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Cell types (prokaryote, eukaryote, acaryote)
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The two main types of cellular organism, prokaryotes and eukaryotes, have a common unicellular ancestor
called a proto-cell or progenote, which is a prokaryotic organism.

Prokaryotes are identified with bacteria: most live as single-celled organisms but some bacteria associate in
chains or clusters. Prokaryotes have their DNA in the cytoplasm of the cell.

Eukaryotes (or ‘true nuclei’) have a nucleus, a compartment separate from the rest of the cell contents, which
contains the DNA.

Note that viruses, or acaryotes, are elements (not cells) that have neither nuclei nor cytoplasm and can only
reproduce by parasitising a host cell by hijacking the cellular machinery.

8151 ddluy L1 (1
toeand 1 3l a8 WO s
Cyanophycées &5 ¢ 2dl (Il -

B LSy LSSy 8ol LSl et gy U LSO ) 0 oy il 1S -
1) Prokaryotic cells
Prokaryotic cells are divided into two groups:
- Cyanophyceae (blue-green algae)
- Eubacteria (or ‘true bacteria’) are the closest to present-day bacteria. They include contemporary bacteria,
mycoplasmas and cyanobacteria.
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Prokaryotic cells contain a single compartment, the cytoplasm, containing a chromosome or a single DNA
molecule, usually circular, called a nucleoid..
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I1) Eukaryotic cells
1) General characteristics of eukaryotic cells
Eukaryotes are multicellular organisms [animals, plants, fungi (moulds)] as well as some unicellular eukaryotes

[fungi (yeasts), protists (e.g. paramecia & amoeba)].
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2) 2) Eukaryotic cell organization
As previously mentioned, eukaryotic cells are delimited by a membrane and wall (plants) and possess a
nucleus, which is the organelle containing the individual's genome.
In the eukaryotic cell, there are also organelles that are either part of the endo-membrane system (Golgi
apparatus, endoplsmic reticulum, lysosomes, vesicles), or part of the closed organelles (peroxisomes,
mitochondria and chloroplasts).

1. The prokaryotic cell contains:
A. A nucleus

B. An endoplasmic reticulum

C. A Golgi apparatus

D. Ribosomes

E. Lysosomes
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2. The cell: Indicate the correct answer(s). Fundamental properties of cells:

A. There are only two types of eukaryotic cells: animal and plant (also: fungi, algae, protozoa).
B. Prokaryotic cells are smaller than eukaryotic cells.

C. The hyaloplasm consists of the cytosol and organelles. Hyaloplasm = cytosol.

D. Bacterial DNA is enclosed in the nucleus, allowing for separation from the cytoplasm.

E. All of the above statements are false.
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3. Regarding general information about the cell, indicate the correct answer(s):
a. All cells possess organelles (prokaryotes: only with ribosomes).
b. Bacterial DNA is enclosed in the nucleus, allowing for separation from the cytoplasm.
c. Inthe cytoplasm of eukaryotic cells, we find organelles, all performing the same function.
d. Humans are eukaryotic organisms, and all their cells possess one or more nuclei (except red blood cells).
e. The cytosol is very rich in water.
f. All of the above answers are false.
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4. Viruses: Indicate the incorrect answer:
a. Viruses are obligate parasites of eukaryotic cells (bacteriophage viruses = prokaryotes).
b. Viruses always contain only one type of nucleic acid (either DNA or RNA).
. Bacteriophages are viruses that infect bacteria.
d. Viruses have no metabolism of their own (lacking ribosomes).
e. Some viruses are used as vectors to perform transfections.
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5. Indicate the correct answer. A virus:
a. Can multiply in the air. (False)
b. Has its own metabolism. (False)
c. Always causes a disease.
d. Can contain two types of nucleic acids (either DNA or RNA, but never both simultaneously).
e. Is an obligate extracellular parasite. (False, it is an obligate intracellular parasite).
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6. Regarding the eukaryotic cell, indicate the true statement(s):
a) The cytosol is a metabolic hub where glycolysis takes place.
b) Plant cells are distinguished from animal cells by the presence of chloroplasts in plant cells.
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c¢) An animal organism has only one type of cell capable of performing several distinct physiological tasks. (An
animal organism has over 250 types of cells, each with a specific physiological function due to cellular
differentiation).

d) The plant cell has the same organelles as the animal cell. (False, for example, the plant cell lacks lysosomes
and has chloroplasts, etc.).
e) The chloroplast has only one membrane. (False, it has a double membrane).
f) All of the above statements are false.
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7. Are all bacteria harmful (harmful or dangerous)?
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8. The organelles of eukaryotic cells:

Give the definition of the term "organelle,” briefly list the main cellular organelles, and their main functions.

An organelle is an intracellular structure bounded by one or two membranes.

Examples include:

e The rough endoplasmic reticulum (RER) or smooth endoplasmic reticulum (SER). RER handles protein
synthesis, and SER handles lipid synthesis.

* Vesicles, which allow the export or import of organic molecules.

* Lysosomes, which ensure intracellular digestion.

Note: Ribosomes, which ensure polypeptide synthesis, can be considered "functional organelles” but are not
membrane-bound.
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Homework:
What are the distinct characteristics between prokaryotic and eukaryotic cells?



