Maternal  Inheritance and   Mitochondrial   diseases.
Mitochondrial diseases are a group of disorders caused by dysfunctional mitochondria, the organelles that are the "powerhouses" found in most eukaryotic cells. Mitochondria convert the energy of food molecules into the ATP that powers most cell functions. This organelles have its own DNA. 
Mitochondrial DNA

DNA is present inside  the nucleus of every cell of our body ,but is also present in cytoplasm organelles called mitochondrial DNA(mt DNA)

· Mitochondria DNA have their own genome of about (16.6 kb ) and 37 gens. 

· Mit DNA is a circular duplex that replicate semiconservely.

· They are present in a large numbers in each cell .(there are 5-10 DNA molecules per organelle.
· Mit DNA with out histone  protein

· Mit DNA  gens contain only exon with out intron.

· Mit DNA contain high amount of G C bases.

· They are maternally inherited also called (extra nuclear inheritance ,cytoplasmic inheritance )
· They have high rate of mutations .

Mitochondrial diseases are often caused by mutations to mitochondrial DNA that affect mitochondria function. Mitochondrial diseases take on unique characteristics both because of the way the diseases are often inherited and because mitochondria are so critical to cell function. The subclass of these diseases that have neuromuscular disease symptoms are often called a mitochondrial myopathy.  
	Classification
In addition to the mitochondrial myopathies, other examples include:

· lDiabetes mellitus and deafness (DAD) 

· Leber's hereditary optic neuropathy (LHON) 

· visual loss beginning in young adulthood 

· eye disorder characterized by progressive loss of central vision due to degeneration of the optic nerves and retina 

· Myoclonic Epilepsy with Ragged Red Fibers (MERRF) 

· progressive myoclonic epilepsy 

· "Ragged Red Fibers" – clumps of diseased mitochondria accumulate in the sub sarcolemmal region of the muscle fiber and appear as "Ragged Red Fibers" when muscle is stained with modified Gömöri trichrome stain .


                   


	· Fig(1):- Mitochondria under electron microscope.


Mitochondrial inheritance
In most multicellular organisms, mtDNA is inherited from the mother (maternally inherited). Mechanisms for this include simple dilution (an egg contains 100,000 to 1,000,000  mtDNA molecules, whereas a sperm contains only 100 to 1000), degradation of sperm mt DNA in the fertilized egg, and, at least in a few organisms, failure of sperm mtDNA to enter the egg. Whatever the mechanism, this single parent (uniparental) pattern of mtDNA inheritance is found in most animals, most plants and in fungi as well.

Female inheritance
In sexual reproduction, mitochondria are normally inherited exclusively from the mother. The mitochondria in mammalian sperm are usually destroyed by the egg cell after fertilization. Also, most mitochondria are present at the base of the sperm's tail, which is used for propelling the sperm cells. Sometimes the tail is lost during fertilization. 

 Male inheritance
It has been reported that mitochondria can occasionally be inherited from the father in some species Paternally inherited mitochondria have additionally been reported in some insects such as fruit flies, honeybees.
Structure
In humans (and probably in metazoans in general), 100-100,000 separate copies of mtDNA are usually present per cell (egg and sperm cells are exceptions). In mammals, each double-stranded circular mtDNA molecule consists of 15,000-17,000 base pairs. The two strands of mtDNA are differentiated by their nucleotide content with the guanine rich strand referred to as the heavy strand, and the cytosine rich strand referred to as the light strand. The heavy strand encodes 28 genes, and the light strand encodes 9 genes for a total of 37 genes. Of the 37 genes, 13 are for proteins (polypeptides), 22 are for transfer RNA (tRNA) and two are for the small and large subunits of ribosomal RNA (rRNA).   
 


Fig(2):-  Structure of mitochondrial DNA( mt DNA).
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