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1. Generalities - Elementary notions about the cell

I/ Notions

Cytology

Cytology: Microscopic and molecular structure of the cell.

Definition:

* Cytology is a branch of biology.

* The purpose of cytology is to understand the structure and activities of various cellular elements.
* Cytology (from Greek "kutos" = "cell" and "logos" = "discourse") is the study of the structure and
physiology of the cell in general, regardless of its origin - animal, plant, etc. - and its function.
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What is life?

What is the living?

The living can be defined as a whole that exhibits a certain degree of autonomy.

Regardless of its level of complexity, it involves structure, organization, and
communication.

A living organism is nothing more than the sum of independent elementary functions.

A living organism is extremely malleable and plastic: it is constantly influenced by changes in
its vital environment and adapts to them in order to survive.
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What is a cell?
Definition:
* The cell (in Latin, cellula means small room).
* [t is the structural, functional, and reproductive unit.
* Cells of the same type are grouped into tissues, which in turn are grouped into organs.
* The cell is a concept.
* The concept of the cell is a convenient way to describe the smallest living entity.
The cell — the biological unit — is the smallest quantity of living matter capable of subsisting
independently and reproducing.
A — to subsist — in an appropriate environment — implies the maintenance of a minimum of cellular
functions.
B — to reproduce means giving birth to a being similar to the previous one, thereby forming
generations.
These two characteristics are the fundamental properties of living beings.
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11 / General overview of cellular organization
A/ From a morphological point of view
* Shapes, size, arrangement
B / From a biochemical point of view
* Composition, structure
C / From a physiological point of view
* Functions

* 1°) Maintenance of cellular structure
* 2°) Exchanges with the external environment
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A/ From a morphological point of view

* General organization of the cell

- The protoplasm, consisting of the nucleus and cytoplasm, is separated from the external environment by a
biological membrane, the plasma membrane.

- The cytoplasm is defined as the biological material contained between the plasma membrane (cell
membrane) and the nuclear envelope.
It is a liquid phase (cytosol) that contains many organelles and structures (morphoplasm) suspended in the
cytosol, such as:

Ribosomes

Endoplasmic reticulums

Golgi apparatus

Vesicles, endosomes, lysosomes, phagosomes, etc.

Mitochondria and plastids (in plants)
A cytoskeleton that maintains the cell's shape and serves as an anchor for organelles.

- The cytosol

The cytosol (or hyaloplasm) is the liquid, translucent phase in which the organelles float.

- The liquid fraction of the cytoplasm, obtained after centrifugation and elimination of the organelles (technical
definition).

- The morphoplasm
The morphoplasm consists of all the visible elements of the cytoplasm, i.e., all the cellular organelles.

- Another term, paraplasm (or inert part): it refers to the inclusions contained within the cytoplasm, made up
of inert elements, representing waste products such as fats, granules, pigments, etc.

* Cell shape
It varies: spherical, ovoid, fusiform, star-shaped, pyramidal, etc.
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B / From a biochemical point of view
There is a vast variety of chemical substances that can be categorized into a few major families for

simplification.

First, in general, there are three fundamental components:
- Water 75%
- Mineral materials 1%
- Organic materials 24%

Living matter is quaternary, composed of four major elements (C, O, H, N).
Macroelements: C, O, H, N (95% of dry weight)
Microelements: S, P, Na, Mg, Cl, K, Ca (~4.5%)
Trace elements: Fe, Br, Al, Si, Mn, Cu, Zn (traces)
Water (H20) = a very important element, present in four forms:
* Free water: located in vacuoles
* Capillary water: occupies intercellular spaces
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C / From a physiological point of view
Biological structures (morphology) are therefore made up of molecules (biochemistry) and serve as a support
for biological activity (physiology). These functions are very numerous within the cell, but they can be grouped
into two main categories:

1°) Maintenance of cellular structure

2°) Exchanges with the external environment
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Classification and Relative Importance of Kingdoms

* Before the discovery of microorganisms: All living beings were classified within the animal and plant
kingdoms. This distinction was recognized by scientific principles.

Plant kingdom Animal kingdom
bl A<laa O saad) A<Taa
Energy source Photosynthesis Oxidation of organic
01 LD s ; puall substances
- o o 4 gumal) 3 5all a2
Reserve substances Starch
02 2 i Ll Fat and/or glycogen
03 Cell wall Present Absence
g1l Hlaadl 25 5e 2 Y
04 Mobility Immobile Mobile
4S al <l <l jaia

* After the discovery: The discovery of these new microscopic life forms made it increasingly difficult to
classify them within the animal or plant kingdoms.

Fortunately, in 1886, the German zoologist HAECKEL proposed a logical solution by requesting the
creation of a third kingdom for these microscopic forms, that of protists, which includes protozoa, algae,

fungi, and bacteria.

Plants and animals are multicellular organisms. They exhibit a highly advanced cellular differentiation.
These highly specialized cells are organized into tissues, which in turn constitute organs.

Protists are characterized primarily by a rudimentary biological organization. Unicellular or multicellular,
they always present the same type of undifferentiated cell. The bacterial cell, for example, is a complete,
independent organism with an autonomous ability to reproduce.
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I: PLANTS; (vascular and bryophytes)
I1: ANIMALS; (Metazoans)
I11: PROTISTS.

Note: It should be noted that viruses are separate "organisms," parasites, without nuclei, and do
not fit into any of the three categories above. They can be grouped under the term ACARYOTES.
Protists are traditionally divided into two main classes:

PROTISTS:

* Superior protists or eukaryotes:
- Algae (except blue-green algae);
- Protozoa;
- Fungi.

* Inferior protists or prokaryotes:

- Blue-green algae or cyanophytes;
- Bacteria.
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* In 1938, H.F. Copeland separated the kingdom of bacteria (or "Monera") from that of
protists (classification system into four kingdoms):
I: PLANTS; (vascular and bryophytes)
I1: ANIMALS; (Metazoans)

I1l: PROTISTS; (Algae, Protozoa, and Fungi) = Eukaryotes
IV: Monera (bacteria and cyanophytes) = Prokaryotes
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* In 1959, R.H. Whittaker individualized the kingdom of fungi (classification system into five
kingdoms):
I. Monera: (prokaryotes): are, on the contrary, single-celled living beings that contain no nucleus.
There are approximately 5,000 living beings in this kingdom.
I. Protista: gathers unicellular eukaryotic organisms or those in colonies that lack true tissues.
Protozoa, lower fungi, and most small algae are part of this kingdom.
I1l. Fungi: include fungi, such as yeast and mold. They are eukaryotic organisms that feed by
absorption and are often multinucleated.

IV. Animalia: consists of multicellular animals that feed by ingestion.
V. Plantae: multicellular photosynthetic plants.
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* Recent studies on ribosomal RNA and certain molecular properties of prokaryotes indicate that there
are two different groups of prokaryotic organisms: eubacteria and archaebacteria. The differences
between eubacteria, archaebacteria, and eukaryotes are so significant that some microbiologists have
proposed making them three kingdoms: Bacteria (true bacteria or eubacteria), Archaea, and Eukarya.

I: Bacteria;

I1: Archaea;

I11: Eukarya.
Note: Prokaryotes are distributed within the domains of "Bacteria” and "Archaea.” Phylogenetic
analyses based on conserved protein sequences show that "Archaea" are more closely related to
"Eukarya" than to "Bacteria."

Archaebacteria include methanogenic cells, halophilic cells, and thermoacidophilic cells.
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Phylogengtic Tree of Life
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