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prokaryotic cells

Required practical for this topic:

These cells include bacterial cells and are much smaller in comparison. They have cytoplasm and a cell membrane
surrounded by a cell wall. The genetic material is not enclosed in a nucleus. It is a single DNA loop and there may be one
or more small rings of DNA called plasmids.

eukaryotic cells

These cells include plant and animal cells. These cells have a cell membrane, cytoplasm and genetic material enclosed in a

Microscopy nucleus.
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cell

The smallest structural and functional unit of
an organism. —~

.

nucleus

A structure that contains genetic material and
controls the activities of the cell.

.

chromosome

A thread like structure of coiled DNA found in
the nucleus of eukaryotic cells.

h

DNA

A polymer made up of two strands forming a
double helix.

gene

A section of DNA that codes for a specific -

protein or characteristic.

Cells divide in a series of stages called the cell cycle.
During the cell cycle the genetic material is doubled and then divided into two identical
cells. There are three stages:

In body cells the chromosomes are normally found in
pairs

father's mother's

chromosome -.-vl |~‘- chromosome
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pair of
homologous chromosomes

Each gifomosome carries a lot of genes.
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Mucleus is
transplanted
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patient's cell
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Therapeutic
cloning

PATIENT'S CELL

Stem cell type function

Uses

Stage 1 | Growth and DNA | Increase the number of sub-cellular structures e.g.
synthesis ribosomes and mitochondria.
DNA replicates to form two copies of each chromosome.
Stage 2 | Mitosis One set of chromosomes is pulled to each end of the
cell and the nucleus divides (two nuclei in one cell)
Stage 3 | Cell division The cytoplasm and cell membranes divide to form
two identical cells.

Human Embryonic stem
cells (from human
embryos)

into most cell types

Can be cloned and made to differentiate

Treatment with stem cells (including
therapeutic cloning) may be able to help

Adult bone marrow stem
cells

blood cells

Can form many types of human cells e.g.

conditions such as diabetes and paralysis.

Mitosis is important in the growth and development of multicellular organisms
(organisms with many cells)
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Mitosis

Meristems (plants —in the
growing tips of shoots and
roots)

Can differentiate into any plant cell type
throughout the life of the pant.

Used to produce clones quickly and

economically for:

* Rare species can be cloned to
protect from extinction

* crop plants with pest or disease
resistance can be cloned in large
quantities for farmers to use.

Stem cell advantages

Stem cell disadvantages

In therapeutic cloning, an embryo is made with the
same genes as the patient so the body does not reject
the tissue.

With adult bone marrow tissue can be matched to avoid
rejection.

There is a risk of infection with therapeutic cloning e.g.
transfer of viruses.

With adult bone marrow only a few types of cells can be
formed.

Some people object on religious grounds

Some people object on ethical grounds.
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