1a. 
Step A 
The purpose of the procedural step is that it allows the phage to gain access to the pan-genome of the infected bacteria and generates novel genetic strain variants, which can increase the chances of survival for both the phage and its host in changing environments.
Genomic DNA 
Step B 
 The purpose of restriction digests is to provide the complementary DNA which allows proper matching between insert and vector during ligation
By use of the results  curves are contracted and determine the precise DNA Fragment sizes generated by the different restriction enzymes. 
1b. 
While the female fly population analysed is phenotypically wildtype, your sequencing analysis identified the presence of a mutant allele (in addition to identification of a wildtype allele). Use the cDNA sequences provided below to analyze the mutant allele identified.
MUT allele analysis:
You find one location (position) in the nucleotide sequence with a change compared to that of the database sequence: Where and how is the change observed different from that of the database (nucleotide change(s) (e.g. GT -> AC, A -> T, etc.), addition (e.g. 4 nucleotide addition), or deletion (e.g. 10 nucleotide deletion)?
The altered cDNA nucleotide position in the mutant sequence (1pt):  
GT -> AC

The specific change observed at this nucleotide position (2pt): 
Nucleotide addition 

Does this DNA mutation found alter the protein sequence? Yes or No? (1pt):  YES

How does the encoded protein sequence from your MUT analysis compare to that of database? (Hint: The normal wildtype White protein from the database sequence is 687 amino acids in length) (2pt)
The length of the wildtype white protein length is almost similar and sequential to that of the data base provided.
c.Is it possible that this mutation could disrupt the function of the White protein produced from this mutant allele? Yes or No? (1pt):  yes



d.Design an experiment to determine if this mutant allele identified disrupts the function of the encoded White protein. You have heterozygous female flies X+Xwnm (where “nm” stands for the new white gene mutation you have identified), wildtype X+Y male flies, and white eye XwY male flies available to you.
	X+Y
	XwY

	X+ Y
	Xw X+

	XwY
	X+ Y



What cross will you set up to test the functionality of this newly identified allele? (1pt): 
A dihybrid cross
Briefly explain the rationale for this experimental design. (2pt)
The rationale for this experiment design is to determine the mutated gene.
e. Do you hypothesize the mutation identified results in a loss of function allele? Yes or No? Briefly explain your rationale. (2pt) yes
Since there is addition of nucleotide to the DNA.

f. What result, from your experimental design (d.) would support your hypothesis (e.)? Please be specific  for the expected result for male and female offspring phenotypes. (2pt)
Two white male flies and a wild type male fly and then a mutated of both wildtype and a white male.

2. We introduced you to several experimental controls in the molecular module procedural steps utilized to sequence the yellow gene from mutant and wildtype flies. One example was the use of the wildtype control fly sample. Select one of the other experimental controls utilized (other than the use of wildtype flies) to discuss in detail here:
a. Specific experimental procedure/step involved (1pt):  Transformation. 

b. Control used and how it is different from the experimental sample(s) (1pt):
The fruit fly has red eyes different from the one used in the experiment.
c. Expected result for this control and technique used to visualize this result (2pt):

The use of mental rehearsal technique. 



d. Describe the purpose of this control. If the result of the control is as expected, what does it tell you about your experimental sample(s)? (2pt)

To introduce a foreign plasmid.


e. Provide an example of an experimental sample result that could be misinterpreted without use of this control and why. What error/problem would this misinterpretation cause for a later step in the analysis? (2pt)            

Few or no transformants 






3. Here are expected results given the number of offspring analyzed from a genetic cross:
· Mutant phenotype: 50 offspring
· Wildtype phenotype: 0 offspring

Is Chi Square Analysis appropriate in this case to determine if the mutant allele you are studying follows the predicted Mendelian frequencies? Yes or No and provide rationale why? (2pt)
A Chi-squire test calculated will be close to the observed phenotype.
4. Would any of the following errors likely explain the presence of an unexpected PCR product? Yes or No
and why for each? (6pt)
a) You forgot to add ethidium bromide to the gel
YES
You will need to soak the gel and then rinse it in water before you can image the gel.
b) You didn’t add gDNA template to the PCR tube 
YES
To get good PCR yields 
c) You added two primer sets to the master mix instead of one
YES 
Because they frank the target region

5. Which Labster simulation (Mendelian Inheritance or Polymerase Chain Reaction) do you feel was most helpful to your understanding of our projects in the lab this semester and why? For a reminder of the content and skills covered in each, you can visit the Simulation page summary for each in the Week 1 and 6 Canvas modules. (2pt)
Polymerase Chain Reaction 
Polymerase Chain Reaction involves sequential steps and is more accurate
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