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Microbiology
Introduction to Bacteriology




Methods of studying microorganisms
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lethods of stuyig microorgisms

Phase-Contrast Microscopy Dark-Field Microscopy




lethods of stuyig microorgnisms

Fluorescence Microscopy
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lethods of studying microorganisms

The Electron Microscope:
1- Transmission Electron Microscopy

2- Scanning Electron Microscopy
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-~ Imaging Cells in Three Dimensions

Differential Interference
Contrast Microscopy

Atomic force Microscopy
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Confocal Scanning Laser Microscopy




Classification of living organisms
The modern classification of five Kingdoms system of living

organisms, according to Whittaker (1969), classify the living
organisms to five kingdoms:

Living Organisms
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Microorganisms
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Prokaryote - s
Cell wall Peptidoglycan [ Single, supercoiled
circular chromosome
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[Flagellum

Cytoplasm Plasmid Cell membrane
rich in 70S (site of cellular
ribosomes respiration)

Eukaryote Mitochondrion
(site of cellular respiration)

Cell membrane

Nuclear
membrane
Lysosome

Cytoplas

Smooth
endoplasmic
reticulum

Rough endoplasmic
reticulum (ribosomes) 80S ribosomes

Golgi apparatus

Murray et al: Medical Microbioclogy, 6th Edition.
Copyright ©& 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.




Major Differences between Prokaryotic and
Eukaryotic microorganisms

1- Lack membrane bound 1- Membrane bound nucleus
nucleiod region containing DNA

2- DNA-one circular molecule 2- DNA-linear molecules arranged
one chromosome to form several chromosomes

3- Haploid-One copy of a gene 2- Diploid-Two copies of a gene

4- Plasma membrane does not 4- Plasma membrane contains
contain sterols sterols

5- Reproduction—simple binary fission  5- Reproduction—meiosis and
mitosis




Major Differences between Prokaryotic and
Eukaryotic microorganisms

6- lack membrane bound organelles 6- Presence of membrane bound
organelles such as chloroplasts
and mitochondria

7- Cell walls almost contain complex 7- Cell wall is chemically simple when
polysaccharide Peptidoglycan present
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Size of Microorganisms

Microorganisms vary in size ranging from 10 nm (nanometers) to
100 pm (micrometers):

- Viruses in nm = 102 m (meter)
- Bacteriainum = 10% m
- Helminths inmm =103 m



Size of Microorganisms
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Nomenclature

Binomial (scientific) nomenclature
Genus —E£scherichia, always capitalized
- Species - coll, lowercase

Both 1talicized or underlined. Escherichia coli or
Escherichia coli.
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|dentification

Morphological characteristics.
Physiological/Metabolic characteristics.
Ecological characteristics.

Genetic characteristics.

Molecular characteristics.
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