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Shafallah Medical Genetics Center

• The Shafallah Medical Genetics Center is a 

genetics center dedicated to the welfare of children 

with special needs & their families in Qatar

• The center provides high quality medical

genetics services, professional and 

community-based education and harbors

an active research enterprise. 
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INTRODUCTION

•Genetics vs. acquired (environment)

• Inherited vs. familial

•Genetic disorders and traits

Chromosomal

Monogenic [Mendelian]

Polygenic / Environmental 

[multifactorial]
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MONOGENIC DISORDERS

• Autosomal

• Sex linked

X Chromosome

Y Chromosome

• Dominant

• Recessive 



AUTOSOMAL DOMINANT
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INCOMPLETE PENETRANCE

• An individual who carries the 

mutation but does not manifest the 

disease [All or none rule]

• Variable expression

• Anticipation



AUTOSOMAL RECESSIVE
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X-LINKED RECESSIVE
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X-LINKED DOMINANT
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Y-LINKED
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MITOCHONDRIAL INHERITANCE
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MITOCHONDRIAL INHERITANCE

• Maternal inheritance: mitochondria 

are mainly inherited from mothers

• Matrilineal inheritance

• Homoplasmy and heteroplasmy

• Threshold level

• Tissue variation
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GENE CLONING (IDENTIFICATION)

• Identification of one or more families

• Genetic heterogeneity

• Candidate gene approach

• Mapping; positional cloning

• Candidate gene cloning; mutation 

detection
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LINKAGE ANALYSIS

• Two loci close to each other so they 

violate Mendelôs law and do not 

segregate independently

• The closeness is measured by the 

recombination frequency

• The LOD score denotes statistical 

significance



Meiosis

Figure 1: Meiosis I and Meiosis II with only two homologues in red and blue
producing 4 haploid gametes from one diploid cell through 1 DNA replication
followed by two cell divisions. (Adapted from Martson & Amon, 2004)
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MI Prophase

• Alignment of chromosomes

• Cohesion

• Formation of the synaptonemal

complex

• Cross-over events (recombination)

• Attachment to opposite poles
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LINKAGE
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MARKERS

• Protein polymorphism 50

• HLA 1

• DNA RFLPs 103

• DNA VNTRs minisatellites 104

• DNA microsatellites 105

• DNA SNPs 15 X106



6/8/2010



6/8/2010



6/8/2010

HOMOZYGOSITY MAPPING

• Individuals with rare recessive 

traits are likely to have inherited 

both copies of the mutated gene 

from a common ancestor identical 

by descent (IBD)
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WOLFRAM SYNDROME
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WOLFRAM SYNDROME



CANDIDATE GENES

• in silico expression studies

• Physiologic role, pathophysiology

• in vivo expression analysis of animal 

models
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MUTATION DETECTION

• Sequencing by dye terminator 
chemistry [Sanger sequencing]

• Exon capture [Enrichment] and next 
generation sequencing [parallel]

• Exploring CNVs
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DISCERNING VARIANTS

MUTATION vs. POLYMORPHISM
• Deleterious mutation
• in silico alteration of protein function
• Segregates with the disorder in the 

family
• Not present in a cohort (the higher the 

number, the better) of ethnically 
matched controls
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DISCERNING VARIANTS

• Experimental evidence of alteration of 
protein function

• Knock out animal model

• Experimental rescue of animal model 
with the wild-type gene
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FUNCTIONAL STUDIES

• RNA and protein expression studies

• Cellular or extracellular localization

• Protein ïprotein interaction

• Pathway delineation
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COMPLEX DISORDERS

• ASSOCIATION STUDIES

• NONPARAMETRIC LINKAGE ANALYSIS
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THANK YOU
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