Phylogeny of COIl exercise — Part 2

Mutations are changes in the genetic information of a cell - meaning changes
in the DNA sequence. Usually occurred during DNA replication (either in

mitosis or meiosis).

Types:
Point mutations: changes in one nucleotide base pair.

Substitution

- Substitutions: replaces one base-pair with another s CTGGAG

- Insertions: insertion of a base-pair
- Deletions: deletion of a base-pair

Frameshift mutations: When an insertion or deletion
causes a change in the reading frame of the gene.

Silent mutations: a substitution mutation that has no
effect on the amino acid produced by a codon because
of redundancy in the genetic code

Missense mutations: a substitution mutation that
results in the gene coding for another amino acid.

Nonsense mutations: a substitution mutation that
results in a switch from a codon for the original amino
acid to a stop codon. The resulting protein would

not be complete.

You can also have insertions or duplications of
multiple base pairs. If you insert a multiple of 3 base
pairs you will keep the same reading frame.
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Hypothetical cub exercise:
Note: this exercise is an overly simplified scenario (not realistic).

You are a zookeeper. One of your lions just gave birth to 6 cubs.

Two of the cubs seemed normal.
One cub is a bit lethargic (tired).
One cub is very lethargic (very tired).
Two cubs are deceased (dead).

You decide to sequence the genomes of the cubs and the lion mom and the
lion father to see if you can figure out what happened. You swab the saliva of
the lions, label the tubes, and send the samples for sequence. A few weeks
later you receive the results.

You look at the sequences and you can tell that the COI gene does not appear
the same across all sequences.

Unfortunately, some of the labels of the samples were mixed up and you are
only confident in which sequences belong to the lion mother and father. You
can’t tell which sequence comes from which cub.

You decide to discard the lion father sequence and only focus on the mom and
the cubs to figure out what went wrong.

1) Why did you decide to discard the lion father sequence from further
analysis?

You need to figure out:
2) What types of mutations are present in the sequences.
3) Which sequence likely came from which cub.



You can do several things to achieve this:

- Use MEGA open the nucleotide fasta file of the sequences (Lions COl.fasta)
and look if you can identify any changes to the genetic code between the
mom and the cubs. You can look at the sequence with and without

alignment.

- You can translate the sequences in MEGA to the appropriate protein to help
you distinguish between different kinds of mutations. You need use the
mitochondrial vertebrate genetic code. Do all mutations in the nucleotide

sequence have an effect on the amino acid sequence.

There are two differences in
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mitochondrial genetic code. -
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The endosymbiotic origin of mitochondria would explain why these organelles
have their own genome with a genetic code different from nuclear DNA.

4) Do any of the mutations have an affect on the 3D structure of the
protein?

a.
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. You can not have gaps

To do this you need to export the amino acid fasta file or
copy/paste the amino acid sequences

SwissModel cannot have * in the sequence

A * in the sequence means there is a STOP codon

. This means you have to remove all amino acids after the first *

STOP codon

in the sequence for SwissModel.
These need to be deleted (but everything after can stay)
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