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Background: Turner syndrome (TS) is characterized by short stature, gonadal 

dysgenesis, and anatomic malformations, including pterygium colli, congenital heart 

disease, renal anomalies, and cubitus valgus. Finding of different mosaic cell lines of 

Turner Syndromes in amniotic fluid culture has been rarely described. One of these 

mosaic cell line is Isochromosome X with the presence of a structurally abnormal X 

chromosome consisting of two long arms and 45, X cell line.  

Objective: This report presents a fetus with abnormal maternal serum screening test and 

high Nuchal translucency referred for QF-PCR and karyotyping tests.  

Material and methods: A 36 – year –old pregnant woman was referred for genetic 

counseling. Her gestational age was 15 weeks and 5 days and maternal biochemical 

serum screening test indicated high risk for Down Syndrome and presented high Nuchal 

translucency indication; 2.3 mm. She underwent amniocentesis for QF-PCR and 

chromosomal study using standard high resolution GTG banding technique. 

Results: Karyotype result was 46,X,i(X)(q10)[93]/45,X[7] and QF-PCR result was 

Normal. 
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Discussion and Conclusion: Turner syndrome with 45,X karyotype has been observed 

in 1-2% of human conceptions, 10% of first trimester pregnancy losses and 1% of 

stillbirths. More than 99% of 45,X fetuses end with abortion, typically by the 28th week 

of gestation, which suggests that living 45,X individuals must have mosaicism for 

another cell line. This study indicates the role of chromosomal investigation in detecting 

structural abnormalities and mosaicism cell lines.  

. 
Keywords: Prenatal diagnosis, Tuner Syndrome, Isochromosome X, QF-PCR 
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Background: Premature ovarian failure (POF) is identified as a heterogeneous disorder. 

It is defined by the association of amenorrhea, sex steroid deficiency and elevated 

(menopausal) levels of serum gonadotropins before the age of 40 years. Its incidence is 

estimated to be 1 in 100 by the age of 40, and 1 in 1000 by the age of 20 years. 

Chromosome abnormalities presented in 5-10% of POF patient. The abnormalities, in 

particular involving chromosome X  with structural anomalies such as translocations 

with autosomes, isochromosomes and aneuploidies have been reported in patients with 

POF.   

In addition to the genetic anomalies and chromatin structure of specific genome 

environment, autoimmune factors and toxins are reported as other important causes of 

the disease. The exact reason for POF development still remains unknown in many 

cases. In this study we report chromosomal abnormalities in two patients with 

Premature Ovarian Failure, referred to Sarem Women’s hospital in Tehran in 2015-

2016. 

Patient and Methods: Chromosomal analysis was carried out on peripheral blood 

using standard Cytogenetics techniques. A minimum of 50 metaphase spreads were 

examined under the light microscope using high resolution GTG banding technique.  

Results and Discussion: In this study chromosome structural anomalies were 

detected in a 16 year old female with 46,X,der(X) and a 26 year old female with 

45,X,dic(X;22)(q22;p12) karyotypes, both associated  with premature ovarian 

failure. 

Conclusion: Cytogenetics investigation in patients with POF are of great value. 

Phenotype-genotype studies in these two patients is warranted. 

Key words: Premature ovarian failure (POF), Chromosome abnormality,Chromosome X 
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A case report of fetus with 46, X, del X (p11.2) karyotype 
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Turner syndrome is a well-defined sex chromosomal disorder characterized by short 

stature, gonadal dysgenesis, and somatic stigmata, the majority of patients show 

monosomy of chromosome X (45, X), while a small number of patients present (45, 

X/47, XXX) karyotype. The present abstract report a rare case of Turner syndrome with a 

special karyotype of 46, X, del (X) (p11.2). A amnion sample of 18 week pregnant 

women with NIPT result 45,XO was referred to our lab for doing of confirmation tests. 

We did QF-PCR, FISH and Karyotype for detection of chromosome X monosomy.  The 

QF-PCR result showed two X chromosome. We saw two green signal for X chromosome 

in FISH technique. But result of karyotype and chromosomes analysis showed 46, X, del 

X (p11.2). Given that the mentioned deletion includes SHOX gene, deletion of this gene 

involves in turner syndrome and other disease. On the other hand for the reason of 

limitation of QF-PCR, FISH for the detection of X (p11.2) deletion, in this cases we 

recommended doing of urgent array-CGH method.  
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Chromosomal microarray in prenatal diagnosis:  

Indications, clinical findings, and case reports 
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Tehran Iran 

Traditionally chromosomal study of amniotic fluid cells and chorionic villi biopsy has 

been the method of choice for prenatal diagnosis of Cytogenomic aberration.   In the past 

years, chromosomal microarray has and is replacing routine karyotyping. Prenatal 

diagnosis using this technique has its challenges, advantages and disadvantages. At 

present, there are still different approaches to dealing with chromosomal microarray in 

prenatal diagnosis. There are many who believe that all karyotypes should be replaced by 

chromosomal microarray. And still others who believe that the advantages of karyotyping 

cannot be overlooked and chromosomal microarray should not be used in all cases.  

We will discuss the present guidelines and our experience.  To elucidate the clinical 

significance of the technique we will present some case reports. 
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Background: Here we report on a pregnancy delivered preterm with craniofacial 

anomalies. At birth, severe micrognathia, submucous cleft palate and bilateral ear 

anomalies were observed. The baby died immediately after delivery, because of 

acute respiratory failure and with the clinical diagnosis of a type of acrofacial dysostoses.  

Method and Results: After genetic counseling, given the genetic heterogeneity of 

acrofacial dysostoses, the large size of the known genes, whole exome sequencing (WES) 

was offered to the family but no pathogenic Single Nucleotide Variant (SNV) have been 

detected in 24 genes associated with syndromes characterized by mandibulo-facial 

anomalies. The next step of our envisaged strategy consisted of coverage assessment 

looking for Copy Number Variants (CNVs) for known genes. When compiling the 

corresponding data, we noticed low coverage sequence reads for exons 2 to 5 of SF3B4. 

We targeted the critical exons by PCR and Sanger sequencing and final decision was a 

heterozygous multi-exon deletion in SF3B4 as underlying cause of the disease, Nager 

syndrome (MIM 154400), according to ISCN 2016 designated as:  

seq[GRCh37] rsa 1q21.2(SF3B4exons2-6)×1  

chr1:g.(149926133_149927401)del 

Conclusion: Nager syndrome is the prototype for a group of disorders collectively referred 

to as the acrofacial dysostoses, which are characterized by malformations of the 

craniofacial skeleton and the limbs. The major facial features of Nager syndrome include 

downslanted palpebral fissures, midface retrusion, and micrognathia.  

The versatility of WES for large and rare CNV detection suggests its future usage as a 

potential comprehensive mutation detection assay in clinical and research labs, although 

detection of rare and intragenic CNVs from WES data is a challenge and need to be 

addressed. The present report expands SF3B4 pathogenic mutation repertoire in patients 

suffering from acrofacial dysostosis. We demonstrated that identification of rare 

heterozygote deletions in already known genes, are likely to be missed by routine WES 

approach, and should be taken into consideration in the context of families in which 

clinical presentation within the family was rather uniform and fully compatible with a 

clinical diagnosis. 

 

Key words: Acrofacial dysostosis; Nager syndrome; SF3B4; Copy number variation; 

CNV; ISCN 
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Background: X-ring chromosome arise following breakage and rejoining in both 

chromosome arms. Precise genotype-phenotype correlations for ring chromosomes may 

not be possible as influencing factors vary depending on the extent of deletion in ring 

formation, ring instability and the level of mosaicism. Turner Syndrome (TS) is the 

consequence of complete or partial absence of one X chromosome in a phenotypic female 

usually accompanied by short stature and gonadal dysgenesis. A constitutional karyotype 

of 45,X accounts for nearly 50% of TS patients, while X-mosaicism and other X-

chromosomal structural abnormalities, including deletions, duplications, ring, isodicentric 

chromosomes, inversions and translocation, have been reported in Turner syndrome 

variants. Although ring chromosomes usually arise as de novo events, familial 

transmission of rings from carrier to offspring has been described and prenatal diagnosis 

for any pregnancies should always be considered.  
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The structural X-chromosome abnormalities are generally well tolerated because of the 

preferential inactivation of the abnormal X. This beneficial effect of X inactivation results 

in a mild phenotype in most patients with structural abnormalities of the X, similar to that 

found in TS patients with a 45,X karyotype. 

Case report 

We report a prenatal case which was referred because of an abnormal increased NT-value 

(NT=3,5mm). She, as a so-called “surrogate Mother”, was a 28-year-old woman with an 

IVF-pregnancy. The donner embryo originated from an apparently normal biological 

mother (43yr) and father (45yr) with history of 9 unsuccessful IVF procedures. QF PCR 

results from amniotic cells indicated a structurally abnormal ring X-chromosome 

suspected to be a paternal-UPD. The karyotyping of cultured amniotic cells revealed a 

mosaicism with three cell line including a ring chromosome 

46,r[28]/47,X,rx2[14]/45,X[8]. FISH analysis confirmed origination of the X-

chromosome, which was a reconfirmation of the previously abnormal finding in QF-PCR 

results. Also FISH analysis revealed other very low mosaicism with less than 2% in 

interphase cells. The karyotyping of peripheral blood of biological mother shows a 

normal female constellation of 46,XX, indicating a de novo event. Later, according to 

cytogenetic results, the maternal uniparental disomy of X-chromosome (UPDXmat) 

could not be confirmed. Fetal anomaly scan at 18 weeks shows several anomalies 

including oligohydramnios, dolichocephaly, abnormal kidneys, pericardial effusion and 

mild alignment. Contrary to our expectations, the result of echocardiography was normal. 

Non-invasive prenatal testing was performed using two well-known brands of the market, 

Harmony (Cenata GmbH/Roche) and NIFTY (BGI) both reported Turner syndrome. 

However, the NGS-based fetal cell free DNA analysis with two fundamentally different 

methods (Harmony and BGI Companies) could not detect the existence of the X-ring 

chromosome. The both results identified a monosomy X-chromosome (XO) with 

different percentage of fetal fraction DNA. The induced termination was done. The Post-

mortem exams showed a few additionally abnormalities in fetus such as hypoplastic nose, 

low-set ears, long philtrum, hypertelorism, micrognathia and narrow lips which missed in 

fetal anomaly scan. For more characterization of breakpoints in X-ring chromosome 

Array-CGH is highly recommend. 

 

Key Words: Turner Syndrome Variants, X-Ring Chromosome, NT, IVF, Mosaicism, 

NIPT, NGS, NIFTY, Fetal Anomaly Scan, Echocardiography, Array CGH. 
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Common Chromosomal Abnormalities in Gastric Cancer Cell lines and 

Ascetic Fluids of metastatic gastric cancer patients 
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Background: Gastric cancer (GC) is one of the most prevalent cancers worldwide that is 

associated with poor survival rates and accounts for a considerable amount of cancer-

related morbidity. Detection of specific and recurrent chromosomal abnormalities in GC 

not only is useful to identify specific genes involved in tumor progression but also these 

outcomes of GC patients. However, to date, no specific patterns of chromosomal 

abnormalities has been established in GC patients.  

Methods: In order to identify chromosomal abnormalities specific to GC, we performed 

a conventional karyotyping on two established cell lines (AGS and MKN-45) as well as 

cancerous ascetic fluid of 9 gastric cancer patients. All numerical and structural 

chromosomal abnormalities were confirmed by fluorescence in situ hybridization (FISH) 

technique.  

Results: Structural and numerical abnormalities were detected in all of 9 patients and GC 

cell lines. A total of 26 different types of numerical and structural chromosomal 

abnormalities in five main clusters, were identified in GC patients. The most frequent 

structural chromosomal rearrangements were: der(8)t(1;8)(q12;p23), add (17)(q25), 

del(2)(p16), der(7)t(6;7)(p?;q?)trp(7)(q31), del (17)(p13) and 

der(12)t(7;12)(q32;q15).Cytogenetic alterations clustering provided evidence for the 

presence of distinct cytogenetic subgroups. In contrast to structural abnormalities, gain or 

loss of a whole chromosome was infrequent, except for the loss of chromosome 18, 

which was detected in 6 patients and AGS cell line. Chromosomal abnormalities, are 

linked to the histological type, survival and further clinicopathological parameters of GC 

patients.  

Conclusion: The non-random chromosomal abnormalities detected in GC patients and 

related cell lines, may serve as landmarks for the cloning of GC-causing genes and may 

suggest these cytogenetic abnormalities as a new diagnostic and prognostic markers.  

Key words: Chromosome abnormality, Ascetic fluids, Gastric cancer, Cell lines, 

Malignant neoplasm of stomach Stage IV. 
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Presentation of cases with developmental delay and dysmorphic 

features 
Susan Akbaroghli 
Mofid Children’s Hospital, Shahid Beheshti University of Medical Sciences,Tehran, Iran. 

 
Genetic counseling for dysmorphic patients has an important role in a tertiary referral 
pediatric hospital.  
In Mofid Children's Hospital as one of major tertiary referral pediatric hospitals in 
Tehran, any day there are many dysmorphic patients with different problems admitting 
in different subspecialty wards and also there are many patients as the clients of the 
outpatient clinics who are dysmorphic and they need and seek genetic counseling.  At 
recent years, there has been a clinical genetics clinic in Mofid Hospital.  
The Clinical geneticist is asked to see children for the following reasons:  
To give a diagnostic opinion, to help understand the etiology, to discuss the genetic 
aspects of the condition, to advise about the prognosis and suggest various therapeutic 
options, to discuss the risk of recurrence in another pregnancy, to discuss if prenatal 
testing is available. 
The Consultation starts with a referral or a request for a ward or out- patient visit: use of 
the given information, asking for hospital notes & X-rays, contact with the patient’s 
family, taking child’s history & family history, observation, family photographs, physical 
examination. 
The structure of the consultation includes: introduction, observation, history, physical 
Examination, further investigations, conclusions (e.g. genetic risk), correspondence and 
follow up.  
Central to the practice of clinical genetics is making an accurate diagnosis.  
In this article there are some dysmorphic patients with accurate clinical diagnoses 
approved by genetic testing: 

1. A one year old girl with developmental delay, Growth delay and dysmorphic features 
especially abnormal ears. 

2. A five years old girl with developmental delay, weakness, generalized edema, special 
facies and other dysmorphic features. 

3. A ten years old boy with mental retardation, recent convulsion and Prader-Willi 
Phenotype. 

4. A six months old girl with developmental delay and multiple anomaly and special facies 
compatible with a genetic syndrome. 

5. A 5.5 years old boy with developmental delay and abnormal facies compatible with 
Chromosomal abnormalities. 

6. A five months old boy with overgrowth Syndrome 
7. A 7 years old boy with convulsion and developmental delay 
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Investigation of Genomic Imbalance in some Iranian Patients with 

Multiple Congenital Anomalies by Karyotyping and MLPA 
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The incidence of multiple congenital abnormalities is reported one percent. Patients with 

multiple congenital abnormalities are associated with high mortality rate, creating great 

concerns for their parents and societies. Genetic factors account for 20 percent of cases 

and Chromosomal abnormalities and copy number variations are responsible for 15 

percent of cases. There is no obvious etiology for about 80% of cases. For this reason we 

used Karyotyping, MLPA to detect chromosomal imbalances, microdeletions, and 

microduplications in the patients. Clinical evaluation was carried out for fifty patients 

with multiple congenital anomalies. A conventional cytogenetic investigation using GTG 

high-resolution banding technique was performed using standard procedures. Multiple 

ligation probe amplification (MLPA) technique was utilized for patients suspected of 

having microdeletion or microduplication syndromes using P245 Microdeletion 

Syndromes-1 and P311 congenital heart diseases kits. Three out of 50 patients showed 

chromosomal imbalances as follows: 

1. 46,XY, der(18)[12]/46,XY, der(18), +mar[18] dn 

2. 46,XY,der(4)t(4;12)(q33;q15) mat  

3. 46,XY, del(3)(3p26.3p25.3) 

Four out of 20 patients suspected of having microdeletion or microduplication syndromes 

had microdeletions of 22q11(DiGeorge syndrome), 16p13.3(Rubinstein-Taybi 

syndrome), 5q35.3(Sotos syndrome), and 7q11(Williams syndrome).The detection rate of 

chromosome abnormalities and microdeletions was 14 percent. Genotype-phenotype 

correlation in abnormal patients will be presented. 

This study reiterates the importance of karyotyping and micredeletion/duplication 

investigations in patients with MCA.  

Key words: Multiple Congenital Anomalies, Karyotyping, Chromosomal Abnormalities,  

Microdeletions, Microduplications, MLPA 
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How clinical signs and symptoms provide an effective final diagnosis:  

Lessons from two NGS-cases  

Arash Pooladi, Mohammad Salimi Asl, Javad Karimzad Hagh, Yousef Shafeghati, 

Mahboobeh Rojhan Nejad, Hamed Abdi, Samira Rezaie, Sanaz Samadpour, Saeed 

Farajzadeh Valilou 

Sarem Fertility & Infertility Research Center (SAFIR), and Sarem Cell Research Center 

(SCRC), Department of Medical Genetics, Sarem Women’s Hospital, Tehran, Iran. 

 

Background: Nowadays, genetic diagnosis of the rare and complex diseases are 

conducted using whole exome sequencing (WES) technique. Data analysis based on 

phenotype-genotype correlation is one of the most important steps in reaching a 

successful clinical diagnosis.  Candidate pathogenic variants were found in about 40 to 60 

percent of all candidate patients, whom WES was performed in the medical genetic 

centers.   

 

Case Presentations: Herein, we present two complex cases that were remained unknown 

and undiagnosed for several years.  

I. The first one was a 5 years old boy from a consanguineous marriage (first cousins 

parents) that referred for skin rash, poor-feeding and alopecia from the first 6 months of 

the life. One of the important conditions was the relative response to the Biotin 

supplement (that reduced the signs and symptoms of the patient). The Holocarboxylase 

synthetase deficiency was considered as a primary clinical diagnosis. Afterward, WES 

was performed. Nonetheless, the initial data analysis was unsuccessful in finding a 

candidate pathogenic variant. Further clinical investigation for new signs and symptoms 

revealed some changes in the patient’s clinical presentations including xerodermia, 

photosensitivity and photophobia with reduced sweating (ectodermal specific 

involvement manifestations). The complementary clinical data led to the identification of 

two candidate variants in separate genes PKP1 and LAMC2. Co-segregation analysis 

confirmed the pathogenic variant c.269G>A in PKP1 gene that is known as causative for 

ectodermal dysplasia/skin fragility syndrome with an autosomal recessive pattern of 

inheritance. 

 

II. The other case is a 3 years old boy that was referred for the neurodevelopmental delay 

(NDD), general hypotonia and strabismus. He was from a consanguineous marriage. The 

initial investigation of metabolic syndromes was normal. The first next generation 

sequencing (NGS) data analysis was failed to find candidate variants. 

 



خ 
تش

پنجمین سمینار یک روزه ژنتیک پزشکی 
تحقیق  –یصی 

                         ی      

 

Later, further intensive clinical examination and follow-up study provided additional 

clinical features including stereotypic movements, lack of eye contact, teeth grinding and 

poor language in the patient, that guided us for the re-analysis of the NGS data. It is 

worth mentioning that primary brain MRI reported as a normal condition and in detailed 

brain MRI analysis, the mild atrophy and white matter enhancement was detected. 

Finally, the cooperation of a clinician, a radiologist and a medical geneticist led to the 

identification of a nonsynonymous VUS variant c.532G>A in ST3GAL5 gene that was 

present in the homozygous state and causative for Rett Syndrome-Like Phenotypes with 

an autosomal recessive pattern of inheritance. Co-segregation analysis was confirmed our 

findings.  

Keywords: NGS, WES, phenotype-genotype correlation, ectodermal dysplasia/skin 

fragility syndrome, Rett Syndrome-Like Phenotype 
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Genetics heterogeneity of Hereditary Spastic Paraplegia (HSP) is more 

than it appears 
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Background: Hereditary spastic paraplegia (HSPs) is a group of inherited 

neurodegenerative disorders characterized by progressive spasticity and weakness in 

lower limbs. The mode of inheritance in HSP can be autosomal-dominant, autosomal-

recessive, X-linked, or mitochondrial. There is significant genetic heterogeneity in HSP, 

with at least 65 genes and 80 loci identified thus far. Whole exome sequencing (WES) 

has been used for gene discovery in HSP since 2011, resulting in a marked increase in the 

rate of novel disease-causing genes being identified. Despite the use of WES, genetic 

analysis has failed in finding of causative genes in 45%-60% in the autosomal dominant-

HSP (AD-HSP) and 71%-80% in the autosomal recessive-HSP (AR-HSP) groups, 

indicating that, the majority of HSP-genes especially AR-HSPs have remained unknown.   

Materials and Methods: DNAs were isolated from peripheral blood leukocytes of 12 

unrelated Iranian families affected to AR-HSP. Exome sequencing was done on 

probands. Preliminary filtering of sequence variations was done to identify all 

(nonsynonymous, stopgain, stoploss, deletion, insertion, and splice sites) homozygous 

changes present in the probands. Subsequently, variations with a MAF>0.01 in public 

databases (1000Genomes, ExAc, ESP, GnomAD, Iranome, HEX, SISu and GME-

Variome) were removed to find the disease-causing variations. Candidate variants were 

PCR amplified and sequenced by Sanger method subsequently checked in family 

members in order to co-segregation analysis. 

Results: This approach led us to identify the mutations in seven known disease-causing 

genes including SPG7 (two cases), CAPN1, CYP7B1, ENTPD1, GJC2, ERLIN2, and 

SPG11 (two cases) and three novel candidate HSP genes. Functional analyses to evaluate 

of the biological implication of the novel genes and the GAL4-UAS method for targeted 

gene expression in Drosophila are ongoing.   
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Discussion: Here, we could find nine variations in the known HSP-causing genes in 12 

cases (75%) and three novel HSP genes in the remaining ones using WES method. The 

research presented the powers of exome sequencing for facilitating gene discovery, and 

identification of causative genes for diseases such as spastic paraplegia, wherein 

extensive genetic heterogeneity are observed.  

Conclusions: The precise mechanisms underlying the HSPs are unknown and the rapid 

and affordable methods like next generation sequencing methods are useful for rapid 

acceleration of new genes discovery. Identification of novel genes and novel molecular 

pathways will greatly enhance our understanding of the cellular pathways that are critical 

for axonal health and our knowledge about pathogenesis of the disease. 

Keywords: Hereditary spastic paraplegia, HSP, Whole exome sequencing, WES, Novel 

genes 
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Molecular Genetics to Revolutionize Inherited Disorders Diagnosis and Prognosis 
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Medicine is fascinatingly changing. Innovatively, molecular genetics has fundamentally 

revised the concept of disease etiology and classification, and promisingly proposes novel 

therapeutic interventions. 

Today, gene mutational analysis are giving much clearer answers on the etiology than 

clinical classification, in which genotype may specify or reverse previous diagnosis or 

assumed mode of inheritance. Advances in discovering effective disease managements 

are highly dependent on the identification of the genes and mutations involved, which 

must include both gene discovery and mutation screening in affected individuals and 

families. 

Next Generation Sequencing with the application of targeted sequencing demonstrated to 

be effective in genotype detection in Europe and North America. However, different 

studies in Iran using disease panels were hardly successful. Apparently, Whole Exome 

Sequencing (WES) approach seems to be much more promising, due to the different 

ethnic background and probably to the involvement of novel genes. 

The rapidity of the genetics revolution has left many physicians behind; even for those 

who might have been aware of molecular genetics and its possible impact, the field was 

often viewed as highly specialist and not necessarily relevant to everyday clinical 

practice. 

Here, we present a 15 year old intellectually disabled patient with early severe vision 

loss, sluggish pupillary response and roving nystagmus accompanying motor and speech 

apraxia in favor of Leber congenital amaurosis (LCA), mistakenly labeled as prenatally 

teratogenized at the first place. After implementing extensive clinical examination with 

the diagnosis of retinal dystrophy (RD), mutational analysis was the reliable answer on 

specifying the disease. Due to the consanguinity of the parents and the history of 

congenital blindness in the extended family, suggesting recessive pattern of inheritance, 

also with regard to the tremendous genetic heterogeneity of RD, the family was 

approached through WES.  

Having filtered the WES data against genes expressed in retina, a homozygous 

deleterious variant was identified in RPGRIP1 which was a LCA associated gene. 

Clinical reassessment supported the diagnosis of LCA. Co-segregation analysis, 

furthermore, validated the variant as the causative mutation. 
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This study is intended to discuss the impact of molecular genetics on précising the 

diagnosis. In addition, WES is the most favorable and preferred method once 

approaching single gene disorders in Iranian families because of the distinctness of our 

genetic background in comparison to western countries, as well as the low yield of 

genetic testing of known pathogenic variants.  
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Lessons learned from implementing NGS in clinical genetic practice in Iran 

 

Mohammad Keramaipour, MD, PhD 
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Next generation sequencing revolutionized genomic approaches in clinical practice. This 

was resulted by the possibility of sequencing large fraction or even entire human genome 

in a short time. Having such ability, makes NGS the choice technology to tackle many of 

issues related to human health. Therefore, we witness a sharp increase in using NGS in 

screening, diagnosis or even therapy of human diseases. This trend created lots of 

opportunities as well as many challenges to be addressed. In addition to general issues, 

implementing NGS in clinical practice in Iran, has its own benefits and concerns.  

Over the last several years we performed several thousands of NGS experiments for 

clinical purposes. In addition to serving patients and families, this experience brought us 

many lessons that should be investigated, educated and even added to the routine code of 

practices for our health professionals.    

One major issue that NGS revealed is the limitations or even errors of traditional 

techniques such as PCR-Sanger sequencing in detecting genomic variations. Without 

NGS probably we would never realize the extend of false results we obtained from 

traditional techniques.  

Another valuable effect of NGS is the way it changed the connection between genetic 

laboratories, physicians and families, as well as the way pre-test and post-test counseling 

should be offered. Proper crosstalk in this triangle creates many opportunities for the 

benefit of patients and families, while mis-practicing may cause real damages. 

Applying NGS for expanded carrier screening in several hundreds of individuals gave us 

huge data regarding the carrier frequencies of common hereditary diseases in our 

population. This knowledge is very important considering the high rate of inbreeding in 

our society. 

Ethical, cultural, legal and educational issues surrounding implementing NGS in our 

clinical practice, are also among the important lessons that should be acknowledged 

properly.  

In this talk, I intend to review some of these lessons by presenting challenging cases and 

pedigrees.  
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Intestinal obstruction in the newborn due to guanylate cyclase 2C deficiency is an 

extremely rare, autosomal recessive, gastroenterological disorder reported in three 

families so far that is characterized by meconium ileus without any further stigmata of 

cystic fibrosis including pulmonary or pancreatic manifestations. Two of the reported 

patients developed chronic diarrhea in infancy. Homozygous mutations in the GUCY2C 

gene (12p12) leading to marked reduction or absence of enzymatic activity of guanylate 

cyclase 2C were found in the affected patients. The disease was reported to show partial 

penetrance. In contrast to MI, an autosomal dominant familial diarrhea syndrome has 

been reported in a Norwegian family due to a change in the GUCY2C gene. It started in 

infancy and was fairly constant over the years, but improved by middle age in some. To 

our knowledge only six pathogenic changes in the GUCY2C gene have been reported to 

date, including this current family. The 3140-g infant boy was born after high-risk 

pregnancy (Polyhydramnios), amnioreduction in 35w and cesarean delivery. At the age of 

5 hours, he developed clinical signs of intestinal obstruction, with transabdominal 

sonographic findings consistent with Mel. The obstruction was treated successfully by 

surgery fallowed by gastrografin enema. The chronic diarrhea occurred after discharge. 

Fecal pancreatic elastase-1 and all sweat tests were normal and ruled out cystic fibrosis. 

WES detected one new heterozygous mutation in GUCY2C gene as a VUS genotype 

based on ACMG guideline. We are currently undergoing segregation analysis to confirm 

its pathogenesis, but absence of the other affected person in the family, confront 

interpretation with difficulty. This study is the first report of autosomal dominant 

meconium ileus cause by GUCY2C gene mutations. 

 

Keywords: WES, meconium ileus, GUCY2C, diarrhea. 
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Background: Hearing loss (HL) is the most common sensory-neural defect and the most 

heterogeneous trait in humans with the involvement of over 130 genes, which make 

molecular diagnosis problematic. Whole Exome Sequencing (WES) and Next-generation 

sequencing (NGS) panels are a new strategy that could overcome this problem. 

Subjects and Methods: A comprehensive family history, clinical evaluations and 

pedigree analysis were performed in a series of families with multiple HL individuals 

referred to our centers. As first tier, GJB2 was sequenced to rule out the most common 

cause of the disease. WES, NGS panels and complementary molecular genetic studies 

were used to unravel the molecular etiology of the disease in the probands. Pre-

implantation genetic diagnosis (PGD) was accomplished via linkage analysis and direct 

sequencing of the pathogenic variants in a couple of families. 

Results: Several known and novel homozygous pathogenic variants were determined in 

the studies families. Careful phenotypic examinations, proper filtration and co-

segregation analysis before and after NGS could help illuminate the status of the 

identified variants. 

 In one family, for example, two homozygous variants, c.367G>A (p.Gly123Ser) and 

c.1392+1G>A, were identified in cis status. c.367G>A (p.Gly123Ser) met the criteria for 

being pathogenic, according to the ACMG variant interpretation guideline. PGD was 

successfully performed to prevent the recurrence of the disease in the related family. 
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Conclusion: We report several novel mutations and help get insight into the molecular 

profile of HL. We have shown the effectiveness of the combined application of 

phenotyping, NGS and PGD in diagnosis and prevention of hereditary HL.  

 

Keywords: hearing loss, Iran, next-generation sequencing, preimplantation genetic 

diagnosis 
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Abstract 

Cone-Rod Dystrophy (CRD) is a childhood retinal dystrophy represents extensive clinical 

and genetic heterogeneity. Molecular characterization of new CRD mutations mightily 

results in more accurate genetic counseling, preventive options, and hope for a possible 

successful gene therapy in the near future. Here we described a male sibling of early 

onset retinal dystrophy who born in a consanguineous population as part of a cohort with 

visual impairment in central Iran. To establish clinical diagnosis, we performed 

fundoscopy, slit lamp examination, ERG, and OCT scanning. Quad exome sequencing 

recruited to identify possible genetic defects and variants were validated by Sanger 

sequencing. Patient's fundus persists on CRD clinical diagnosis and we identified a novel 

deletion mutation in GUCY2D and a novel missense VUS BEST1 gene. Segregation 

studies revealed co-segregation of these variants in a double heterozygosity manner. In 

addition, the missense VUS of the BEST1 gene recognized in some healthy controls as 

same as these patients. These results confirmed that BEST1 variant might be a benign 

heterozygote variant while accumulation of clinical and molecular findings may suggest a 

possible GUCY2D-BEST1 double heterozygosity mechanism for pathogenesis of CRD-6 

disease in this family. This scenario is a possibility and examination of this hypothesis 

with more sophisticated methods is highly recommended. 
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