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___________________________________
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INSTRUCTIONS:  

BIO 126 L EXAM II has 11 pages, and 39 questions.

There are a total of 200 points, accounting for 20% of your final grade.

Place your name at the top of each page and check that your exam is complete.

ANSWER ALL QUESTIONS.

Be brief and precise in your answers.  DO NOT RAMBLE!

You must show your calculations where asked.

Copying and all other forms of cheating will be met with appropriate disciplinary action.

In case you dispute the answer that is deemed correct, you must first submit to your TA your 

question and the reason that you think your answer is the best (not just right, but the best of the 

answer choices) along with references that support your viewpoint.  This must be done within 1 

week after the exams are returned.

YOU MUST HAND OVER YOUR COMPLETED EXAM TO 

ONE OF THE TAs WHEN LEAVING THE ROOM 

Printed Name (Last, First) 


__________________________________ 

Choose the BEST answer, circle the appropriate answer, fill in the blank, 

answer true or false, or write a brief answer as necessary.

1.
(4 points) Indicate the appropriate safe disposal containers for the following items in the lab.

Choose one (BEST) of the following: (A) test tube racks in the metal pans, (B) trash-cans 

lined with biohazard bags, (C) short plastic beakers lined with biohazard bags, 

(D) disinfectant jar, (E) regular trash-cans.

a.  Cover slip used for wet mount




__________

b.  Pipet tips used to plate conjugation mix



__________

c.  Soft agar tubes after you have poured the phage assay mix
__________

d.  Eppendorf (small plastic) tubes used for restriction digestion
__________

2.
(4 points) What should you do if you spilled bacteriophage on the lab floor?  

(Even if it was spilled after you were done with your experiment.  Do not say: inform 

TA or instructor.)  Answer in less than 20 words.

3.
(4 points) Name the physical property of immersion oil that makes it useful for light 

microscopy.  How does it do so?  Explain in less than 30 words.  

4.
(6 points) If you had only safranin available to stain the bacterial smear, would you be 

able to determine the cell shape and whether the organism is gram positive or gram 

negative?  Circle the correct answer for each.

 
a.  Cell shape


Yes / No 

b.  Gram stain


Yes / No 

5.
(2 points) True / False

You would pick a colony located on a streak line to 

isolate bacterial species from a plate streaked with a mixed population.
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__________________________________ 

6.
(4 points) What is the first thing you should do before taking an inoculum from a stock 

broth culture?  Circle the best answer.


a.  Nothing, just do the inoculation


b.  Warm the culture to 37 ºC.


c.  Mix the culture well (vortex, or tap the sides).


d.  Add a basic dye to stain the cells.

7.
(4 points) You would / would not expect Pseudomonas aeruginosa to grow in a medium 

containing yeast extract, peptone and buffered salts.  Circle the correct answer.

8.
(8 points) You have access to buffered minimal salts, glucose, sucrose, ethanol, peptone, 

yeast extract, and ammonium chloride.  Design a medium (using only the chemicals listed) 

that would allow you to isolate the following.

 
a.  Nitrogen-fixing organism that can metabolize sucrose.

 
b.  Nitrogen-fixing photosynthetic organism.

9.
(4 points) Organisms containing cytochrome c oxidase test negative / positive for 

oxidase test.  Addition of tetramethyl -p phenydiamine would turn the colony color

white / yellow / blue within 30 seconds to record the test as positive.  Circle the best answer.
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10.
(12 points) The following figure describes the various mutants / wild type strains of 

organism “R” that were used in a cross-feeding experiment.  Based on the following 

figure answer the questions given below.  You will lose points for incorrect answers.  

Wild type strain is not participating in this cross-feeding experiment.
Gene

          (

      (

     (

       (
Enzyme
         Ea

      Eb
       
     Ec

      Ed

       R1

A----------->  B
------------>  C
------------>  D
------------>  E

                
(precursor)







(end-product)

       R 2 
A----------->  B
-----X----->  C
------------>  D
----------->  E

       
       R 3
A-----X---->  B
------------>  C
------------>  D
----------->  E

       R 4 
A----------->  B
-----X----->  C
------------>  D
----X----->  E

a.  Name all the strains that R 4 can cross-feed (i.e. serve as a donor resulting in their being 

able to now produce the end-product) ________________ 

b.  Name all the strains that R 3 can be cross-fed by (i.e. allow R 3 to produce the 

end-product) ___________________ 

c.  A mutant that would accumulate the intermediate C has a mutation in _________________

d.  Which of the following accumulates in R 4 and therefore allows R 4 to cross-feed another mutant in the pathway?


A.  Gene (

B.  Enzyme Eb


C.  Intermediate B


D.  Intermediate D


E.  Gene (

F.  Enzyme Ed
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11.
(6 points) You have 2 strains of E. coli that can grow on minimal salts plus glucose medium.  

Strain A can ferment both glucose and lactose while strain B can ferment glucose but NOT 

lactose.  You are also told that wild type E. coli can ferment both glucose and lactose.  Based 

on this information, answer the following questions.  Circle all the correct answers.  

You must circle at least one answer for this question to be graded.
a.  Strain A is a prototroph.

b.  Strain A is a mutant.

c.  Strain B is a mutant.

d.  Strain A is an auxotroph.

e.  Strain B is an auxotroph.


f.  None of these is a correct answer.

12.
(6 points) You have two strains of Serratia marcescens.  Strain X gives rise to white 

(colorless) colonies at both the temperatures.  Strain Y gives rise to white (colorless) 

colonies at 37 (C and red colonies at 25 (C.  Wild type Serratia marcescens forms red 

colonies at 25 (C and white at 37 (C.  Based on these observations and what you have 

done in the BIO 126L labs, answer the following questions. 

a.  Strain X: is exhibiting a response to the environment / is a mutant defective in making the 

pigment at both the temperatures.  Circle the correct answer.

b.  Strain Y: is exhibiting a response to the environment / is a mutant defective in making the 

pigment at higher temperature.  Circle the correct answer.

13.
(4 points) Blood agar is used to observe the hemolytic activity of a variety of pathogens.  

Hemolysins that rupture the red blood cells completely result in alpha / beta / gamma 

hemolysis.  Circle the correct answer.

14.
(4 points) Which two components of the CNA blood agar make it selective?  Spell each 

of these completely and correctly.  No abbreviations.



______________________



______________________
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15.
(18 points) Use the following tests to answer the questions given below.

Catalase, Citrate utilization, KIA, Glucose fermentation, Lysine decarboxylase, 

Phenylalanine deaminase

a.  Name the test that is used to distinguish between E. coli and Providencia alcalifaciens?  


______________________________

b.  Imagine Phenyalanine deaminase medium contains phenol red as a pH indicator. 

(Phenol red is yellow below pH 6.6, colorless at 6.6-8.0, and magenta red above 8.0).  

What should be the color of the medium for a phenylalanine deaminase positive organism 

after 24 hours of incubation?


colorless / magenta-red / yellow
Circle the correct answer

c.  At the end of 24 hours of incubation, the test tube in which this organism was growing 

was turbid and yellow.  You correctly recorded this result as negative.  Which test is this referring to?


______________________________ 

d.  At the end of 24 hours of incubation, the test tube in which this organism was growing 

was turbid and purple.  You correctly recorded this result as positive.  Which test is this 

referring to?


______________________________ 


e.  At the end of 24 hours of incubation, there was no growth, color of the medium had 

not changed and you correctly recorded the results as negative.  Which test is this referring 

to?


______________________________

f.  At the end of 24 hours of incubation, there was no growth, color of the medium had 

changed to blue.  You still correctly recorded the results as negative.  Which test is this 

referring to, and what was the pH of this medium when it was blue?


Test:
______________________________


pH:
acidic / neutral / alkaline / can't be determined.  Circle the correct answer.
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16.
(3 points) You have used several organisms in BIO 126L and identified a lot of these 

based on various biochemical tests.  Name one biochemical test (amongst those used in 

BIO 126L) that would allow you to distinguish between organisms that are enriched 

using ethanol as carbon source compared with those using glucose as a carbon source 

(other components of the medium are the same).


________________________

17.
(4 points) Pseudomonas fluorescens when inoculated into glucose fermentation broth 

produced a deep magenta color.  

 
a.  Based on this information, which component of the medium (glucose, peptone, 

beef extract, phenol red or NaCl) did it use as its carbon source to give the magenta color?

 

___________________________


b.  Magenta color implies the pH of the medium is acidic / alkaline / neutral.  Circle the 

correct answer.

18.
(9 points) What would be the appearance of the "butt" in KIA medium (prepared 

without any phenol red in it) for the following organisms after appropriate incubation?  

Circle the correct answer for each.

 
a.  Non-lactose fermenting (non H2S producing) enteric:
 black /color-less / red / yellow 

 
b.  Non-lactose fermenting H2S producing enteric:

 black /color-less / red / yellow 

 
c.  Lactose-fermenting H2S producing enteric: 

black /color-less / red / yellow 

19.
(4 points) Which component and which characteristic(s) of the gelatin liquefaction 

medium allow us to inoculate the medium with a regular inoculating loop [(without 

affecting the results) instead of having to use a straight wire]?  

Printed Name (Last, First) 


__________________________________ 

20.
(6 points) You isolated an organism that produces dark red colonies on MacConkey's 

agar and grows on Simmon's citrate medium.  Based on this information mention three 

carbon sources this organism can use.


_______________, 
_______________,
_______________,

21.
(4 points) Name the test (used to identify the unknowns in the lab) that allowed you to 

determine whether the organism has a flagellum or not.  What indicated the positive result?  Answer in less than 30 words.  Be specific.

22.
(6 points) Mention 3 specific conditions that are necessary to grow the organism in, to 

isolate the enzyme arginine decarboxylase.



_______________, 
_______________,
_______________,

23.
(4 points) E. coli tests positive for the presence of the enzyme complex "tryptophanase".  

What would be the result of having glucose in the tryptone broth that was used for testing 

for the presence of tryptophanase and why?  Answer in less than 30 words.

24.
(3 points) Nutrient agar plates are prepared with 1.5% agar.  Motility medium is most 

likely to have 0 / 0.7 / 1.5 / 5 % agar.  Circle the correct answer.

25.
(6 points) You find the plate you prepared for plaque assay is clear (translucent, no lawn 

of growth) after 24 hours of incubation at the appropriate temperature.  Which of the 

following condition(s) are a possible explanation for this observation?  Circle all that 

apply.  You must circle at least one answer for this question to be graded.

a.  Forgot to add host cells.


b.  Forgot to add phage particles.


c.  Forgot to add soft agar.


d.  Used too many phage particles.


e.  Used an incompatible host.


f.  Used a lysogen instead of phage stock.
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26.
(6 points) Give 2 reasons why a bacterial colony may grow in the middle of a plaque.

27.
(4 points) If you serially diluted a phage stock 1:10 fold five times (using five dilution 

tubes), what will the final dilution be in the fifth dilution tube?  Show your work.



___________

28.
(5 points) A stock of bacteriophage lambda has 2 X 10 7 phage particles in one milliliter.  

You took 10 µl of the stock and added it to 990 µl of diluent.  What is the titer for the

 diluted sample?  Show your calculations. 

29.
(5 points) How many plaques would you expect to have on the plate if the stock solution is 

at a concentration of 1 x 10 6 PFU/ml and you used 100 µl from a 10 -3 dilution and mixed 

it with 200 µl of E. coli and 3 ml of soft agar?  Show your calculations.

30.
(6 points) In gel electrophoresis the DNA samples are loaded nearest the negative / positive 

electrode and these move towards the negative / positive electrode when an electric field is 

applied.  Circle the correct answer.

31.
(2 points) True / False

Wild type lambda DNA obtained from two different 

manufacturers when digested with Eco RI (a type II restriction endonuclease) will give rise

 to DNA fragments of the same sizes.

Printed Name (Last, First) 


__________________________________ 

32.
(4 points) After conjugation with an Hfr, the transconjugant (recombinant) will be 


F - / F + / F ' / Hfr
Circle the correct answer.

33.
(4 points) If you wanted to transfer chromosomal genes into a recipient cell, you will use 


an F - / F + / F ' / Hfr as a donor strain.  Circle the correct answer.

34.
(12 points) Given below is the genotype of two strains of E. coli.  Use this information to 

answer the questions given below.  [leu + indicates the organism can synthesize its own 

leucine, whereas leu - indicates it cannot.]



Strain A:
F - 
leu - , ser - , arg - , streptomycin resistant



Strain B:
Hfr
leu + , ser + , arg + , streptomycin sensitive

a.  You want to isolate ser + recombinants using these two strains.  Mention all amino 

acids, antibiotics that you will need to add to the minimal agar plates to select for these recombinants.

b.  You isolated a colony growing on minimal agar containing streptomycin and leucine.  Mention the genotype (significant and relevant - without which the organism could not 

have grown on this medium) of this recombinant colony.

35.
(4 points) An individual with the blood type B has naturally occurring antibodies against 

blood type ___________.  Circle all correct answers.  You must circle at least one 

answer for the question to be graded.

a.  A


b.  B


c.  AB


d.  O
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36.
(3 points) Human red blood cells are antigenic only in other individuals of 

different / the same blood type.  Circle the correct answer.

37.
(3 points) To distinguish between two different isolates of Shigella dysenteriae you 

had access to carbohydrate fermentation medium and to antisera against different 

Shigella strains.  Which of these two tests would you use preferentially and why?  

Explain in less than 20 words.

38.
(3 points) A fifty-fold dilution of an antiserum resulted in a positive agglutination with 

50 µl of cells.  When the same antiserum at a 100-fold dilution was used no agglutination 

was observed.  Based on this information what is the titer of the antiserum?


Titer:
__________________ 

Bonus:

39.
(4 points) Give the complete scientific name (both genus and species, spelled correctly) of 

an organism you used in BIO 126L that is catalase-positive, oxidase-negative and will 

grow both on blood agar and on minimal salts with NH4Cl and glucose.
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