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Structures sometimes found.




QUESTION SHEET




Prokaryotic cells

Prokaryotic cells are typical of the members of the Kingdom Prokaryotae, which includes all the bacteria. They are simple in structure, lacking complex organelles and internal membranes. The first representatives are thought to have evolved 3500 million years ago. Prokaryotic cells carry out the same activities characteristic of living organisms and share some features in common with eukaryotic cells.

Structure of a bacterial cell

Using Escherichia coli as an example, bacterial cells possess:

· rigid cell walls containing a peptidoglycan (murein)

· a cell surface membrane, similar in structure to that of eukaryotic cells

· cytoplasm

· a double-stranded loop of DNA (the bacterial chromosome: sometimes referred to as the chromatin body)

· small (70S) ribosomes

· granules of glycogen and lipid droplets.

They range in length from 1 to 10 µm. Their shape can vary: spherical, rod-shaped (as in Escherichia), spiral or comma-shaped.

The main component of the cell wall is murein, a polysaccharide composed of hexose sugars and amino acids, which has parallel chains linked by short peptides to form a three-dimensional network. Note that it is not cellulose as in eukaryotic plant cells.

Bacterial cells do not have:

· a true nucleus surrounded by a nuclear envelope with pores

· membrane-bound organelles such as mitochondria or chloroplasts

· endoplasmic reticulum and Golgi apparatus, lysosomes or vacuoles

· microtubules or microfilaments.

Bacterial cells do sometimes have:

· flagella

· an outer capsule or slime layer

· separate circular pieces of DNA called plasmids in the cytoplasm

· intuckings (invaginations) of the cell surface membrane.
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Typical prokaryotic cell

Roles of cell wall, cell surface membrane and its invaginations

The role of the cell wall is to support the bacterial cell and protect it from lysis (splitting). The peptidoglycans provide a flexible and strong framework.

The cell surface membrane provides a site for the regulation of the passage of nutrients into the cell: it is selectively permeable with carrier mechanisms for molecules. It also provides a location for the enzymes concerned with metabolic activities. Most of the enzymes concerned with respiration and photosynthesis (in photosynthetic bacteria) are situated here. In some bacteria, invaginations of the cell surface membrane provide a larger surface area over which these activities can take place.

Roles of other inclusions

Some bacteria possess flagella, which enable movement. The position of the flagella and their number are often used in identification. The flagella do not have microtubules. Bacteria that possess flagella are able to detect and respond to chemical signals (chemotaxis) in their environment.

The bacterial chromosome carries the genes essential for maintenance and growth. The DNA molecule is very long and tightly coiled around protein molecules but there are no histones present and no nuclear envelope.

Plasmids contain genes which are not essential, but may be concerned with resistance to drugs or produce toxins and enzymes.

Glycogen granules and lipid droplets are for food storage.

You are required to be able to recognise and identify structures in electronmicrographs of bacterial cells.

1. Name as many structures as you can that all bacteria possess.

2. Name four structures which may be found in some, but not all, bacteria.

3. Describe the structure of the bacterial chromosome and explain how it differs from the chromosomes in a eukaryotic cell.

4. Identify the following structures from a description of their roles:

A – enables locomotion

B – contains carbohydrate reserves

C – contains non-essential genetic information

D – responsible for protein synthesis

E – controls entry of materials into cells

5. Explain why some bacterial cells have invaginations of the cell surface membrane.

6. When you have completed the section on the structure of eukaryotic cells, draw up a table of differences between prokaryotic and eukaryotic cells.


