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Exercises 11/18/20 
Fungus – Exercise 11 

43. Differentiate the macroscopic and microscopic appearance of mold versus yeast. 
 
Familiarize with terms: 
What is the term for a fungus that is able to grow as yeast under certain conditions and mold 
under other conditions? 
 
 Dimorphic 
 
What is the term for multicellular filaments in mold? 
 
 Hyphae 
 
Name for hyphae separated by crosswalls? 
 
 Septate hyphae 
 
Name for hyphae not separated by crosswalls? 
 
 Aseptate (coenocytic) hyphae 
 
Name for hyphae that grow above the agar surface and produce asexual reproductive spores? 
 
 Aerial hyphae 
 
Name for hyphae that grow on or down into the agar surface to extract nutrients from the 
medium? 
 
 Vegetative hyphae 
 
Name the two types of asexual spores. 
 
 Sporangiospores: form at end of aerial hypha 
 Conidia: form on hyphae 
 

   
      Sporangiospores             Conidia 
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Macroscopic Features 
 
Mold 

• Fuzzy or hairy colonies 
• Colorful 
• Height of aerial hyphae 

o Cottony: very high aerial hyphae 
o Velvety: medium high aerial hyphae 
o Wooly: medium low aerial hyphae 
o Powdery: very low aerial hyphae  
 

Yeast 
• Appearance: Moist 
• Color: White and cream 
• Smells like bread 

 
Microscopic Features 

 
Mold 

• Septate or aseptate structure  
• Type of asexual sporulation (Sporangiospores or Conidia) 

 
Yeast 

• 5 to 10 times larger than bacteria 
• Round to oval in shape 
• Reproduce asexually by budding 

 
Yeast: (Candida albicans)     

    
 

Look for: Budding 
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Mold: 
 

     
   Rhizopus      Aspergillus 
 
 

 
 
    Penicillium 
 
 
 
 
 
 
 
 
 
 

Like Dandelion or 
Don King’s hair  

Brush or 
Broom shaped 
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44. Given a chart of the common mold sporulation patterns, identify an unknown mold 
based on its macroscopic characteristics and microscopic sporulation. 
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Viral Plaque Assay: Exercise 18 
 

What is an obligate intracellular parasite? 
 

A parasite that can only grow inside another living host cell (Viruses) 
 
What are bacteriophages (aka phages)? 
 

Viruses that infect bacteria. 
 
What is the word we use to describe viruses that burst open their host cell, killing the cell? 
 

Lytic 
 
Describe a plaque. 
 

A plaque is a clear area on a plate of bacterial growth that indicates where a virus has 
infected the bacteria and caused them to lyse.   

 
What does PFU stand for? 
 

“Plaque-forming unit”.  Each plaque on the Petri plate indicates the presence of a virus 
particle or PFU. 

 
Why do we make dilutions of the T-4 virus?   
 

We make dilutions in order to obtain countable plates so we can then calculate the titer of 
phage in the original substance.  We must make several dilutions because we don’t know 
which dilution will produce a countable plate.  A countable plate for T-4 plagues is 20 to 
200 plaques. 

 
Why is T-4 used in the lytic cycle and not in the lysogenic cycle? 
 
 Because T-4 can only work in the lytic cycle.  T-4 lyses the cells to release phage. 
 
 
 
 
 
 
 
 
 
 
 



  Exercise 11/18/20 

8 
 

See Appendix C in your lab book for instructions on how to calculate.  Calculate dilutions for the 
following problems (watch your decimal points!):  
 
Calculate plaques: 
Problem 1: 

• One ml of original sample is added to tube A, which has 9 ml of sterile water.   
 
 

• After mixing, 1 ml from tube A is put into tube B, which contains 9 ml of sterile 
water.   

 
 

• After mixing, 1 ml from tube B is added to the 9 ml of sterile water in tube C.   
 
  

What are the dilutions of the original water sample in tubes A, B & C? 
 
1.0 mil water sample 

 

 1.0 ml from A      1.0 ml from B 
 
 
 
 
 
          9.0 ml     9.0 ml      9.0 ml 
 

  
Tube A  
Tube B  
Tube C  
 
 
 
 
 
 
 
 
     Answers 
Tube A 1:10 
Tube B 1:100 
Tube C 1:1000 
 
 

A B C 



  Exercise 11/18/20 

9 
 

Problem 2: 
• One ml of original sample is added to tube A, which has 9 ml of sterile water.   

 
 

• After mixing, .1 ml from tube A is added to tube B, which has 9.9 ml of sterile water.  
 
 

• After mixing, .1 ml from tube B is added to tube C, which has 9.9 ml of sterile water.  
 
 

• After mixing, .7 ml from tube C is added to tube D, which has 9.3 ml of sterile water.   
 
 

• After mixing, .5 ml from tube D is added to tube E, which has 9.5 ml of sterile water.  
 
 

 
What are the dilutions of the original water sample in tubes A, B, C, D & E? 

 
 

1.0 mil water sample 
 

         
 
 
 
 
 

          9.0 ml            9.9 ml  9.9 ml  9.3 ml     9.5 ml 
 
Tube A  
Tube B  
Tube C  
Tube D  
Tube E  
 
 
 
 
 Answers 
Tube A 1:10 
Tube B 1:1000 
Tube C 1:100,000 
Tube D 7:10,000,000 
Tube E 7:200,000,000 

A 

0.1 ml 
from A 

B C 

0.1 ml 
from B 

0.7 ml 
from C 

0.5 ml 
from D 

D E 
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Calculate the PFU: 
Again, read Appendix C in your Lab Manual.  A countable T-4 plate, when T-4 virus infects E. 
coli, has 20 to 200 colonies, or plaques.  Calculate the titer of phage (recorded as PFU per ml) in 
the original sample for each of the following tables. 
 
PFU counted x Dilution of Plate = PFU per ml 
 
 Table 1 

Plate PFU 
Counted 

Dilution of 
Plate 

1 500 1:10 
2 52 1:100 
3 6 1:1,000 

 
 
Which Plate is countable: ____________  ____________ PFU per ml 
 
 
 
 
 
Answers: Use plate #2:  52 x 100 = 5,200 PFU per ml 
 
 
 
 
 
 
 
 Table 2 

Plate PFU 
Counted 

Dilution of 
Plate 

1 189 1:10 
2 17 1:1,000 
3 0 1:1,000,000 

 
 
Which Plate is countable: ____________  ____________ PFU per ml 
 
 
 
 
 
 
Answers: Use plate #1:  189 x 10 = 1,890 PFU per ml 
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Acquiring Bioluminescence by Transformation: Exercise 20 
 

45. Describe the genes located on the plasmid used in this exercise. 
What does GFP mean? 
 Green fluorescent protein (it shines under UV light; also codes for GFP) 
 
What is the name of the plasmid used in this exercise? 
 
 Plasmid GLO (pGLO) (GFP is put into pGLO through genetic engineering) 
 
What gene confers specific antibiotic resistance to bacteria by expressing the protein 
“penicillinase” (beta-lactamase)? 
 
 Ampicillin resistance gene (AMP) 
 
What is the gene that codes for the regulator (regulates transcription of GFP gene)? 
 
 Ara C 
 
How can the Ara C regulator be blocked? 
 
 By adding Arabinose to the media. 
 
What three genes are located on the pGLO plasmid? 
 
 Ampicillin resistance gene (AMP) 
 Green fluorescent protein (GFP) 
 Ara C 
 
 
 
 
 
46. Define “competent” and describe two methods used to make the E. coli competent? 
 
What are cells that are able to act as the recipient in transformation? 
 
 Competent cells 
 
Are most cells competent? 
 
 No 
 
 
 
 

AMP 

GFC 

Ara C pGLO 
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What are the two methods of making cells competent? 
 

• Shocking the bacterium with cold/hot temperatures 
• Exposing the bacterium to magnesium chloride (MgCl) or calcium chloride (CaCl) 

 
47. Determine if the E. coli on an agar has been transformed. 

 
 
Results of the exercise: 
  

Plate # Growth Glow 
Plate 1:  
pGLO on Luria agar + Ampicillin + L-
Arabinose (Transformed: produced 
penicillinase) 

Growth Glow 

Plate 2: 
pGLO on Luria agar + Ampicillin 

Growth None 

Plate 3: 
Control on Luria agar 

Growth None 

Plate 4: 
Control on Luria agar + Ampicillin 

No growth None 

 
48. Explain the purpose of the Luria broth, arabinose and ampicillin in this experiment. 
 
What is the purpose of the Luria broth in this experiment? 
 

The Luria broth is a media used for bacteria growth.  It contains nutrients for growth and 
gene expression.  E. coli will grow, replicate, and have protein synthesis (penicillinase & 
GFP). 
 

What is another name for gene expression? 
 
 Protein synthesis 
 
 

Plate 1 
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What is in the Luria broth? 
  
 Carbohydrates, amino acids, nucleotides, salt (NaCl) & vitamins 
 
Why is Arabinose use in this experiment? 
 

Arabinose blocks the regulate (Ara C) to allow translation and transcription of GFP. 
 
Why is Ampicillin used in this experiment? 
 

Ampicillin is an antibiotic used to stop growth.  As seen in Plate 3 (Control), E. coli is 
allowed to grow.  In Plate 4 (Control), Ampicillin is present and there is no growth. 

 
 
 
 
 
 
 
 


