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ASM CUE 2007 Try Something New Workshop

Microbial Ecology: Opportunities for Inquiry-Based Learning
Today’s Activity

In the exercise developed for today’s ASM CUE workshop, we have not used genuine EcoPlates.  Instead, we have created faux Biolog plates that mimic color change using a simple chemical reaction.  For the workshop, imagine that you have collected three soil samples.  One soil sample came from pristine forest site in the Allegheny National Forest.  The pristine site is adjacent to an oil well where the other two samples were obtained.  The two polluted samples were exposed to brine water spilled during the drilling and oil extraction process.  You have already manipulated your soil samples so that you have a 0.1% dilution in PBS buffer.  In this workshop, you are ready to inoculate your EcoPlates to begin CLPP profiling of the bacterial communities.  (How does this activity differ from a real EcoPlate analysis?  One difference is that you will see the wells on your plates turn color instantly, and genuine EcoPlates require several days to incubate.)
Recipe for the Faux EcoPlates
Faux EcoPlates (such as used in this workshop) are made with  1% phenolphthalein (w/v) in ethanol.  Put 25 ul per well and allowed to dry.  The"PBS" is 0.1 M Na2CO3 in deionized water (10.6 g/L).
Procedure for Today’s Faux EcoPlate Activity

1. Put on gloves and goggles.
2. Pour liquid from tube #1 into the top or bottom half of a Petri dish.
3. Taking turns with other groups, use the 8 channel pipette to inoculate the appropriate EcoPlate.
4. Record the color pattern for the plates on page 2 of the handout.
5. Repeat for tubes 2, 3, & 4 until all four plates have been inoculated.
6. Calculate the % functional diversity for each plate, the degree of similarity between samples, & the percent variation within plates on pages 3-5 of this handout.
If you have a chance, try out the handy-dandy Excel sheet that is provided on the laptops.  The Excel sheet will do the analysis automatically and is available to be downloaded from our website.  

http://www.pitt.edu/~mnp1/microbial_ecology.htm
7. Wait for instructions on how to dispose of plates.
Analysis of Faux EcoPlates used in Today’s Workshop
In the following figure, please shade in the wells that turned color.
	Sample #1:  Unpolluted soil sample
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Sample #3:  Polluted soil sample
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	Sample #2:  Polluted soil sample
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Control plate #4:  Pure “PBS” solution

[image: image4.jpg]






 Analysis of EcoPlates
In a research setting EcoPlates are read by a spectrophotometer, and an absorbance is recorded for each of the 96 wells on the plate.  Principal component analysis can be used to compare bacterial communities in different samples.  However, in a teaching setting, simpler analyses that do not require absorbance data can also be used.  In today’s activity, you should attempt to calculate three very simple statistics that are based not on absorbance but on simple presence/absence of color data.  At the end of the workshop, we will also discuss ways of making the analysis more advanced; the EcoPlates can be scanned and then pixel density can be used to estimate absorbance.  One of the useful features of using EcoPlates in a teaching setting is that the plates offers opportunities to teach some general experimental design and statistical concepts such as pseudoreplication and the difference between discrete and continuous data sets.  

The three simple statistical values that we will calculate today are: % functional diversity per sample; % variation of results within samples; and % similarity between samples.  They are calculated as follows:

Description of Three Simple Statistics
% Functional Diversity = 100 *  number of positive (purple/pink) carbon source wells




                 Total number of carbon source wells (31)


This value varies from 0 to 100% with 0 being low diversity and 100% being highly functionally diverse.


You will need to report the inconsistency found within each sample.  

% Variation of Results within Sample =   100* i/31

i = the number of carbon sources in which the three replicates were not ALL positive or ALL negative. On Table 2,  i = sum of everywhere there is a 1 or 2 (but not 3 or 0)

% Similarity (SSM) =   
100*
        a + d_______




               a  +   b  +  c +  d



*Please note that water is not a carbon source.





a = Number of carbon sources used by both sample A and sample B





b = Number of carbon sources used by Sample B but not by Sample A





c = Number of carbon sources used by Sample A but not by Sample B






d = Number of carbon sources not used by bacteria in either sample



If the two samples give identical “fingerprints” on the EcoPlates, Ssm will be 100.  If the two samples give 


exactly opposite “fingerprints”, the value will be 0.  
Table 1. Fill in this table to help you complete the three statistics used in today’s analysis.
	 
	
	Sample
	Sample
	Sample
	Sample

	Substrate Name
	Substrate  #
	Plate #1
	Plate #2
	Plate #3
	Plate #4

	Water
	1
	
	
	
	

	β-Methyl-D-Glucoside
	2
	
	
	
	

	D-Galactonic Acid γ-Lactone
	3
	
	
	
	

	L-Arginine
	4
	
	
	
	

	Pyruvic Acid Methyl Ester
	5
	
	
	
	

	D-Xylose
	6
	
	
	
	

	D-Galacturonic Acid
	7
	
	
	
	

	L-Asparagine
	8
	
	
	
	

	Tween 40
	9
	
	
	
	

	i-Erythritol
	10
	
	
	
	

	2-Hydroxy Benzoic Acid
	11
	
	
	
	

	L-Phenylalanine
	12
	
	
	
	

	Tween 80
	13
	
	
	
	

	D-Mannitol
	14
	
	
	
	

	4-Hydroxy Benzoic Acid
	15
	
	
	
	

	L-Serine
	16
	
	
	
	

	α-Cyclodextrin
	17
	
	
	
	

	N-Acetyl-D-Glucosamine
	18
	
	
	
	

	γ-Hydroxybutyric Acid
	19
	
	
	
	

	L-Threonine
	20
	
	
	
	

	Glycogen
	21
	
	
	
	

	D-Glucosaminic Acid
	22
	
	
	
	

	Itaconic Acid
	23
	
	
	
	

	Glycyl-L Glutamic Acid
	24
	
	
	
	

	D-Cellobiose
	25
	
	
	
	

	Glucose-1-Phosphate
	26
	
	
	
	

	α-Ketobutyric Acid
	27
	
	
	
	

	Phenylethylamine
	28
	
	
	
	

	α-D-Lactose
	29
	
	
	
	

	D,L-α-Glycerol Phosphate
	30
	
	
	
	

	D-Malic Acid
	31
	
	
	
	

	Putrescine
	32
	
	
	
	

	Total # of substrates used
	
	
	
	
	

	% Functional Diversity
	
	
	
	
	

	% Variation of Results within Sample
	
	
	
	
	


Table 2. Please fill in the information in this table based on your calculations

	Sample Plate
	Functional Diversity
	% Variation of Results

	1
	
	

	2
	
	

	3
	
	

	4
	
	


Table 3.  Please fill in the information on this table based on your calculations.
	
	Percent Similarity

	
	Sample Plate 1
	Sample Plate 2
	Sample 
Plate 3
	Sample

Plate 4

	Sample
Plate 1
	
	
	
	

	Sample 
Plate 2
	
	
	
	

	Sample 
Plate 3
	
	
	
	

	Control 

Plate 4
	
	
	
	


