General microbiology/ Lecture 1 2023

Introduction

A microorganisms (or microbes):

Are microscopic organisms, which may exist in their single-celled form or in a colony of
cells. They can be found around us and even inside our bodies.

The category ‘Microbes’ includes a massive range of organisms including bacteria, funai,

viruses, microscopic algae, archaea, and protozoa. Some of these, such as bacteria and

fungi, are well known, but others such as archaea are so much less. Viruses represent
another special case; they are most certainly microscopic but by most accepted definitions

they are not living.

What is microbiology?
Microbiology: The science (logos) of small (micro) life (bios), is the study of living

things so small that they cannot be seen with the naked eye. It is essential for

understanding their biology, ecology, and applications in fields like medicine,

biotechnology, and environmental science.

Why is microbiology important?
To get some idea of the importance of microbiology in the world today, just consider the
following list of some of the general sciences which the expertise of a microbiologist might
be used:

0 Medicine

0 Environmental science

0 Food and drink production

0 Agriculture

0 Pharmaceutical industry

0 Genetic engineering.
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For example:

1- Soil microbes help break down wastes and incorporate nitrogen gas from the air into
organic compounds thereby recycling chemical elements in the soil, water and air.

2- Other play an important role in photosynthesis (food and oxygen generating process
that is critical to life on earth).

3- Other helps in digestion of food in their hosts and help to produce some vitamins.

4- Other, play an important role in commercial application which are used in the
synthesis of such chemical products including acetone, organic acid, enzymes,
alcohols and many drugs.

5- The food industry also uses microbes in producing vinegar, pickles, buttermilk,

cheese, yogurt and breed.

History of Microbiology

Humans knew how to deal with germs before even knowing about their existence
even though microorganisms were on Earth about 4,000 million years ago:-
1- Storing food in cooler temperatures.

2- Salting, drying, smoking.

3- Use of spices.
4- Cremation of dead.
5- Burying dead in a distant area.

Prominent Scientists in the Development of Microbiology

Microbiology has seen significant advancements over the centuries, thanks to the
contributions of numerous dedicated scientists. Here are some of the most influential
figures in the field of microbiology:

1. Antonie van Leeuwenhoek (1632 — 1723):

He was a Dutch businessman and a scientist, he is commonly known as "'the Father of

Microbiology''. He invented the first simple optical microscope and was the first
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microbiologist. Van Leeuwenhoek is best known for his pioneering work in microscopy
and for his contributions toward the establishment of microbiology as a scientific discipline.
In the 1670s, he started to explore microbial life with his microscope. Using single-lens
microscopes of his own design to check a drop of pond water, van Leeuwenhoek was the
first who did an experiment with microbes, which he originally referred to as animalcules

( from Latin animalculum = "tiny animal). He was also the first to document

microscopic observations of muscle fibers, bacteria, spermatozoa, and red blood cells.

Van Leeuwenhoek’s microscope.

— Composed of one lens.

— Light shines objects at a45°angle.

— Worked like a dark field microscope.
— Magnification: 50-300 fold.

2. Louis Pasteur (1822-1895):
"He was a renowned French biologist, microbiologist, and chemist known for his

groundbreaking discoveries in vaccination, microbial fermentation, and
pasteurization (a technique for preventing spoilage in food and drinks). His
contributions have significantly impacted disease prevention. He played a vital role in
reducing mortality from puerperal fever and developed the first vaccines for rabies

and anthrax, earning him the title 'father of microbiology."” His medical

breakthroughs provided strong support for the germ theory of disease and its

application in clinical medicine. Pasteur also played a pivotal role in disproving the

theory of spontaneous generation (he demonstrated that microorganisms could not

develop in sterilized and sealed containers but could grow in sterilized yet open

containers).
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3. Ferdinand Julius Cohn (1828 —1898):

He was a German biologist. He is one of the founders of modern bacteriology and

microbiology. Cohn was the first to classify algae as plants and to define what
distinguishes them from green plants. His classification of bacteria into four groups
based on shape (spherical, short rods, threads, and spirals) is still used today. Among
other things, Cohn is remembered for being the first to show that Bacillus can change from
a vegetative state to an endospore state when subjected to an environment harmful to the
vegetative state.

4. Robert Koch (1843 — 1910):

"He was, a German physician and microbiologist, is a key figure in modern bacteriology.

He identified the causes of tuberculosis, cholera, and anthrax, provided experimental

proof of infectious diseases, and developed laboratory techniques. His work led to

Koch's postulates, four principles that link specific microorganisms to particular diseases,

still used as the gold standard in medical microbiology."

Koch’s postulates

1- The microorganism must be present in every instance of the disease and absent

from healthy individuals.

[2- The microorganism must be capable of being isolated and grown in pure culture.

[3- When the microorganism is inoculated into a healthy host, the same disease
condition must result.

[ 4- The same microorganism must be re-isolated from the experimentally infected
host.
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Figure 2: Schematic diagram illustrating Koch’s postulates.

Alexander Fleming (1881-1955):

He was a Scottish physician and microbiologist, Fleming's discovery of penicillin,

the first antibiotic, revolutionized medicine. His observation of mold inhibiting
bacterial growth paved the way for the development of antibiotics, saving countless

lives and shaping the field of antimicrobial research.

. Selman Waksman (1888-1973):

Waksman was instrumental in the discovery of streptomycin, the first effective

treatment for tuberculosis. He coined the term ""antibiotic' and conducted extensive

research on soil microorganisms, leading to the isolation of numerous antibiotics.

. Carl Woese (1928-2012):

He was an American microbiologist and biophysicist. Woese's work in molecular

biology and genomics reshaped our understanding of microbial diversity. He
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introduced the concept of the Archaea domain, which expanded the tree of life,

highlighting the importance of extremophiles in Earth's ecosystems.

. Rita Colwell (1934-present):

She is an American environmental microbiologist. Colwell is known for her

groundbreaking research on Vibrio cholerae and her work in environmental

microbiology. Her discoveries have had implications for understanding waterborne

diseases and the role of climate change in microbial ecoloqgy.

. Craig Venter (1946-present):

He is an American biotechnologist , Venter is a pioneer in genomics and synthetic

biology. His contributions include sequencing the human genome and developing
novel techniques for studying microbial communities, which have applications in

medicine and environmental science.

These scientists and many others have made significant contributions to the field of
microbiology, advancing our understanding of microorganisms and their role in
health, disease, and the environment. Their work continues to shape the way we

approach microbiological research and its practical applications.



