Lab #7 Bacteria
Concepts of Biology:  Manual of Laboratories and Review Activities
Second edition; Author:  Christopher J. Harendza, Ph.D.; Department of Biology; Montgomery County Community College; Modified by Amy Vallette.
Part One – Investigating Archaebacteria  
(Adapted from from hhmi/Biointeractive; www.biointeractive.org)
Watch the following video: How Giant Worms Survive Hydrothermal Vents
1. What surprised the researchers on Alvin when they arrived at the hydrothermal vents? D. an abundance of life.
a. hot water temperature	            b. volcanic activity	c. low light levels	d. an abundance of life.

2.  Describe the appearance and features of the giant tube worm, Riftia pachyptila
Mature Riftia pachyptila are long worms that can be up to 5 or 6 feet tall. They live inside a tube that is attached to the substrate. The worm can fully retract into the tube for protection, but generally its fleshy, blood-filled, bright red plume is exposed outside the tube. 


3. What Domain would the tube worm be in?  _____Invertebrate (phylum Annelida)________________________
4. How does the tube worm get the energy it needs if it doesn’t have a mouth, anus, and it isn’t a plant?
Just like plants use photosynthesis to produce food using sunlight, these bacteria are getting their food through chemical reactions that use hydrogen sulfide to produce energy. Therefore, they don't need a mouth or anus thus they get fed by their bacterial partners, which produce enough food to keep them.


5. The organism that is found in the giant tube worm is a trophosome that is found in the eubacteria domain.  The process that this organism carries out inside the tube worm is called chemosynthesis.

6. Compare and contrast the processes of photosynthesis and chemosynthesis in the table below.

	
	Photosynthesis
	Chemosynthesis

	Kind of organisms that can covert energy using this process
	Plants, algae, cyanobacteria 
	Bacteria, Archaea

	Source of energy
	Light

	Hydrogen sulfide

	Source of carbon
	Carbon dioxide

	Carbon dioxide

	Products of the process
	Oxygen
Carbohydrates.

	Glucose, water and ___sulfur____________ (as seen in the trophosome)




7. Is the relationship between Riftia pachyptila and the chemosynthetic bacteria an example of symbiosis?  Explain.
Yes, the relationship between Riftia pachyptila and chemosynthetic bacteria is symbiotic. Riftia pachyptila have no digestive system; instead, they have an organ known as a trophosome. A trophosome is an internal organ found in some tube worms; it is home to bacteria that assist the tube worm in acquiring nutrients. The trophosome of Riftia pachyptila contains numerous sulfur crystals.  The trophosome of Riftia pachyptila contains sulfur-metabolizing bacteria; these bacteria produce energy-rich organic molecules that the worms can use for their metabolism and growth.





Part Two:  Observing a bacteria plate (adapted from Libratext Libraries)
Go to:  Bacterial Colony Morphology  
There are 9 different colonies growing on the plate.  

1. Define colony:
Colony is a visible mass of microorganisms all originating from a single mothercell.

2. Pick three (out of the nine possible) and describe the morphology of the colony.  This includes the color, size, colony margin, transparent/opaque, etc.  Identify the number of the colony you are describing.

A) Colony #___1____:  
Color: yellow
Size: large
Colony margin: irregular
Opaque


B) Colony #____4___:
Color: white
Size: large
Colony margin: entire
Opaque 


C) Colony #___9____:  
Color: yellow
Size: small
Colony margin: entire
Opaque



3. Compare the growth rates of the three that you have described in the preceding question.  Assuming the cells in each colony are of equal size, which likely has the shortest cell cycle?

Colony number 9.
Part Three:  Microscopic observation of Bacteria

Understanding bacteria size – Go to Cell Size and Scale
Slide the bar underneath the picture to understand relative size of organisms.  

1. Put the following in order from largest (1) to smallest (12)

____7_______Bacterium; 	__8_________lysosome; 	 ___10_______ribosome, 	____12_____ water, 
____5_______red blood cell;	 ____4_______human egg cell;  _____11____ glucose, 		 _____3____amoeba; ____2_______grain of salt; 	_______6____mitochondria, 	____9_____ HIV virus		______1___ rice grain

OBSERVATION: Watch the 2 min. video showing both E. coli and S. aureus under the microscope.  https://www.youtube.com/watch?v=5eL4CrjXKHM
Bacteria come in three basic shapes – coccus (sphere); bacillus (rod) and spirillum (spiral).  They can also be found in singles, doubles (di); clusters (staph) or chains (strept).  Therefore, you could describe the morphology as streptococcus or staphylobacillus) for example.
2. Describe the morphology for each of the following: 
E. coli: Staphyllobacillus
S. aureus: Staphylococcus
3. If we had been in class, I would have asked you to get your slide in focus at 1000x.  This is the oil immersion lens.  What would we have needed to do differently to use this lens?

Use an oil immersion. This is achieved by immersing both the objective lens and the specimen in a transparent oil of high refractive index, thereby increasing the numerical aperture of the objective lens.

4. Why we would need to go to 1000x instead of staying with 400x as we did for all our other cells?
To get the most finer details of a given specimen.
Part Four:  Experimental – The effect of Antibacterial soaps during handwashing  (adapted from www.dyanmicscience.com)
Previously a student conducted the experiment to see if antibacterial hand soaps really worked.  He hypothesized antibacterial soaps would kill more bacteria present on hands than non-bacterial soap.
Using 4 agar plates he touched his left thumb on one sterile agar plate (plate 1) before washing and the right thumb on a second sterile agar plate (plate 2), again before washing.
He then washed his right hand with normal hand soap and wiped his hand dry using the paper hand towel. He then touched his right thumb onto a sterile agar plate (plate 3).
Next, he washed his left hand with antibacterial hand soap and wiped his hand dry using the paper hand towel. He then touched his left thumb onto a sterile agar plate (plate 4).
1. Look at each of the plates and make your observations below:
Plate One:  
Plate Two:  
Plate Three:
Plate Four:  	
Analysis
2. Which plates are the control plates?
Plate one
Plate two

3. What is the independent variable?

The bacteria to be killed.
4. What is the dependent variable?
The cleaning media.

5. At first look, does the data support or reject the hypothesis?   Explain.
The data rejects the hypothesis. More bacteria have been killed in plate four where he dipped the hand that had been cleaned using the normal hand soap than in plate where antibacterial soap had been used.

6. What might be a source of error in this experiment?
Use of contaminated agar plates.


7. How would you improve experimental design?
I would prepare a safe and sterile workspace.
 Follow safety guidelines to the latter.

[bookmark: _GoBack]Follow up:  View the video shown in this article.  In it, Dr. Christina Burch from the University of North Carolina Chapel Hill, comments on antibiotics in hand soap.
8. From the information given, what might be a reason the student did not see significant decrease in the bacteria after either type of handwashing?

Contamination of the cleaning components.

9. Are all the bacteria on our hand and body pathogens?  Explain.
No.
The majority of microorganisms on our skin are commensals, as they infrequently cause ill health. However, in some circumstances, commensal microbes such as S. epidermidis have beneficial or pathogenic roles. Commensal microorganisms can prevent colonization of pathogenic microorganisms such as S. aureus. For example: A strain of S. epidermidis produces antibiotic-like compounds called bacteriocins. Commensals deplete nutrients and produce toxic metabolites thus preventing adherence of harmful bacteria to skin cells They enhance the immune response to pathogenic bacteria via interferon, other cytokines, and phagocytosis Lipoteichoic acid in the cell wall of Gram-positive bacteria stimulates mast cells to release catholicizing.



10.  What is the danger of over-use of antibacterial soaps?
Hand sanitizer can dry the skin causing cracking and risk of infection especially during the cold months of the year. The overuse of antibacterial soaps and other products can reduce the number of healthy bacteria on a person's skin.



Part Five:  Cyanobacteria
Go to this webpage for many images of Cyanobacteria.  Pick one species and sketch it.  Identify the name and record the magnification.

[image: ]



	
Anabaena flos-aquae





2500
 _____________________________ x 

1. What are the functions of cyanobacteria in aquatic ecosystems? (Cite source of information)
 Cyanobacteria blooms have a wide range of possible biological impacts including potential toxic effects on other algae, invertebrates and fish, impacts to plants and benthic algae due to shading, and impacts to food web function as large inedible algae produce a bottleneck to C and energy flow in the plankton food web. In lakes with dense blooms of cyanobacteria, accumulation of organic material in lake sediments and increased bacterial activity also may lead to anoxic conditions that alter the structure of benthic macro-invertebrates. Diffusive internal P loading may increase, and hypolimnetic anoxia may lead to a loss of piscivorous fish that require a summer cold water refuge in temperate lakes. Ecosystem changes associated with frequent blooms may result in delayed response of lakes, rivers and estuaries to external nutrient load reduction. 

SOURCE: https://www.ncbi.nlm.nih.gov/pubmed/18461790



2. What is the mode of nutrition for cyanobacteria?
The majority of cyanobacteria are aerobic photoautotrophs. Their life processes require only water, carbon dioxide, inorganic substances and light. Photosynthesis is their principal mode of energy metabolism.



3. What are the effects if there is abundance of growth of cyanobacteria in an aquatic ecosystem?  Explain. (Cite your source of information)
Cyanobacteria in water pose a serious concern, as they can be harmful in several ways. Their blooms reduce the aesthetic value of recreational water, decaying algal blooms may result in anoxia, due to high biological activity, and may lead to mortality of fish and other aquatic organisms. The toxins they produce could harm several aquatic organisms, birds and man.
SOURCE: https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442009000100004
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