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The Enigma Code
Bletchley Park, 1942, and a young, gay, English mathematical genius is about to tip the war heavily in favour of the Allies. The Nazi’s Engima Machine enabled the Germans to send highly sensitive information in a code that was considered uncrackable. Alan Turing led the team of code-breakers that broke the Enigma codes.
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After the war, Turing was prosecuted for homosexuality and offered the choice of prison or treatment with oestrogen to correct his “condition”. He committed suicide in 1954.
Sequencing DNA (i.e. working out the order of bases in a given strand of DNA, e.g. a gene, or a chromosome) requires similar ingenuity and lateral thinking.

Lucky you’re all Biological geniuses then… ;-)

Imagine this problem.

You have a secret, highly important message written with letters so small you can’t read them.

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
where every X is a letter.

You also have lots of spare, unconnected letters that will pair up with the same letter on your message. So if the message started HELLO then spares Hs and Es and Ls and Os would automatically match up to give you something like this:

HELLOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
HELLOXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Trouble is, you still can’t see them, so all you would have achieved is….
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
….which doesn’t help you at all.

Ah, but now imagine that you can add special single letters to your mix of normal single letters.
Your special letters are special because:
a) they come in different colours for each letter that you can see
and

b) a coloured letter stops further addition to the message copy.

So a coloured O would give you

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXO

and a coloured E would give you

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XE

and so on, all the way to the end of the message. If you could then separate off your colour coded fragments, you would end up with lots of message sections that you would know two things about,

· their length

· and the letter they end with.

Use a pair of scissors, your ingenuity and the following message sections to work out the full message.

What to do next…

Using your textbook (pages 172 = 173) and the following website, http://www.dnalc.org/resources/animations/cycseq.html, produce a detailed A3 summary of how automated DNA sequencing works (don’t worry too much about PCR and gel electrophoresis at the moment: just remember that PCR can give you billions of copies of a piece of DNA, and electrophoresis separates DNA fragments by size).
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