Human Genome Project

What is a genome?

The genome is the name for all the genes in the chromosomes of an individual.

What is it?

An international collaboration in which scientists from the UK, US, Japan, France, Germany and China are sequencing the entire human genome.  

Isn’t it finished?

The project was started in 1990.  In February 2001 the first draft of the entire sequence was published.  However, this now needs to be checked.  Scientists are also sequencing the genomes of many other organisms.

How do they do it?

Using an automated sequencing method.  The genome is cut into fragments using restriction enzymes.  These fragments are cloned (copied) and stored in the genome of a bacterial artificial chromosome (BAC).

The clones are about 150,000 base pairs in length.  The sequencing is done by making thousands of incomplete copies with a fluorescent label attached at the other end, using different colours for A, G, C and T.  These fragments are separated according to size using electrophoresis, allowing the sequence to be read out.  Overlapping sequences are used to put the clones in the right order.  This is now done by machines.

What is a gene?

A gene is a stretch of DNA that tells a cell how to make a protein.  Each amino acid is coded for by a three letter sequence.  

How many genes did they find?

It was expected to be 100,000, in fact there were only about half that number.  These genes only make up 2% of the entire genome – the rest is “junk”.

Why did it take so long?

Because the size of the genome is about 3 000 000 000 base pairs.  The sequence of bases in the genome would take over 9 years to read aloud.  If written out, it would fill about 200 volumes, each the size of a telephone directory.

What will the information be used for?

· Working out the function of genes

· Developing drugs and other treatments for genetic diseases

· Testing for susceptibility to diseases which have a genetic component

