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Medical genetics in the past :
1. Minor subject in the school.
2. Related to uncommon diseases.
3. Only specialist and affected patients 

concern to the subject.

Medical genetics today :
 Explain underlying molecular

pathobiology of many diseases.
 Mainstream of medical science and

public health.
 Powerful tool to establish: diagnosis,

classification, prognosis, prediction of
complication, as well as response to
the treatment.

 “Never ending story” subject.



MICROBIAL GENETICS

 The science of genetics define and analyzes 
heredity, or constancy and change in the vast array 
of physiologic function that form the poperties of 
organism

 The unit of hereditery is the GEN, a segment of 
DNA that carries in its nucleotide sequence 
information for a spesific biochemical or 
physiologic property



ORGANIZATION OF GENES

STRUCTURE OF NUCLEOTIDES:

DNA/RNA ( DE-OXY RIBOSE / RIBOSE)

—›BASE PURINE : Adenine (A)

Guanine (G)

—› PYRIMIDINE :    Cytosin (C)

(DNA) - Thymin (T)

(RNA) - Uracil (U)

* Composition of bases of DNA from different

organism varies greatly



 





ORGANIZATION OF GENESThe Structure of DNA:

 Most DNA molecules are double stranded

 Complementary bases (A-T; G-C) —› hydrogen 
bonding in the center of the molecule

 Each of the four bases is bonded to phospho-2’-
deoxyribose—›nucleotide



Double helix of DNA



ORGANIZATION OF GENES

Structure of RNA:

Most frequently occurs in single-
stranded form

In RNA the base Urasil (U)= base 
Thimin in DNA—› A-U; C-G



RNA  m  RNA

t    RNA

r    RNA

RNA function
mRNA transfer information from      genes  

to  protein - synthesizing machine

tRNA carries activated a.amino       for 

protein synthetis

rRNA protein synthesis



Eukaryote versus Prokaryote



THE EUKARYOTIC GENOM Eukaryotic genome —›carried on 2 or more 
linear chromosomes, separated from cytoplasm 
within the membran of nucleus

 Diploid  contain two homologues

 Gene that doesn’t achieve phenotypic 
expressionrecessive

 Gene that overrides the effect of its 
homologuedominan

 Introns  intervening sequence of DNA, 
missing in mRNA, not translated



THE PROKARYOTIC GENOM
 Prokaryotic genesbacterial chromosome, 

haploid

 Plasmid  small circles DNA, frequently in 
prokaryotes, amenable to genetic 
manipulationgenetic engineering

 Transposons genetic element, contain 
several kbp, include inform for 
migrationinsertions mutations   



THE DIFFERENT BETWEEN PROCARYOT& 

EUCARYOT

PROCARYOT

(Bacteria)

EUCARYOT

CHROMOSOMAL

DNA

double helix, 

circular,

usually single

double helix

Linear;usually 

multiple

EXTRA 

CHROMOSOMAL

DNA

Plasmid Mitochondrial

Chloroplast



Circular shape of microbial DNA



THE VIRAL GENOM
 Replication of viral genomdepends upon 

metabolic energy ‘n macromolecule syntesis of the 
host debilitation ‘n † of host cell 

 Viruses associated with prokaryot
bacteriophage

 Variability of phage contain double stranded 
DNA, single stranded RNA, single stranded DNA



THE VIRAL GENOM

 Lytic phages: produce many 
copies of themselves, kill the 
host

 Temperate phage able to 
enter a nonlytic 
prophagestate(e.g E. coli 
phage )



DOGMA CENTRAL



 





REPLICATION
 Double-stranded DNA 

semi-konservative

 Enzym  DNA Polymerase

 Require Primase DNA Primer

 DNA Synthesis : 5’ 3’

 DNA Eukaryot  Origine of replication>>



Replication type



STARTING POINT OF REPLICATION
(DNA Eukariot)

 



ORIGINE OF REPLICATION

 



ORIGINE OF REPLICATION
 Leading Strand 

 Lagging Strand

 Okazaki Fragmen 

 Ligase

 Helicase

 DNA binding protein

 Topoisomerase



LEADING STRAND AND LAGGING STRAND

 





OKAZAKI FRAGMENTS

 



DNA LIGASE

 



DNA BINDING PROTEIN

 



Model of initiation of replication at E.coli    
oriC



KODON AND ANTIKODON

 



START KODON

 



STOP KODON

 







STEPS IN THE INITIATION PHASE OF PROTEIN 
SYNTHESIS



STEPS IN THE ELONGATION PHASE OF PROTEIN 
SYNTHESIS



STEPS IN THE TERMINATION PHASE OF PROTEIN 
SYNTHESIS



GEN EXPRESSION

 



 



TRANSLASI

 




