Biology 376: Molecular Biology

Dr. Tamara Davis

Designing your mutagenic oligonucleotides

For this lab, each pair of students will identify a mutation that they want to make in the malE gene; the mutation must be a missense mutation within the protein coding sequence (which begins with the bolded, underlined ATG on the third line of the sequence provided in the protocol), and must also incorporate or eliminate a restriction enzyme recognition site that could be used for a diagnostic digest to confirm that you have made the desired mutation. Another parameter you need to consider is the length of the oligonucleotide. In order to ensure that the mutagenic oligos will hydrogen bond to the plasmid template, a sufficient number of hydrogen bonds must form between complementary sequences on each side of the position(s) you are mutating; generally, a melting temperature of ~40°C on each side of the mutation(s) is appropriate.

Each pair of students should upload the sequence of their mutagenic oligonucleotides to the assignment link on the course Moodle site by 11:59 pm on Monday, February 21, 2022. Your uploaded assignment must include the following information:

· the rationale for the mutation you are making

· the original sequence, including the nucleotide position of the sequence

· the mutagenic sequence

· identify the nucleotides you have changed

· identify the restriction enzyme recognition site

An example:

Rationale:

I want to change the start codon, located at nucleotide position 1528-1530, from ATG to GCG, which specifies alanine. This change eliminates the correct start codon, and introduces a new start codon that, if used, is in a different reading frame than the maltose binding protein and will truncate after a few amino acids. Therefore, the maltose binding protein will not be expressed. By changing the AT to GC, I will also introduce an SphI site at this location. [Note: you are NOT allowed to mutate the start codon!]

Oligonucleotide design:

original sequence, 1514-1544:
5’- AAGGACCATAGCATATGAAAATCGAAGAAGG -3’






Met

mutagenic sequence:
5’- AAGGACCATAGCATGCGAAAATCGAAGAAGG -3’


notes: altered nucleotides highlighted in red;



new SphI restriction site underlined;



note that the Tm of the sequences to the right AND to the



left of the mutagenized positions are approximately 40°C
complementary sequence: 
5’- CCTTCTTCGATTTTCGCATGCTATGGTCCTT -3’


you can easily get the complementary sequence of your


mutagenic oligo at the following URL:


http://www.bioinformatics.org/sms/rev_comp.html

