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Introduction 

Forehead box (FOX) proteins are a type of transcription factor that 

has a long evolutionary history. Several human genetic illnesses have 

been linked to pathogenic variations in the FOX genes. We examined 

the molecular and structural characteristics of germline pathogenic 

variants in seven FOX proteins involved in mendelian illnesses to those 

of variants found in the general population in this study (gnomAD). 

Our findings reveal that the DNA-binding domain of FOX proteins is 

particularly vulnerable to mutations, but some members of the family 

are more mutation-tolerant than others. The next step was to show that 

this tolerance is contingent on the inheritance mode of FOX-linked 

diseases. As a result, genes whose variations cause recessive diseases 

are thought to be more tolerant to variation. 

During infancy and adulthood, fetal growth is a major driver of 

cardio metabolic illness risk. In ancestrally varied populations, the 

genetic architecture of prenatal development is mainly unknown. We 

used a genome-wide admixture mapping scan and genetic ancestry 

analysis on pregnant Hispanic, African, European, and Asian 

American women to find genetic loci linked to fetal growth measures 

between 13 and 40 weeks of pregnancy. 

Although the genetics of Autosomal Recessive Intellectual 

Disability (ARID) has primarily been researched in consanguineous 

families, founder populations may be of interest in the study of 

Intellectual Disability (ID) and ARID's contribution. The genetic 

landscape of ID in Finland's founder population was studied using a 

genotype-driven method. Exome sequencing was used to examine 39 

families with syndromic and non-syndromic ID, and 27 of them 

indicated a mutation in a known ID gene. In the identification of 

ARID genes, where the enrichment of a disease allele is greatly 

affected by genetic drift and founder effects, founder populations can 

serve as a middle ground between mixed and consanguineous 

populations. 

Cilia and flagella are necessary for fluid and mucus clearance, 

tissue homeostasis, cell differentiation, and motility, and are produced 

around an evolutionary conserved microtubule-based axoneme. 

Intraflagellar transport is required for the creation and maintenance of 

cilia and flagella, which requires bidirectional protein transit along the 

axonemal microtubules (IFT). IFT abnormalities cause a vast set of 

systemic disorders known as ciliopathies in humans, which often have 

overlapping characteristics. We discovered two unrelated patients 

having a homozygous missense mutation next to a splice donor gene 

by exome sequencing a cohort of 167 non-syndromic infertile males 

with Multiple Morphological Abnormalities of the sperm Flagellum 

(MMAF). 

Microcephaly and low height are linked to mutations in proteins 

involved in cell division and chromosome segregation, such as 

microtubule-regulating, centrosomal, and kinetochore proteins. By 

mediating links between chromosomal DNA and spindle 

microtubules, the kinetochore performs a critical function in mitosis 

and cell division. Only a few genes encoding kinetochore complex 

proteins have been identified as causes of microcephaly syndromes to 

yet. After triple whole-exome sequencing investigation, we discovered 

a male patient with a rare de novo missense mutation in NUF2. The 

patient had microcephaly and was small in stature, as well as bilateral 

vocal cord paralysis, micrognathia, and an atrial septal abnormality. 

The Okur-Chung neurodevelopmental syndrome, or OCNDS, is a 

rare neurodevelopmental condition that has recently been discovered. 

Developmental delays, intellectual disability, behavioural issues 

(hyperactivity, repetitive motions, and social interaction deficits), 

hypotonia, epilepsy, and language/verbalization deficiencies are all 

common symptoms. OCNDS has been associated to de novo 

CSNK2A1 mutations that cause missense or deletion/truncating 

variations in the encoded protein, the protein kinase CK2. There have 

been eighteen distinct missense CK2 mutations discovered so far, but 

no biochemical or cell biology experiments have been done to 

determine the functional impact of these mutations. We show that 15 

distinct missense CK2 mutations cause varied degrees of kinase 

activity when expressed as recombinant pure proteins and when 

ectopically expressed in mammalian cells. 

NUF2 is a component of the NDC80 complex that is necessary at 

the outer kinetochore for correct microtubule binding and spindle 

assembly checkpoint. NUF2's N-terminal Calponin Homology (CH) 

domain, which interacts with NDC80's N-terminus, burys the changed 

residue. The mutation caused the loss of hydrophobic interactions in 

the core of NUF2's CH domain, jeopardising the stability of NDC80- 

NUF2. Aneuploidy, increased micronuclei production, and spindle 

abnormalities were found in a patient-derived lymphoblastoid cell 

line, as well as aneuploidy, increased micronuclei production, and 

spindle abnormalities. According to our findings, NUF2 may be the 

first member of the NDC80 complex to be connected to a human 

disease. 
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