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Medical Genetics
in the 215 century

From Mendel to System Biology



The 4 levels of medical genetics

“Classical” genetics

— Mendelian genetics (single gene diseases)

— Cytogenetics (chromosomal diseases)
Multifactorial inheritance

— Interaction between genes and environment
Epigenetics

— Alteration in DNA function without alteration in DNA
structure

Post genomics
— Gene expression profiles



The “classical genetics”

From genotype to phenotype



Chromosome
Telomere

Centromere

Human cell

Mitochondria
Nucleus

Endoplasmic reticulum
Golgi apparatus

Cell membrane

DNA (double helix)

Sugar phosphate backbone

Nucleotides —

virtualmedicalcentre.com




Chromosomal location of a gene
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Genotype, phenotype,
simple traits, complex traits



Genotype and Phenotype

* Genotype: * Phenotype:
- Genetic constitution - Physical, cellular and
of each single mental features of a

subject single subject
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Genotype-phenotype correlation

P=G+E




Simple traits
(mendelian inheritance)

 Phenotype directly
determined by genes,
without environmental
influence

e Dichotomous traits

* Inherited according to the
Mendel’s laws.




Single-traits diseases

* Mendelian diseases
— Autosomic dominant
— Autosomic recessive
— X-linked
* Chromosomal disease
— Abnormalities in chromosome number

— Abnormalities in chromosome structure



Autosomical dominant diseases
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Autosomal recessive diseases
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Carriers

CF 1:2500 1:25
SMA 1:10000 1:50
Thalassemia 1:400 1:10

(specific regions)



X-linked inheritance
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Examples




Chromosomal diseases






Complex Traits

* Quantitative phenotypes,
derived from the
interaction between
genes and evironment

* Not following Mendel’s
Law







figura 1 - La relazione fra genetica, ambiente e malattie
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Phenotype in complex traits

Susceptibility genes
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Eating Disorders
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Genetic Components
of Risk for Disease A
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Environmental Components
of Risk for Disease A
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