Design (an) RNA probe(s) with 18-20 nucleotides that will allow you to identify by hybridization the gene for a protein with the following N-terminal amino acid sequence.  H3N+- ala-pro-met-thr-trp-tyr-cys-met-asp-trp-ile-ala-gly-gly-pro-trp-phe-arg-lys-asn-thr-lys-.  Explain your reasoning. 

I would like clear explanations.

Ans:

Given sequence of amino acid will be coded by m-RNA having following sequences of the bases.

5’- GCACCCAUGACGUGGUACUGCAUGGACUGGAUAGCAGGAGGACCAUACUUUAGGAAAAACACGAAA – 3’
1. Since, ala is present at N terminal, codon for ala GCA will be present at 5’ end of m-RNA.
2. Sequence of sense strand of DNA which will transcribe to form RNA of above sequence will be as follows ( obtained by complimentary base pairing) :

 3’- CGTGGGTACTGCACCATGACGTACCTGACCTATCGTCCTCCTGGTATGAAATCTTTTTGTGCTTT – 5’

RNA probe needed to identify above sequences of Nucleotides in DNA can be of following sequences :-

5’- UGGUACUGCAUGGACUGG – 3’

1. Above sequence will identify DNA of 3’- ACCATGACGTACCTGACC – 5’ which in turn will code for N - trp-tyr-cys-met-asp-trp – C  sequence of amino acid

2. UGG is a non degenerate codon. Hence, sequence chosen for a probe is a two consecutive non degenerate codon
3. No. of nucleotides / amino acid (12 / 4) is fixed between two non degenerate codon
