BIOL337 Module 3 Worksheet Part 1 (30 pts.)	 Name: 

Watch the video https://youtu.be/OSKwuOccAak
Important: Write all responses in complete sentences. The final worksheet should not exceed four total pages single-spaced (including the appendix of sequences), 1-inch margins, 12pt text size.

Section 1 Bioinformatics
Part 1: Find TASR238 (10 pts)
1. In your own words, what information from the ‘Summary’ pane is relevant to our experiment?
The TAS2R38 gene is responsible for encoding a G-protein-coupled receptor (transmembrane protein).This receptor is responsible for tasting glucosinolates. These are bitter tasting compounds found in the plants of Brassica species. The gene has numerous alleles; however, two allelic forms, taster and non-taster are common. The taster and non-taster alleles differ at 3 nucleotide positions; thus resulting in amino acid changes in the protein A49P, A262V and V2961, with the amino acid PAV being the identification of the taster variant and AVI identifying the non-taster variant. As such tasters may be homozygous dominant (PAV/PAV) or heterozygous 
(PAV/AVI) while non-tasters must be homozygous recessive (AVI/AVI).

2. On what chromosome is TAS2R38 located? 
The gene TAS2R38 is located on the chromosome 7q34.


3. Based on the diagram in the ‘Genomic context’ pane, what genes are located near TAS2R38?
Olfactory receptor family 9 subfamily A member 4 (OR9A4).
C-type lectin domain containing 5A (CLEC5A).
Maltase-glucoamylase (MGAM).
[bookmark: _GoBack]Maltase-glucoamylase 2 (MGAM2).


4. Click on the nearby genes; what are their functions (briefly)?
Olfactory receptor family 9 subfamily A member 4 (OR9A4): Codes for the olfactory receptors (G-protein-coupled receptor (GPCR)). These receptors interact with odor molecules in the nose and in the process release a signal which is transmitted through the olfactory nerve to the brain to be interpreted as a particular smell.

C-type lectin domain containing 5A (CLEC5A): The gene encodes the C-type lectin/C-type lectin-like domain responsible for cell to cell signaling, cell adhesion, glycoprotein turnover and some roles in immune response and inflammation.

Maltase-glucoamylase (MGAM): The gene encodes the enzyme maltase-glucoamylase which plays a significant role in the final digestion of starch.

Maltase-glucoamylase 2 (MGAM2): The gene encodes for maltase-glycoamylase 2 also responsible for starch digestion in the final steps.


5. Do any of the nearby genes share a similar function to TASR238? If so, should we expect nearby genes to have similar functions?
One similar thing about the genes close to TASR238 is that they are all involved in either sensory functions or enzymatic functions all related to the digestive system.
Therefore, we should expect that the nearby genes have similar functions i.e. functions related to some aspect of the subject gene (TASR238).


Part 2: Determine Amplicon Size (1 pt)
6. What is the expected PCR amplicon size resulting from these primers?
The product length is 321bp

Part 3: Find PAV and AVI Alleles (4 pts)
7. Have you found records for the human TAS2R38 gene? What are the synonyms for TAS2R38 that you see?
PTC
T2R38
T2R61
THIOT

8. Do any sequences listed have less than 100% similarity to the queried sequence? If so, what does this mean? Is there something wrong with our search parameters?
Yes some of the listed sequences have less than 100% similarity.
There is nothing wrong with the search parameters. The dissimilar sequences show some degree of evolution in the gene in different species.

Part 4: Explore TAS2R38 Gene Sequences (10 pts)
Compare the Human taster sequence with the human non-taster sequence, and the
predicted amplicons.
9. What is indicated by the initial stretch of highlighted sequence? Where does the amplicon align with the sequences of the two alleles?
The initial stretch of highlighted sequences is the gene mismatches where only one sequence begins or ends before another. There are 631 base pairs of alignment left of the sequences of the two alleles.




10. List the nucleotide position(s) and nucleotide differences (called single nucleotide polymorphisms [SNPs]) between the two amplicon sequences.
The single nucleotide polymorphism is at the 223 base pair where the amplicon sequences of PAV and AVI vary with bases Cytosine (c) and guanine (G) respectively.




Compare the Human PTC taster sequence with the human PTC non-taster sequence and the other primates in the database (chimpanzee, bonobo, and gorilla).
11. What is the ancestral (original) state of this gene at the variable nucleotide position(s) that differentiate the human alleles?
The original state at the variable nucleotide positions which act as distinguishing            factors of the human alleles are the following base pairs:
Base pair 101; where G is the original base
Base pair 155; where T is the original base
Base pair 223; where C is the original base
Base pair 365; where T is the original base


12. Are non-human primates tasters or non-tasters, and what does this suggest about the functional evolutionary history of bitter taste receptors?
Non-human primates are non-tasters. This shows the possibility that evolution of man from ape as postulated by Charles Darwin has contributed to the emergence of humans who can taste different types of bitterness.


****Append your text document with the sequences you collected along the way**** (5 pts)
