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Introduction to Microbiology

Introduction to Microbiology

Microbiology is the branch of science that deals with the study of microorganisms, which are
microscopic organisms that exist as unicellular, multicellular, or cell clusters.

These organisms include bacteria, archaea, viruses, fungi, prions, protozoa, and algae.

Microbiology encompasses numerous sub-disciplines including virology, bacteriology,
protistology, mycology, immunology, and parasitology.

History of Microbiology

A. Early Observations

» Antonie van Leeuwenhoek (1632-1723): Often considered the father of microbiology,
Leeuwenhoek was the first to observe and describe microorganisms using a single-lens
microscope of his own design. He referred to them as "animalcules."

B. The Golden Age of Microbiology (1850s-1910s)

» Louis Pasteur (1822-1895): Demonstrated that microorganisms cause fermentation
and disease; disproved the theory of spontaneous generation; developed
pasteurization.

> Robert Koch (1843-1910): Established Koch's postulates, criteria designed to establish
a causative relationship between a microbe and a disease.

C. Modern Migrobiology

» Alexander Fleming (1881-1955): Discovered penicillin, the first true antibiotic.

» Development of Molecular Microbiology: The advent of molecular biology techniques
in the mid-20th century allowed for deeper understanding of microbial genetics and
metabolism.

Branches of Microbiology

1.
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Bacteriology: Study of bacteria.

Virology: Study of viruses.

Mycology: Study of fungi.

Parasitology: Study of parasites.

Phycology (Algology): Study of algae.

Protozoology: Study of protozoa.

Immunology: Study of the immune system.

Microbial Ecology: Study of microbes in their environment.

Industrial Microbiology: Application of microbes in industry.

10. Medical Microbiology: Study of pathogenic microbes and diseases.
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Scope and Importance of Microbiology

1. Medical Applications

> Disease Diagnosis and Treatment: Identification of pathogens and development of
antibiotics and vaccines.

> Epidemiology: Understanding the spread and control of diseases.
2. Environmental Impact

> Biogeochemical Cycles: Microorganisms play a crucial role in nutrient cycling,
including carbon and nitrogen cycles.

> Bioremediation: Use of microorganisms to degrade environmental contaminants.

3. Industrial Uses

> Fermentation Technology: Production of alcohols, acids, and other chemicals.

> Biotechnology: Genetic engineering of microbes for the production of insulin, growth
hormones, and other therapeutics.

4. Agricultural Benefits
> Soil Fertility: Nitrogen-fixing bacteria improve soil health.
> Biocontrol Agents: Use of microbes to control pests and diseases.

5. Scientific Research

> Model Organisms: Microbes like Escherichia coli are used extensively in genetic and
molecular biology research.

Introduction to Prokaryotes

e Prokaryotes are unicellular organisms that
lack a defined nucleus and membrane-
bound organelles.

e They are simpler and smaller than eukaryotic

cells.
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1. Nucleus: No true nucleus; instead, they K Cell Wall

Plasma Membrane

have a nucleoid region where the DNA is Copsuie

located.

. DNA: Single, circular chromosome.
Plasmids (small circular DNA molecules)
may also be present.

Flagellum
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. Cell Membrane: Surrounded by a plasma membrane and often a rigid cell wall.
. Ribosomes: Smaller (70S) than those in eukaryotic cells.

. Organelles: Lack membrane-bound organelles. Functions are carried out in the cytoplasm
or at the cell membrane.

. Size: Smaller, typically 0.1-5.0 ym in diameter.

Reproduction:

» Binary Fission: Asexual reproduction where the cell divides into two genetically identical
cells.

Examples:
» Bacteria (e.g., Escherichia coli, Streptococcus)

» Archaea (e.g., Methanogens, Halophiles)

Eukaryotes

Eukaryotes are organisms whose cells contain a true nucleus and membrane-bound
organelles.

They can be unicellular or multicellular, and they exhibit a higher level of complexity than
prokaryotic cells.

Characteristics of Eukaryotes:

1. Cell Structure:
1. Nucleus: Defined, membrane-bound nucleus containing the cell's genetic material.
2. DNA: Linear chromosomes within the nucleus.

. Cell Membrane: Plasma membrane encloses the cell. In plants, fungi, and some
protists, there is also arigid cell wall.

. Ribosomes: Larger (80S) than those in prokaryotic cells.

. Organelles: Presence of membrane-bound organelles such as mitochondria,
endoplasmic reticulum, Golgi apparatus, lysosomes, and (in plants and some protists)
chloroplasts.

6. Size: Larger, typically 10-100 pm in diameter.

2. Reproduction:

» Mitosis and Meiosis: Mitosis for asexual reproduction and growth; meiosis for sexual
reproduction leading to genetic diversity.

3. Examples:

» Animals (e.g., Humans, Insects)

» Plants (e.g., Trees, Flowers)
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