[image: image1.jpg]Cells are extremely small and they can only be seen properly
when viewed through the magnifying lenses of a microscope.

The diagrams and photographs below show
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Prokaryotic cells
Size: Typically 2-10 um
length, 0.2-2 um diameter.
Upper limit, 30 um long.

Viruses

An Amoeba showing extensions of the
cytoplasm called pseudopodia. This protist
changes its shape, exploring its environment.

L . i
A foraminiferan showing its chambered,

calcified shell. These single-celled protozoans
are marine planktonic amoebae. ha

Size: 10-100 um diameter. Cellular

Size: 0.02-0.25 um
(20-250 nm)

Epidermal cells (skin) from

Cell Sizes

a variety of cell

Human white
blood cell

Unit

Eukaryotic cells
(e.g. plant and animal cells)

ganelles may be up to 10 um.

1 micrometer (um)

1 nanometer (nm)

1 meter (m)

1 millimeter (mm)

types, together with a virus and a microscopic animal for
comparison. For each of these images, note the scale and relate
this to the type of microscopy used.

Meters Equivalent

im = 1000 millimeters
10“2 m = 1000 micrometers
10°m = 1000 nanometers
10'9 m = 1000 pedometers

Micrometers are sometimes referred to as microns. Smaller

* 1um

=

A long thin cell of the spirochete bacterium
Leptospira pomona, which causes the

disease leptospirosis.

an onion bulb
showing the nucleus, cell walls and cytoplasm.
Organelles are not visible at this resolution.

structures are usually measured in nanometers (nm), e.g.
molecules (1 nm) and plasma membrane thickness (10 nm).

ACN

1.0 mm

Daphnia showing its internal organs. These
freshwater microcrustaceans are part of the
zooplankton found in lakes and ponds.

. 8
Papillomavirus (human wart virus) showing
its polyhedral protein coat (20 triangular faces,
12 corners) made of ball-shaped structures.

1. Using the measurement scales provided on each of the photographs above, determine the longest dimension (length or
diameter) of the cell/animal/virus in Hm and mm (choose the cell marked ‘A’ for epidermal cells):

(a) Amoeba: pUm mm  (d) Epidermis:
(b) Foraminiferan: um mm  (e) Daphnia:
(c) Leptospira: pm mm  (f) Papillomavirus:

pum mm
pm mm
pm mm

2. List these six organisms in order of size, from the smallest to the largest:

3. Study the scale of your ruler and state which of these six organisms you would be able to see with your unaided eye:

4. Calculate the equivalent length in millimeters (mm) of the following measurements:

(a) 0.25 pm: (b) 450 pm: (c) 200 nm:






[image: image2.jpg]Living things are called organisms and cells are the functioning
unit structure from which organisms are made. Under the five
kingdom system, cells can be divided into two basic kinds:
the prokaryotes, which are simple cells without a distinct,
membrane-bound nucleus, and the more complex eukaryotes.
The eukaryotes can be further organized into broad groups
according to their basic cell type: the protists, fungi, plants, and

animals. Viruses are non-cellular and have no cellular machinery
of their own. All cells must secure a source of energy if they
are to survive and carry out metabolic processes. Autotrophs
can meet their energy requirements using light or chemical
energy from the physical environment. Other types of cell, called
heterotrophs, obtain their energy from other living organisms or
their dead remains.
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Viruses

* Non-cellular. Typical size range: 20-300 nm.
 Contain no cytoplasm or organelles.

* No chromosome, just RNA or DNA strands.
 Covered in protein coat.

* Depend on cells for metabolism and reproduction.

Bacterial cells

* Single-celled. Lack a distinct membrane-bound
nucleus. DNA usually a single, naked chromosome.

* Have no membrane-bound organelles.

* Cell walls of peptidoglycan. Many secrete a capsule.

Fungal cells

* Rarely discrete cells.

* Possess nucleus and membrane-bound organelles.
 Plant-like but lack chlorophyll.

* Rigid cell walls that contain chitin.

* Heterotrophic.

Protistan cells

* Mainly single-celled or exist as cell colonies.

* Possess nucleus and membrane-bound organelles.

 Some are autotrophic (possess chlorophyll) and
carry out photosynthesis.

* Some are heterotrophic.

Animal cells

« Exist as part of multicellular organism with
specialization of cells into many types.

* Possess nucleus and membrane-bound organelles.

 Lack cell walls. Exhibit many cell types.

* Heterotrophic.

Plant cells

* Exist as part of multicellular organism with
specialization of cells into many types.

 Possess nucleus and membrane-bound organelles.

* Autotrophic: photosynthetic cells with chloroplasts.

« Cell walls of cellulose.

Amoeba, a protistan

1. List the cell types above according to the way in which they obtain their energy. Include viruses in your answer as well:

(a) Autotrophic:

(b) Heterotrophic:

2. Consult the diagram above and determine the two main features distinguishing eukaryotic cells from prokaryotic cells:

(@)
(b)

3. (a) Suggest why fungi were once classified as belonging to the plant kingdom:

(b) Explain why, in terms of the distinguishing features of fungi, this classification was erroneous:
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4. Suggest why the Protista have traditionally been a difficult group to classify:





