How to make a protein (using a word processor)

Your task (should you accept it) is to use Microsoft Word to manufacture a virtual polypeptide. To succeed, you will need to know a bit about transcription and translation.

Transcription

The DNA you will use is given to you as a sequence in a Word file on the network (short lambda sequence.doc). Only the bases for the sense strand are shown. The sequence is actually only a small portion of the DNA from a virus called Lambda. You will find the sequence by browsing through the shared folders until you find the DNA engineer folder.

1. To make the sequence easier to read, place the insertion point before the first base and click on the show triplets button in the toolbar.

2. Now convert the DNA into the mRNA that would be produced from it. To do this, use the base pairing rules you have learnt and the replace tool (Edit ( Replace…). There is a logical sequence to this. Start by replacing the adenines with the complementary base that will be in the mRNA and work your way from there. You will have to solve the problem of how to replace the cytosines without creating twice as many cytosines in the process. Think about it!

Translation

1. Okay, so you have a piece of mRNA but it may contain several genes. What will you look for to find out? Use the toolbar button to find the start codons. When you find each one, it will be highlighted with a suitable colour so that it stands out.

2. The trouble is that some of the codons you have found may simply be for methionines in the middle of the polypeptide chains so you will have to find the stop codons. Use the toolbar button to highlight them in a different colour.

3. Now start reading the strand and find each gene. You could change the colour of the bases in each one so that they stand out.

4. Tidy up by deleting triplets before, between and after any genes you find. Make sure that you are left with just the bases representing the genes, suitably separated.

5. Finally, all you have to do is pretend to be tRNA and bring some amino acids into the right positions. You could use the Replace tool to systematically search for codons, replacing them with amino acid names. e.g. uuu with phe (or phenylalanine). However, if you put the insertion point at the start of the sequence and click on the Make polypeptide button in the toolbar, all the hard work is done for you.

Yes I know that this is not what really happens with ribosomes but hey, its just a model okay.

When you have succeeded, add to the document an explanation of the key ways that the process is actually different from this model. Print the document for marking.

