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Are all genomic imbalances pathogenic?

Roxana Kariminejad, Kariminejad-Najmabadi Pathology and Genetics Center

Chromosomal study and karyotypes are the conventional method of studying
genomic content and the traditional method for detection of imbalances. Due
to the limited resolution of the karyotype, the detection of imbalances in normal
individuals may be biased by the phenotype.

With the advent of chromosomal microarray techniques it is becoming
increasingly evident that there are many genomic imbalances in phenotypically
normal individuals. There are a few rules of thumb in assessing the
pathogenicity of these imbalances and their possible phenotypic significance.
We will present a few cases of genomic imbalances in normal individuals and
discuss the possible mechanisms affecting the phenotypic manifestation of the
imbalances. Also we will discuss the basic guidelines by which we should
proceed in these cases.
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Cytogenetic Investigation in Iranian Patients Suspected With Fanconi
Anemia

Fanconi anemia (FA) is the most common genetic form of aplastic anemia
which is an autosomal recessive disorder. The features seen in FA are growth
retardation, skin hypo-hyper pigmentation, combined radial ray and thumb
deformities, hypogenitalism, microcephaly, renal malformation, and
microphtalmia. The physical findings range from extremely abnormal to normal,
covering one or more systems. The hematologic manifestations also show a
broad spectrum; ranging from severe aplastic anemia to normal, depending on
the time of diagnosis. Leukemia, carcinoma, or liver tumor is the most frequent
malignancies seen in the course of the disease.

Cells from patients with FA have increased number of chromosome breaks,
and the breakage rate is specifically increased by the addition of DNA cross-
linkers, such as diepoxybutane or mitomycin C (MMC). This led to the
identification of FA patients with aplastic anemia without birth defects and the
diagnosis of FA in patients with abnormal physical findings without aplastic
anemia.

We have investigated 320 suspected FA patients referred to the Iranian Blood
Transfusion Organization (IBTO) to confirm diagnosis. MMC was used to study
induced chromosomal breakage in all those 320 patients to differentiate the
positive FA patients from aplastic anemia.
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A false positive case with XXY from cell free DNA testing in a baby with normal
male karyotype

Recent studies have proposed the introduction of cell-free fetal DNA testing
(NIPT-Non Invasive Prenatal Testing) in routine clinical practice emphasizing
its high sensibility and specificity. In any case, false positive and false negative
findings may result from placental mosaicism, because cell-free fetal DNA
originates mainly from placenta.

We report a case of woman who underwent amniocentesis in order to confirm
the diagnosis of 47,XXY obtained through the Cell-free DNA test. Classic
cytogenetics using two different cell cultures result was obtained which showed
a normal XY karyotype.

Results from NIPT must always be confirmed by invasive prenatal diagnosis. It
IS mandatory to inform the patient that the CVS and amniocentesis still
represent the only form of prenatal diagnostic test available.
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Introduction: Silent B-globin mutations are very mild pathogenic variants
associated with consistent residual output of hemoglobin beta chains and with
normal RBC indices and normal or borderline HbA2.homozygosity for silent
mutations or compound heterozygosity for a silent HBB mutations leads to mild
non-transfusion-dependent forms of 3-thalassemia.

Case presentation: Two cases were referred to Fajr Medical Laboratory for
identifying possible hemoglobinophaties. The hematological indices were
compatible with B-Thalassemia while in both cases and in premarital screening
for thalassemia just one of the parents was diagnosed as B-thalassemia carrier.
For the detection of [p-globin gene mutations ARMS-PCR and PCR-
Sequencing were used.

Results: One case was compound heterozygote for+22UTR (G>A) and C8
mutations and another one was compound heterozygote for Hb Knossos and
IVS 1I-1 G> A mutations.

Conclusion: The presented cases showed that silent beta globin mutations are
missed in screening programs and they can be identified just with DNA test.
The public health monitoring and premarital screening program should consider
these mutations.
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Introduction: Most inherited metabolic disorders that have no clinical
symptoms are caused by malfunction of related enzyme(s) in biochemical
pathways. Detection of such abnormalities entails individual techniques
associated with metabolic knowledge. Hence, cutting-edge instrument are used
to detect amino acids and acylcarnitines precise levels in standard DBS
samples. This analysis is performed by triple quadrupole Tandem Mass
Spectrometer which is followed by gas chromatography TMS confirmation.
Nowadays, recognizing symptoms and causes of metabolism abnormalities in
the body is a key factor for early treatment of common metabolic diseases in
each country.

Case presentation: Two cases were referred to Fajr Medical Laboratory with
certain symptoms similar to the metabolic pathway imperfections. First, DBS
samples were analyzed by MS/MS.

Results: In first case who wore glasses, increased ornithine level was
compatible with gyrate atrophy symptoms. HPLC assay was also performed
which approved marked increased content in ornithine.

Enzyme shortages of second case were obvious when MS/MS assay detected
increased content of Propionylcarnitine (C3). GCMS analysis was performed
for this patient to differentiate MMA, PA or MCD.

Conclusion: Presented cases showed that enzyme dysfunction pathways can
be detected by fast and accurate MS/MS technique. Detection and verification
with association of related clinical knowledge of metabolic compounds and
pathways are necessary for early inherited metabolic disorders treatment.
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Neurodevelopmental disorders Cohort
Ol A Gl ) gy (Aidad IS S

Human Genetic Research Projects:

Our lab is interested in the essential mechanisms leading human brain development. Genetic mutations can change specific stages
of brain development and lead to a spectrum of abnormal brain structure or function due to unusual celi growth, accumulation of cells
in abnormal locations in the brain and/or defects in cell function. Abrain MRI helps us to see and confirm the structural abnormaiities
and can guide us to a better understanding of the site of action and the function of the gene(s) involved. By genetic and phenotypic
analysis of individuals and families affected with these conditions and identifying the associated genes and their mutations, we can
learn more about the proteins that are important for brain development. The knowledge gained from these fundamental studies will
provide a foundation for developing ways to prevent neurodevelopmental disorders and also give better options for diagnosis,
management and treatment for affected individuals and their families

Brain Development

S

Functional disorders
of the Human Brain

Structural disorders
of the Human Brain

*  Double Cortex
*  Focal Cortical Dysplasia m
* Heterotopia

* Interhemispheric Cystand Agenesis of the *+  Epilepsy
Corpus Callosum

« Polymicrogyria (PMG)

*  Schizencephaly

+  Walker-Warburg Syndrome (WWS)
¢ Cerebellar Atrophy

* Pontocerebellar Hypoplasia

* Cerebellar Vermis Hypoplasia

* Hydrocephalus

+  Megalencephaly

* Lissencephaly i
o Nirocentialy @ental delay/ Intellectual disabili
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Prune is crucial for normal brain development and mutated
in microcephaly with neurodevelopmental impairment

Prune is a member of the DHH (Asp-His-His) phosphoesterase protein
superfamily of molecules important for cell motility, and implicated in cancer
progression. Here we investigated multiple families from Oman, India, Iran and
Italy with individuals affected by a new autosomal recessive
neurodevelopmental and degenerative disorder in which the cardinal features
include primary microcephaly and profound global developmental delay. Whole
exome sequencing (WES) was performed to analysis of genetic etiology of
disease. Our genetic studies identified biallelic mutations of PRUNE1 as
responsible. Our functional assays of disease-associated variant alleles
revealed impaired microtubule polymerization, as well as cell migration and
proliferation properties, of mutant prune. Additionally, our studies also highlight
a potential new role for prune during microtubule polymerization, which is
essential for the cytoskeletal rearrangements that occur during cellular division
and proliferation. Together these studies define prune as a molecule
fundamental for normal human cortical development and define cellular and
clinical consequences associated with prune mutation.
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Familial case of Pelizaeus-Merzbacher Disorder detected by oligo array
Comparative Genomic Hybridization; Genotype to phenotype diagnosis

Kimia Najafil,, Roxana Kariminejadl, Kaveh Hosseini2 , Azadeh Moshtaghl, Gole
Maryam Abbassil, Neda Sadatianl, Masood Bazregarl, Ariana Kariminejadl,
Mohamad Hassan Kariminejadl

1.Kariminejad-Najmabadi Pathology and Genetics center, Tehran, Iran

2.Tehran University of Medical Sciences-,Tehran Heart Center, Tehran Iran

Abstract:

Introduction: Pelizaeus-Merzbacher disease (PMD) is an X-linked recessive
hypomyelinating leukodystrophy characterized by nystagmus, spastic
guadriplegia, ataxia and developmental delay. It is caused by mutation in the
PLP1 gene.

Case description: We report a 9-year-old boy referred for oligo array
Comparative Genomic Hybridization (oa-CGH) because of intellectual delay,
seizures, microcephaly, nystagmus and spastic paraplegia. Similar clinical
findings were reported in his older

brother and maternal uncle. Both parents had normal phenotypes. Oa-CGH
was performed and a 436Kb duplication was detected and the diagnosis of
PMD was made. The mother was carrier of this 436 Kb duplication.
Conclusion: Clinical presentation has been accepted as being the mainstay of
diagnosis for most conditions however, recent developments in genetic
diagnosis has shown that in many congenital and sporadic disorders lacking
specific phenotypic manifestations, a genotype to phenotype approach can be
conclusive. In this case, a diagnosis was reached by universal genomic testing,
namely whole genomic array.
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NGS advantage and disadvantage

Next Generation Sequencing (NGS), a recently evolved technology, have
served a lot in the research and development sector of our society. This novel
approach is a newbie and has critical advantages over the traditional Capillary
Electrophoresis (CE) based Sanger Sequencing. The advancement of NGS
has led to numerous important discoveries, which could have been costlier and
time taking in case of traditional CE based Sanger sequencing. NGS methods
are highly parallelized enabling to sequence thousands to millions of molecules
simultaneously. This technology results into huge amount of data, which need
to be analyzed to conclude valuable information. Despite such widespread
utilization of NGS, a major bottleneck in the implementation and capitalization
of this technology remains in the data processing steps, or bioinformatics. Here
| will discuss about some problem for NGS results in Iran.
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Using Whole Exome Sequencing in Determining the Genetic Cause of
Congenital Myasthenia
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* Corresponding author: Majid Kheirollahi, mkheirollahi@med.mui.ac.ir

Congenital myasthenic syndrome (CMS) is an extremely rare genetically
determined condition of the neuromuscular transmission impairment which
consequence of mutations in many genes encoding synaptic neuromuscular
junction proteins and therefore nerve cells and muscle cell signal transmission
would be disrupted. Depending on mutated genes encoding neuromuscular
junction (NMJ) subunits, CMS categorized into three sub groups pre-synaptic,
synaptic, and

post-synaptic. Postsynaptic defects are the most common form and usually is
consequence of mutations in acetylcholine receptor (AChR) subunits,
especially € subunit. The onset of disease is either early childhood or later in
adolescence or adulthood. Also, some patient’s manifestation is so mild that
are not recognized. Clinical presentation includes skeletal muscle weakness,
ophthalmoparesis, ptosis and respiratory problems. Clinical similarity of CMS
with conditions such as congenital myopathy or myasthenia gravis lead to
wrong diagnosis. In this study, using whole exome sequencing, we identified
novel homozygous mutations of € subunit of

acetylcholine receptor in a child with CMD from a consanguineous family.

Key words: Whole Exome, Sequencing, Congenital Myasthenia
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