Biology 111
Unit 2 review



This review must be signed in at my office (Wat 289) BEFORE NOON on Monday March 26th. Refer to the syllabus for information about course policies regarding tests and other written assignments.
· There is no time limit for taking the review except for the final due time. It was designed to be able to be completed in 2 hours and I suggest you use that time as a guideline. To dissuade procrastinators and all-nighters you MUST BEGIN the review before 10pm Sunday.  Remember to leave time to print and deliver because it isn’t ‘done’ until it is turned in.
· This is a closed-book, closed-note review. Once you have seen any question your review period has begun and you may not talk, listen, read or use other forms of communication to discuss this course.
· This page must be the first page of your answer packet. Fill out this page and attach it to the ones containing your answers. The top of each additional page in the packet should contain only your initials and the page number. 
· All answers must be typed and in complete sentences unless otherwise indicated. Any accompanying graphs or figures may be hand-drawn. 
· If a question lists a maximum number of words you must include your response’s word count (Microsoft Word/Tools/word count will calculate it for you)
· You may use a calculator for +,-,*,and / only. (no preprogramming) To receive full credit all calculations must be included. Calculations/equations may be hand written and do not need to be sentence form. The answer to the question that required the calculation should be in sentence form.
· Be sure to completely answer the question asked. Brevity is encouraged.

· There are   questions worth 100pt and 1 bonus question worth  2pt.
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In this unit we discussed a number of techniques that can be used to identify and confirm the gene responsible for a particular inherited trait. These techniques included Southern

Blot analysis, Northern Blot analysis, Pedigree Analysis, Immunocytochemistry, Electrophoresis, in situ hybridization and Transfection.
You are interested in studying ‘vernal procrastinosis’ a (hypothetical) genetically inherited trait where afflicted individuals find it impossible to complete work on warm and sunny spring days. You believe that the trait exhibits a recessive inheritance pattern.
1) Choose one of the techniques listed above. Explain what that technique is and how you could use it to support your hypothesis. (Make certain that your explanation states what results will support your hypothesis.) (5pt)
2) Choose a different technique from the list. Explain how that technique could be used to extend the research you began and increase your understanding of the genetic cause of vernal procrastinosis. (5pt)
3) The simplified definition of natural selection is ‘survival of the fittest’ yet vernal procrastinosis, a trait so severe that afflicted individuals become almost completely incapacitated, is found in populations throughout the world. Provide two reasons why this disorder may have been ‘allowed’ to stay in the gene pool. (4pt)  

You search the scientific literature and find that fruit flies (Drosophila melanogaster) afflicted with vernal procrastinosis have been identified. 

4) You are certain that working these flies, rather than people, will aid your efforts to determine the genetic defect. Explain why you think that it would be easier to identify the affected gene in flies. (3pt)  
5) Define and compare the terms gene, loci, and allele. (9pt)

True breeding wild type fruit flies have 
red eyes, 
short bristles 

do not exhibit vernal procrastinosis (VP)
True breeding homozygous recessive fruit flies have 
white eyes, 
short bristles

 exhibit vernal procrastinosis (VP)
Trihybrid fruit flies have 
red eyes, 
long bristles 

do not exhibit vernal procrastinosis

The following testcrosses were setup and the phenotypes of the offspring recorded

Testcross 1

 Male: true breeding white eyes, VP   crossed with
 Female: Dihybrid red eyes, no VP




Phenotype

# of offspring



white eyes, VP
263



red eyes, no VP
260



red eyes, VP

249



white eyes, noVP
242
Testcross 2

Male: true breeding short bristles, VP crossed with  Female:Dihybrid long bristles, no VP




Phenotype

# of offspring



short bristles, VP
368



long bristles, no VP
349



long bristles, VP
85



short bristles, noVP
79
6) Analyze the data from the crosses. Are any of the three traits linked to each other? In your response define linked and unlinked and explain the evidence that supports your conclusions. Remember that discussion of linked traits should include the distance between the two traits, while a discussion of unlined traits does not. (7pt)
+++
You remember your Bio111 class and a lab unit that used a single-celled algae. You become interested in studying a different form of procrastinosis exhibited by these algae. The disorder results in algae that don’t swim and is called ‘swimmous sluggishis’ (“SS”). 

7) What is the name of the organism you are studying? (include genus and species) (2pt)

8) Is the algae a prokaryote or a eukaryote? (1pt) 
You think that SS is caused by reduced alpha tubulin levels. For the purposes of this question, the transcription of the alpha tubulin gene is controlled, in part, by a protein called TF-KB. To test your hypothesis you want determine the effect of injecting TF-KB into cells. 
9) Explain why a reduction in alpha tubulin levels is a plausible (‘good’) hypothesis to explain the SS phenotype. (Be sure to define the characteristics of a good hypothesis and how your hypothesis satisfies those criteria) (8pt)

10) Gene transcription requires the action of many types of proteins. Provide the name of three types (specific protein names are not needed. Asking for the names of types or categories of proteins that function to allow or regulate transcription)  (3pt)
11) Consider the three types of proteins you named above. Explain what role each type of protein plays and whether that type is a good candidate or an unlikely candidate to be the cause of SS in the algae. (10pt)
12) In order to proceed with the experiment, you need to inject 2microliters of 0. 3micromolar TF-KB into each cell (your ‘working solution’). You have 10ml of a 1millimolar stock solution of TF-KB, 100ml of H20, balances, pipetmen, tips, tubes, and all of the other equipment in a standard laboratory. Describe how to make 8 ml of the TF-KB working solution. (3pt)
To test your hypothesis you deflagellate a large number of the ‘SS’ algae. One subset of the deflagellated cells are returned to normal media. The other subset are injected with TF-KB before returning them to normal media. Every 15minutes for one hour you view living cells from each test condition on wet mount slides using a binocular microscope that has two 10x oculars and a 40x objective, the condenser is 1/4inch below the stage. 

13) What is the total magnification provided by this microscope setup? (2pt)

14) Assume that reduction of alpha tubulin levels is the cause of SS. Predict the results of your experiment and explain the reasoning behind your prediction. (6pt)
  ++++
15) Sickle cell disorder is caused by a point mutation of the hemoglobin gene. Define the type of point mutation that is involved. (4pt)
 Although the point mutation occurs in the seventh codon of the gene, the mutations results in a change in the sixth amino acid of the hemoglobin protein. 

16) What is a codon? (2pt)
17) Briefly describe how proteins are made from an mRNA template. Conclude you response by explaining how a mutation in the seventh codon ends up changing the sixth amino acid in the protein. (150word max) (10pt)
The following questions refer to the VNTR analysis of 4 individuals, shown below.


[image: image1]
18) Which individual(s) are homozygous for this VNTR (1pt)
19) Which individual has the shortest DNA piece? (explain your response) (1pt)

20)  To get the results seen above, each individual’s DNA was tested in PCR using the same pair of primers yet no two people share the same banding pattern. What is a VNTR? In your response explain how performing the same technique, using the same primers can end up amplifying different bands in different people. (5pt)
Bonus: In the humans what is the minimum number of alleles of this VNTR? (explain your response) 2pt

21) Briefly describe the process of cellular DNA replication. Provide two ways that PCR is different from the cellular process. (150word max) (9pt)
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