funded clinical exome sequencing for 
neurodevelopmental disorders or multiple 
congenital anomalies. 

  
Supplemental 
Table 1  

Pode-
Shakked B 

34582790 2021 Am J 
Hum 
Genet 

High prevalence of multilocus pathogenic 
variation in neurodevelopmental disorders in 
the Turkish population. 

  
Table S3  

Mitani T 

34615535 2021 Mol 
Autism 

Prevalence and phenotypic impact of rare 
potentially damaging variants in autism 
spectrum disorder. 

  
S5  

Mahjani B 

34800434 2021 Clin Chim 
Acta 

Autism spectrum disorder and comorbid 
neurodevelopmental disorders (ASD-NDDs): 
Clinical and genetic profile of a pediatric 
cohort. 

Supplemental 
Table 1 
  

Chen S 
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2 Copy Number Variant (CNV) Module  
Quarterly Report, Q4/2021 
2.1 Updated CNV Dataset 
 
A total of 28 new references providing 216 individual patient records were added to the CNV module for the Q4/2021 
release resulting in a total of 724 curated references.  The list of articles added in Q4/2021 are shown in CNV_Table1.  
 
CNV_Table 1. Articles added to the CNV module in Q4/2021 
 

PMID Title First Author Journal/B
ook 

Publication 
Year 

34876316 Neuropsychological and neurophysiological features of WAGR 
syndrome: Detailed comprehensive evaluation of a patient with 
severe intellectual disability and autism spectrum disorder 

Nishizawa H Brain Dev 2021 

34858471 Genetic Analysis of Children With Unexplained Developmental 
Delay and/or Intellectual Disability by Whole-Exome Sequencing 

Xiang J Front 
Genet 

2021 

34828266 17q12 Recurrent Deletions and Duplications: Description of a Case 
Series with Neuropsychiatric Phenotype 

Milone R Genes 
(Basel) 

2021 

34795756 Clinical description and mutational profile of a Moroccan series of 
patients with Rubinstein Taybi syndrome 

Elalaoui SC Afr Health 
Sci 

2021 

34775996 Identification of de novo mutations for ARID1B haploinsufficiency 
associated with Coffin-Siris syndrome 1 in three Chinese families 
via array-CGH and whole exome sequencing 

Lu G BMC Med 
Genomics 

2021 

34773222 Genetic Testing in Patients with Neurodevelopmental Disorders: 
Experience of 511 Patients at Cincinnati Children's Hospital 
Medical Center 

Du X J Autism 
Dev Disord 

2021 

34748075 MYT1L-associated neurodevelopmental disorder: description of 40 
new cases and literature review of clinical and molecular aspects 

Coursimault J Hum Genet 2021 

34713950 Expanding the genetic and phenotypic spectrum of CHD2-related 
disease: From early neurodevelopmental disorders to adult-onset 
epilepsy 

De Maria B Am J Med 
Genet A 

2021 

34706719 Phenotypic and molecular spectra of patients with switch/sucrose 
nonfermenting complex-related intellectual disability disorders in 
Korea 

Lee Y BMC Med 
Genomics 

2021 

34664255 Copy number variations in a Brazilian cohort with autism spectrum 
disorders highlight the contribution of cell adhesion genes 

Costa CIS Clin Genet 2022 

34626536 Detecting cryptic clinically relevant structural variation in exome-
sequencing data increases diagnostic yield for developmental 
disorders 

Gardner EJ Am J Hum 
Genet 

2021 

34622207 Genome sequencing identifies rare tandem repeat expansions and 
copy number variants in Lennox-Gastaut syndrome 

Qaiser F Brain 
Commun 

2021 

34621295 Neurodevelopmental Disorders in Patients With Complex 
Phenotypes and Potential Complex Genetic Basis Involving Non-
Coding Genes, and Double CNVs 

Servetti M Front 
Genet 

2021 

34615535 Prevalence and phenotypic impact of rare potentially damaging 
variants in autism spectrum disorder 

Mahjani B Mol 
Autism 

2021 

34609792 Chromosome 9p terminal deletion in nine Egyptian patients and 
narrowing of the critical region for trigonocephaly 

Mohamed AM Mol Genet 
Genomic 
Med 

2021 

34582790 High prevalence of multilocus pathogenic variation in 
neurodevelopmental disorders in the Turkish population 

Mitani T Am J Hum 
Genet 

2021 
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34582124 Two new cases of interstitial 7q35q36.1 deletion including 
CNTNAP2 and KMT2C 

Tosca L Mol Genet 
Genomic 
Med 

2021 

34573342 Attention Deficit Hyperactivity and Autism Spectrum Disorders as 
the Core Symptoms of AUTS2 Syndrome: Description of Five New 
Patients and Update of the Frequency of Manifestations and 
Genotype-Phenotype Correlation 

Sanchez-
Jimeno C 

Genes 
(Basel) 

2021 

34530895 15q26 deletion in a patient with congenital heart defect, growth 
restriction and intellectual disability: case report and literature 
review 

Benbouchta Y Ital J 
Pediatr 

2021 

34521999 Establishing the phenotypic spectrum of ZTTK syndrome by 
analysis of 52 individuals with variants in SON 

Dingemans 
AJM 

Eur J Hum 
Genet 

2021 

34505148 De novo missense variants in FBXO11 alter its protein expression 
and subcellular localization 

Gregor A Hum Mol 
Genet 

2021 

34466801 Pathogenic NR2F1 variants cause a developmental ocular 
phenotype recapitulated in a mutant mouse model 

Jurkute N Brain 
Commun 

2021 

34452636 Exome sequencing identifies novel and known mutations in 
families with intellectual disability 

Rasheed M BMC Med 
Genomics 

2021 

34447664 Duplication of Chromosome 16p13.11-p12.3 with Different 
Expressions in the Same Family 

Pop-Jordanova 
N 

Balkan J 
Med Genet 

2021 

34440431 Wide Fontanels, Delayed Speech Development and Hoarse Voice 
as Useful Signs in the Diagnosis of KBG Syndrome: A Clinical 
Description of 23 Cases with Pathogenic Variants Involving the 
ANKRD11 Gene or Submicroscopic Chromosomal 
Rearrangements of 16q24.3 

Kutkowska-
Kaźmierczak A 

Genes 
(Basel) 

2021 

33824499 Haploinsufficiency of PRR12 causes a spectrum of 
neurodevelopmental, eye, and multisystem abnormalities 

Chowdhury F Genet Med 2021 

25424712 Deletion of protein tyrosine phosphatase, non-receptor type 4 
(PTPN4) in twins with a Rett syndrome-like phenotype 

Williamson SL Eur J Hum 
Genet 

2015 

19449417 Aberrant GRIA3 transcripts with multi-exon duplications in a 
family with X-linked mental retardation 

Bonnet C Am J Med 
Genet A 

2009 

 
 
 

2.2 Highlights of Q4/2021 CNV Dataset 
 

A. Identification of CNVs in new ASD cohort 
Mahjani et al. (Molecular Autism 2021), conducted whole-exome sequencing and chromosome microarray 
analysis in a large Swedish cohort of individuals with ASD. Out of the 996 individuals with CNV calls, 105 
(11%) carried potentially damaging CNVs. In this study, multiple individuals were identified carrying 
recurrent CNVs in 15q11q13 (8 individuals) , 22q11.2 (4 individuals), and 16p11.2  loci (4 individuals). 
Costa et al. (Clinical Genetics 2021), performed chromosomal microarray analysis in a cohort of 144 
Brazilian individuals with ASD and identified four pathogenic and one likely pathogenic CNVs (clinical 
yield of 4.1%; 5/122) along with 41 CNVs of unknown significance (VUS). 
 

B. Identification of CNVs in new NDD cohort 
Du et al. (Journal of Autism and Developmental Disorders 2021) performed a retrospective study of 511 
patients with neurodevelopmental features.  Analysis using SNP Microarray identified pathogenic/likely 
pathogenic CNVs in 27/511 cases (5.28%).  Xiang et al., Frontiers in Genetics 2021 performed WES and 
exome-based copy number variation (CNV) analysis for 17 patients with unexplained DD/ID. Exome-based 
CNV calling yielded an overall yield of 58.8% (10/17), of which only three CNVs were diagnostic. 
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3 Animal Models Module  
Quarterly Report, Q4/2021  
3.1 Summary of updated mouse module dataset 
 
In Q4/2021, the mouse module was updated with data from a total of 10 references. Important genes annotated this 
quarter include ADNP, PTCHD1, TSC2, CHD7, TCF4 and TRIM32. A total of 22 genetic mouse models were 
annotated or updated this quarter, including three existing models and six rescue models, respectively. Allele types 
modeled in the ASD mouse models that were annotated this quarter include knockin transgenes, knockouts, and 
conditional knockouts. The 10 articles annotated this quarter are shown in AM_Table1 and mouse models included in 
the Q4/2021 release are listed in AM_Table2. This quarter’s highlights include mouse model annotation of two new 
genes: SPTBN1 and MYT1L. 
 
AM_Table1: Articles annotated for AM mouse module in Q4/2021.  

Gene PMID Title First 
Author 

Journal Publication 
Year 

TCF4 
 

34645823 Disordered breathing in a Pitt-Hopkins 
syndrome model involves Phox2b-
expressing parafacial neurons and aberrant 
Nav1.8 expression 

Cleary 
CM 

Nat 
Commun 

2021 

TRIM32 
 

34421574 Deficiency of TRIM32 Impairs Motor 
Function and Purkinje Cells in Mid-Aged 
Mice 

Zhu JW Front 
Aging 
Neurosci 

2021 

TSC2 
 

34667149 mTOR-related synaptic pathology causes 
autism spectrum disorder-associated 
functional hyperconnectivity 

Pagani M Nat 
Commun 

2021 

SPTBN1 
 

31209033 βII-spectrin promotes mouse brain 
connectivity through stabilizing axonal 
plasma membranes and enabling axonal 
organelle transport 

Lorenzo 
DN 

Proc Natl 
Acad Sci U 
S A 

2019 

SPTBN1 
 

34211179 Pathogenic SPTBN1 variants cause an 
autosomal dominant neurodevelopmental 
syndrome 

Cousin 
MA 

Nat Genet 2021 

PTCHD1, 
CACNA1G 

 

34197733 Anterior thalamic dysfunction underlies 
cognitive deficits in a subset of 
neuropsychiatric disease models 

Roy DS Neuron 2021 

MYT1L 
 

34614421 A MYT1L syndrome mouse model 
recapitulates patient phenotypes and reveals 
altered brain development due to disrupted 
neuronal maturation 

Chen J Neuron 2021 

ADNP 
 

34865853 Novel ADNP Syndrome Mice Reveal 
Dramatic Sex-Specific Peripheral Gene 
Expression With Brain Synaptic and Tau 
Pathologies 

Karmon 
G 

Biol 
Psychiatry 

2021 

CHD7 
 

34588434 CHARGE syndrome protein CHD7 
regulates epigenomic activation of 
enhancers in granule cell precursors and 
gyrification of the cerebellum 

Reddy 
NC 

Nat 
Commun 

2021 
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BCL11A 
 

34525371 The transcription factor BCL11A defines 
distinct subsets of midbrain dopaminergic 
neurons 

Tolve M Cell Rep 2021 

 
AM_Table2: Models annotated for AM mouse module in Q4/2021. 

Gene PMID Model ID Model Type Rescue 
model 

TCF4 34645823 M_TCF4_1_KO_HT Existing   
TCF4 34645823 M_TCF4_2_KO_HM Existing   
TCF4 34645823 M_TCF4_1_KO_HT_PF04 New RESCUE 
TCF4 34645823 M_TCF4_1_KO_HT_PF06 New RESCUE 
TCF4 34645823 M_TCF4_1_KO_HT_AAVSCN10A New RESCUE 
TRIM32 34421574 M_TRIM32_1_HM_KO Existing   
TSC2 34667149 M_TSC2_12_KO_HT New   
TSC2 34667149 M_TSC2_12_KO_HT_RAPAMYCIN New RESCUE 
SPTBN1 31209033 M_SPTBN1_1_CKO_HM New   
SPTBN1 34211179 M_SPTBN1_2_CKO_HT New   
SPTBN1 34211179 M_SPTBN1_3_CKO_HM New   
SPTBN1 34211179 M_SPTBN1_4_CKO_HT New   
PTCHD1 34197733 M_PTCHD1_6_KD_HE_AD New   
PTCHD1 34197733 M_PTCHD1_6_KD_HE_AD_C21 New RESCUE 
CACNA1G 34197733 M_CACNA1G_6_KD_HE_AD New   
MYT1L 34614421 M_MYT1L_1_KO_HT New   
MYT1L 34614421 M_MYT1L_1_KO_HM New   
ADNP 34865853 M_ADNP_4_KO_HT New   
ADNP 34865853 M_ADNP_4_KO_HT_NAP New RESCUE 
CHD7 34588434 M_CHD7_4_CKO_HM_ATOH1 New   
BCL11A 34525371 M_BCL11A_3_CKO_HM New   
BCL11A 34525371 M_BCL11A_1_CKO_HT New   

 

3.2 Highlights of mouse module annotations 
SPTNB1 
Cousin et al., 2021 reported heterozygous SPTBN1 variants in 29 individuals with developmental, language and 
motor delays, mild to severe intellectual disability, autistic features, seizures, behavioral and movement abnormalities, 
hypotonia, and variable dysmorphic facial features. To gain further insight into the role of SPTBN1 in 
neurodevelopment, the authors present various mouse models lacking bII-spectrin in brain. Heterozygous mice have 
normal life span but show defects in cortical organization, developmental defects and social behavioral deficiencies. 
 
MYT1L  
In a recent report in Neuron, Chen et al., 2021 present mouse model of MYT1L syndrome. While Myt1l homozygous 
mutant (KO) mice die at birth, heterozygous mice show obesity, white matter thinning, and microcephaly reminiscent 
of patient phenotypes. Behavioral anomalies in haploinsufficient mice include hyperactivity, muscle weakness, 
alteration in social behavior, with more severe phenotypes in males.  Furthermore, Myt1l+/- mice show disrupted 
neuronal maturation in juveniles and adults indicating a potential mechanism underlying MYT1L syndrome. 
 
 
 


