Culturing Bacteria

Scientists use a variety of techniques to study microbes. To investigate bacteria in particular, scientists create bacterial cultures. They also employ genetic methods, which are currently much more prevalent as technology evolves. In this lab, students will explore both of these microbiology research techniques. 

Dilution Plating

We will spread samples on agar media in petri plates, let the bacteria grow, and count the number of colonies.  We will then calculate the number of culturable bacteria in our original sample by dividing the number of colonies by the volume of sample we spread on the plate.  There is one challenge to using this method, however.  If there are too many bacteria, then the colonies on the plate will overlap and we won’t be able to count them properly.  So before we spread the samples on the plates we will prepare a ‘serial dilution’ of each sample so that we can spread several different volumes on the plates. 
Samples will be diluted by a factor of 10, 100, and 1,000.  Then, 100 microliters of each dilution will be spread on agar media in a petri plate.


Materials




Sterile 15 ml Falcon tube for collecting sample

9 x 2ml sterile Eppendorf tubes 
Phosphate buffer saline (PBS) solution (if samples are salt water) http://www.fishersci.com/wps/portal/ITEMDETAIL?ru=http://prodwcsserver:9060/webapp/wcs/stores/servlet/FisherItemDisplay&catalogId=29104&productId=2163103&parentProductId=739995&langId=-1&distype=0&fromCat=[Ljava.lang.String;@1a26074&catCode=RE_SC&brCategoryId=null&highlightProductsItemsFlag=Y&fromSearch=Y&fromProductCatalogPage=Y&crossRefPartNo=null&crossRefData=null
500 ml Sterile water
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1 x 10ml sterile plastic pipette 

Pipette bulb

Sharpies for labeling tubes
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Procedure

Each team will prepare three dilutions per sample. 

1. Collect a water sample from your local environment in the sterile 15ml falcon tube.

2. Label the small tubes with the dilutions (to keep track of which dilution is in each tube):

· 1/10A, 1/10B, 1/10C

· 1/100A, 1/100B, 1/100C  

· 1/1000A, 1/1000B, 1/1000

3. Add 0.9 ml sterile water to each of your 9 small tubes; if you collected salt water samples, add .9 ml PBS solution to each tube instead (to maintain constant pH).

4. Measure 100 microliters of your sample into each of the three Eppendorf tubes labeled 1/10A, 1/10B, and 1/10C (this is the 1/10 dilution).

5. Measure 100 microliters of your 1/10 dilutions into the three 0.9 ml sterile water tubes labeled 1/100A, 1/100B, and 1/100C (this is the 1/100 dilution).

6. Measure 100 microliters of the 1/100 dilutions into the last three tubes of 0.9 ml sterile water labeled 1/1000A, 1/1000B, 1/1000C (this is the 1/1000 dilution).

After completing these steps of the procedure, your team will have (3) dilution series of one sample for a total of (9) tubes (see figure below).
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Preparing Dilution Plates

Materials

9 petri plates with Luria Broth Agar media or Marine Agar 2216

9 sterile spreaders

Parafilm for sealing plates
Sharpies for labeling plates
Procedure
1. Label plates with date, sample number, and dilution: 

· 1/10A, 1/10B, 1/10C  

· 1/100A, 1/100B, 1/100C

· 1/1000A, 1/1000B, 1/1000C

2. Pipette 100 microliters of each dilution onto a petri plate containing agar media

3. Use a spreader to spread the sample (see photo below).
4. Seal each plate with parafilm and allow to grow for 1-3 days. 
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Counting Bacterial Colonies 

To calculate the number of culturable bacteria in a sample, count the number of bacteria colonies that appear on each plate, divide by 0.1ml (the volume you spread on the plate), and multiply by the dilution factor (e.g., times 100 for the 1/100 dilution). You will not be able to count colonies on all the plates either because there are none, or because there are too many.  Calculate the mean bacterial abundance for each sample.   
Procedure

After 1-3 days, count the number of colonies on each plate and record in the table below. Calculate the abundance of culturable bacteria using the table below.  To help keep track of which bacteria colonies you already counted, you can mark each counted colony with a sharpie on your petri plate.  
Data/Calculations
	Dilution
	Number of colonies counted
	x  Dilution factor
	= # culturable bacteria/ml water (abundance)

	
	
	
	

	1/10A
	____________
	x         10        
	= _______________

	1/10B
	____________
	x         10       
	= _______________

	1/10C
	____________
	x         10        
	= _______________

	1/100 A
	____________
	x         100      
	= _______________

	1/100 B
	____________
	x         100      
	= _______________

	1/100 C
	____________
	x         100      
	= _______________

	1/1000 A
	____________
	x         1000    
	= _______________

	1/1000 B
	____________
	x         1000   
	= _______________

	1/1000 C
	____________
	x         1000    
	= _______________


Average abundance (for the plates you could count) =_______________
Questions

1. Which plates/dilutions had the most colonies growing on them? Which had the least? 

2. Were you able to calculate bacteria abundance for all of the plates? Why or why not?

3. Why do scientists need to prepare different dilutions in order to calculate bacteria abundance?

4. How many different types of bacterial colonies did you see (different colors, shapes, textures, etc)?  

5. Pick your favorite plate. Describe each kind of colony you see and write down how many of each you can count.

6. Can you positively identify the different species of bacteria growing on your plates just by looking at the colonies?  What technique do scientists have to use to identify bacteria?  Why do they use this technique?

7. Only answer this question if your sample came from the ocean. Bacteria abundance in the ocean is about 1,000,000/ml. How do your samples compare to this quantity? How can you account for differences? 
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