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This is the Lac operon.
1. An operon is 

a. A set of regulatory sequences found only in eukaryotes

b. A set of genes and regulatory sequences all involved with similar activities
c. Sequences designed to utilize ATP

d. Both A and B
Answer: b.   
2.  Based on the pictures above,  the Lac operon is organized for

a. Positive feedback regulation

b. Negative feedback regulation

c. Deregulation

d. None of these

Answer: b.  Lactose removes the repressor from the operator.  As the amount of lactose increases, fewer repressors can bind, thereby increasing transcription of the genes, which code for enzyme that digest lactose (which reduces the amount of lactose, which then puts the repressor back in place, and so on- negative feedback, a.k.a. homeostasis, right?)
3. In the lac operon, the sugar lactose binds to a(n) 
a. Transcription factor

b. Transcriptional repressor
c. Operator

d. Ribosome

Answer: b. lactose binds to the object (protein) that binds to the operator.  This object in this case stops RNA polymerase from binding.
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4. The figure above labeled “pDJV” is a plasmid.  A plasmid is made of
a. DNA

b. RNA

c. Protein
Answer: A.  Hopefully everyone knows this one.  There will be some easy questions on the exam, but there will be hard ones too. Please study.
5. The line at the top of the pDJV  indicated by “EcoRI” represents
a. a protein

b. a nucleic acid sequence cut by a protein
c. a restriction enzyme

d. none of these
answer: b, a nucleic acid sequence cut by a protein- it’s on the plasmid, so it must be DNA, and it’s a sequence that (can be) cut by a restriction enzyme, particularly the one called EcoRI.  It is NOT the restriction enzyme itself.
6. The plasmid pDJV and the linear piece of DNA containing the gene “GFP” are both digested with the restriction enzyme Pst I.  The pieces are then mixed, briefly heated, and incubated with DNA ligase.  How many possible products can be formed?
a. One

b. Two

c. Three

d. Many

 Answer: d.  As Kerry pointed out, the “many” would be significantly reduced if the sites were not palindromic.  

7. When the insert is correctly placed into the plasmid and re-ligated, bacteria which took up the plasmid would be

a. Resistant to ampicillin

b. Resistant to penicillin—TETRACYCLENE (this was a typo)
c. Glowing green when illuminated with blue light

d. Both a and b

e. Both b and c

Answer: e.  the ampicillin gene should be knocked out by the insertion of GFP in the middle of it.  GFP codes for a Green Fluorescent Protein, making the bacteria green when it’s expressed
Consider the sequence below:

5’-AGTTAGAGGACCATCGCTAGTTAG-3’

3’-TCAATCTCCCTGGTAGCGATGAATC-5’

8.   We might do PCR on this sequence if

a. We want to know the order of the DNA bases in the sequence

b. We want to change the sequence by adding a point mutation

c. We want to make more copies of the sequence

d. We want to make the sequence longer

Answer:  c.  PCR amplifies DNA, so small samples can be turned into larger ones.  Another easy question…
9.  In order to perform PCR on this sequence, which of the following is NOT needed?

a. Thermal cycler

b. Taq polymerase

c. Primers

d. dNTPs

e. ddNTPs

Answer: e.  ddNTPs are for Sanger sequencing.
10. The following primers are added to a mixture containing the above mixture:   5’-TTAGA-3’  and 5’-GCGAT-3’ (note: primers would ordinarily not be this short).  What is the size of the PCR product?_________________16bp—the sequence starts from the binding site of the first primer, and starts on the bottom from the other primer in the opposite direction.
11. 34 cycles of PCR are run on a single molecule of the sequence above.  How much product is created?____________________234
12.  Match the following names with temperatures with purposes:

Name of step
temperature
purpose

a. Melting

i.  55C

1.  Allows Taq Polymerase to copy template
b. Annealing
ii. 72C

2.  Allows two sides of DNA ladder to separate

c. Extension
iii. 94C

3.  Allows primers to bind to template DNA strand

Should be a,iii,2; then b,i,3; then c,ii,1
13.  In what order do these steps occur?___________a, then b, then c._______________________

14. The DNA polymerase used in PCR is from the bacterium T. aquaticus.  E. coli is a far more common bacterium, yet its DNA polymerase is not used.  What is special about the polymerase in T. aquaticus that makes it essential to PCR?

It’s heat- tolerant, so it won’t be destroyed by the temperature of the melt phase.
15. Imagine the sequence on the previous page were to be sequenced by Sanger sequencing.  What ingredients (from problem 8) would not be necessary?

a. Thermal cycler

b. DNA polymerase

c. Primers

d. dNTPs

e. ddNTPs

We wouldn’t need repeated changes in temperature, so a isn’t needed.
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16. The bands in lanes 2-9 probably contain

a. DNA

b. RNA

c. Protein

d. Phospholipids
Answer: a.  DNA isn’t the only thing that can be electrophoresed, but it’s the only thing we did electrophoresis on.
17. The longest sequences can be found in lane_________not including some of the bands in the ladder, it would be lane 9.
18. What substance allows the bands to be seen, and how does it work?

You can look this one up.
19. Why are the bands in the lanes on the right brighter than the bands on the left?
 And you can think about this one.  Hint: each lane has about the same NUMBER of DNA fragments.
20.  Explain the purpose of lanes 1 and 10.
This is our ladder.
21.  Bar is a dominant mutation found on the X chromosome of Drosophila which causes oblong (bar-shaped) eyes.  Another gene, scalloped, is also found on the X chromosome, and causes wings to have cutaways like a maple leaf.  Pure-breeding Bar –eyed males are crossed with pure-breeding scalloped –winged females.  What are the genotypes and phenotypes of the F1 generation males and females?
F1 males: s, +/Y  (scalloped wings)        

Females:  s,+/+,B (Bar-eyed females, because Bar is dominant)
22. The F1 generation males and females are then crossed, and 100 male offspring are counted.   The results are as follows:
a. Bar eyes: 38

b. Scalloped wings: 33

c. Bar eyes AND scalloped wings:  19

d. Completely wildtype:  10

What is the map distance between the two genes?

29/100= .29= 29 map units.  Bonus question: are the genes linked?  Use chi-square to evaluate the hypothesis that they are (or the null hypothesis that they are not).  Answer below.
23.  To see who gets the ball first in games of one-on-one basketball, your friend has a coin which he flips before every game.   Thinking “tails never fails”, you call tails every time.  After watching tails fail several times, you decide to keep track.  Ten games in a row, the coin shows heads, and you become suspicious.  “You’re just unlucky,” your friend claims.  You perform a chi-square to test this.
a. State the null hypothesis of your test.  Ho= My unfavorable coin flip results are just my bad luck.
b. Use the equation to calculate χ2:  χ2= (O-E)2/E  = (0-5)2/5=25/5=5
c. Determine degrees of freedom Two results, heads or tails, so( # of categories-1)= 2-1 = 1
d. Are your results significant? 5 is greater than the value at the .05 level of our distribution table (see appendix pg. 21).  The results are significant
e. Do you accept or reject your hypothesis?  What does this mean? I reject the Ho.  That means my unlucky results probably aren’t just luck.  You look on the other side of the coin and realize it’s  2-headed.  Aren’t you glad you did all that calculation?
22 bonus question:
Ho = The genes are not linked, and the disparity in sample size one to another is due purely to coincidence. 
Χ2= Σ(O-E)2/E = [(38-25)2 + (33-25)2 + (19-25)2 + (10-25)2 ]/25 = (169+64+36+225)/25 = 19.76

df= (4 possible categories-1​​)= 3
Critical value at p=.05:  7.82

Χ2=19.76 >7.82 therefore reject Ho
 Chi-square table on next page…
	Degrees of 

Freedom 

(df) 
	
Probability (p)

	 
	0.95
	0.90 
	0.80
	0.70
	0.50 
	0.30
	0.20
	0.10 
	0.05
	0.01
	0.001 

	1
	0.004
	0.02
	0.06
	0.15 
	0.46
	1.07
	1.64 
	2.71
	3.84
	6.64 
	10.83

	2
	0.10
	0.21
	0.45
	0.71 
	1.39
	2.41
	3.22 
	4.60
	5.99
	9.21 
	13.82

	3
	0.35
	0.58
	1.01
	1.42 
	2.37
	3.66
	4.64 
	6.25
	7.82
	11.34 
	16.27

	4
	0.71
	1.06
	1.65
	2.20 
	3.36
	4.88
	5.99 
	7.78
	9.49
	13.28 
	18.47

	5
	1.14
	1.61
	2.34
	3.00 
	4.35
	6.06
	7.29 
	9.24
	11.07
	15.09 
	20.52

	6
	1.63
	2.20
	3.07
	3.83 
	5.35
	7.23
	8.56 
	10.64
	12.59
	16.81 
	22.46

	7
	2.17
	2.83
	3.82
	4.67 
	6.35
	8.38
	9.80 
	12.02
	14.07
	18.48 
	24.32

	8
	2.73
	3.49
	4.59
	5.53 
	7.34
	9.52
	11.03 
	13.36
	15.51
	20.09 
	26.12

	9
	3.32
	4.17
	5.38
	6.39 
	8.34
	10.66
	12.24 
	14.68
	16.92
	21.67 
	27.88

	10
	3.94
	4.86
	6.18
	7.27 
	9.34
	11.78
	13.44 
	15.99
	18.31
	23.21 
	29.59

	 
	Nonsignificant 
	Significant


Thank you for enjoying your pre-practical practice pages answer key.  Please note- this is NOT a comprehensive test of what will be included in the practical, nor is it intended to be of a comparable level of difficulty.  Please refer to the study guide for what you should study, and then study those things, thoroughly.  
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