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Simulated Epidemic Using Live Bacteria

Primer on Sterile Technique in Microbiology
Sterile technique is important when working with microbes in order to prevent contamination of your cultures or those of 
other students. If you understand the basic techniques used in the Microbiology lab, you are less likely to make errors. 

Culture Methods
Petri plates
Petri plates are made of plastic and come to us pre-sterilized. They are used for solid media (agar). When you open a Petri 
plate lift only one edge of the cover to reduce contamination from airborne microbes.

Glass tubes 
Small test tubes with plastic or screw caps are used to hold small amounts of liquid media or agar. To avoid 
contaminating a culture tube, open the tubes one at a time, and only long enough to complete the required transfer. 
Never lay the caps down on the lab top (hold the cap	between	two	fingers).	

Sterilization Methods
Sterilization kills bacteria and spores that could be living on the surface of glassware, on instruments or in media.

Heat 
Most of the glassware that you use in microbiology labs has been sterilized in a device known as an autoclave. The 
autoclave uses heat and pressure (usually 121ºC at 15 psi for 15 minutes) to sterilize most media and glassware. This 
device is microcidal, that is, it will kill bacteria, fungi, and viruses found on glassware or media. Since it is impractical 
to use an	autoclave	at	your	lab	top,	your	transfer	instruments	are	heated	in	a	Bunsen	burner	flame	until	they	are	red	hot.	
This	is	the	quickest	method	of	sterilization	and	is	called	direct	flaming.	

Disinfectant 
You will be required to wipe down your lab work area before and after today’s lab with a disinfectant solution. This 
ensures that the next class beings their lab experiments with a clean environment. 

Transfer Devices 
Only a few devices are needed in the microbiology lab to transfer bacteria from a stock culture to a Petri plate. Some 
of these transfer devices include:

     Inoculating needles and loops 
     The metal loop is used for transferring liquid media. When a loop is dipped into a broth tube it will hold about 0.1      
     mL of culture. Needles and loops are usually made out of michrome wire. Straight needles can be used to pick up  
     small amounts of bacteria from colonies grow-ing on a plate or from a slant tube. Both needles and loops can be  
     reused since they can be re-sterilized after each use. Plastic loops and needles are only used once and then discarded. 

     Sterile cotton swabs 
     Leave the cotton swab in its sterile sleeve until you are ready to use it. Do not lay a swab down once it has been   
     removed from the wrapper. Cotton swabs are used only once and then discarded into a biohazard bag.

     Pipettes
     These graduated tubes are useful for transferring fairly large amounts of liquid media such as 0.3 mL. They are made   
     out of glass or plastic and usually used only once. They are then placed in a “used” tray and autoclaved or discarded. 

In summary, to reduce contamination, always flame your loop and needle. Let the loop or needle cool for 10 seconds 
before obtaining some bacteria or the little beasties will be fried. Never lay anything down if you want it to remain 
sterile. Lastly, keep exposure of culture tubes and sterile agar plates to the open air to a minimum. 
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siMulatEd EpidEMic using livE BactEria
The purpose of this lab exercise is to demonstrate how easily human infectious diseases spread through human body 
contact may become epidemic in a populations. The results of this experiment may be analogized to the current HIV/
AIDS epidemic. Although bacteria may be spread through casual physical contact, the spread of HIV/AIDS is much 
more limited	 and	 typically	 involves	 exchange	 of	 human	 body	 fluids.	The	 bacteria	 used	 in	 this	exercise, Serratia 
marcescens, is nonpathogenic, however sterile technique and disposal should be used because nonpathogenic 
bacteria may become opportunistic if introduced into a suitable habitat.
This exercise will require you to work in teams of four students. The "disease" will be spread	through	gloved	
finger	contact.	The	purpose	of	the	experiment	is	to	demonstrate	the	ease of transmission of a contagious disease to 
epidemic proportions and to determine the origin of the disease. 
Each team of four students will be assigned one of four test tubes, numbered one through four, that are located in your 
lab station supply area. One of the test tubes contains living Serratia marsescens bacteria, while the other three test 
tubes contain only sterile nutrient broth. Your lab professor will assign the number of the test tube that you will use 
for this experiment.

Procedure:

1. Each student shall obtain a sterile nutrient agar Petri plate from the supply area (4 plates per team).

2. Obtain a felt-tipped marker from the lab station supply tray and divide each plate into six sections by
drawing lines on the outside bottom half of the Petri plate. Label the six sections with the marker as follows:

1
2
3
4
Before
After

3. Write you name as well as the day and hour when your lab meets on the bottom of the Petri plate in
order to identify it when it is returned to you during the next lab. Note: the bottom of your Petri plate
is the side containing the agar.

Before After

41

2 3
Name
Day and time
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4. Record the number of your assigned test tube here: __________________

5. Put on a disposable glove and use your gloved hand for this exercise.

6. Wash your gloved hand well at the sink with the antiseptic liquid soap provided in the lab for this purpose. 
Shake off excess water and air dry your gloved hand. Note: all students on your team must perform the 
remaining activities simul-taneously!

7. With	your	Petri	plate	sitting	flat	on	the	lab	table,	lift	one	edge	of	the	lid	of	the Petri	plate	and	touch	your 
gloved	fingertip	to	the	agar	above	the	section	of	your nutrient	agar	plate	that	you	marked	"Before."	Rub	your 
finger	around	a	little,	but make sure that it does not move out of the "Before" section. Close the Petri dish lid 
immediately to avoid contamination.

8. Unstopper your assigned test tube and invert the test tube while holding your gloved	forefinger	over	the	end 
of	the	test	tube	(use	the	SAME	fingertip	for	all	of the	activities!).	This	will	contaminate	your	gloved	finger	with 
the	contents	of	your assigned test tube.
Do not touch your gloved forefinger to any other part of your body or to any other surface!
Lift	one	edge	of	the	lid	of	your	Petri	plate	and	touch	your	gloved	forefinger	to	the section on your petri plate that 
corresponds to your assigned number. You have now contaminated your own "section" with the broth from your 
assigned test tube. Close the Petri dish lid immediately.

9. While	you	are	contaminating	your	gloved	forefinger	with	the	contents	of	your assigned test tube, the other 
students on your team will be contaminating their gloved	forefingers	with	the	contents	of	their	individually 
assigned	test	tubes. Do not wash your gloved forefinger between touches!

10. Rub	your	gloved	forefinger	with	one	of	the	three	members	of	your	team,	then immediately lift the lid of your 
Petri dish and rub your gloved finger on the agar above the section with that student's assigned number.

11. Rub	forefingers	with	each	of	your	remaining	team	members	in	turn,	then	rub	your gloved	forefinger	each	time 
over	the	section	of	your	Petri	dish	corresponding	to each team member's number.
Keep your glove(s) on!

12. When	you	have	completed	rubbing	gloved	forefingers	with	every	member	of	your team, wash your hands (and 
gloves) well with antiseptic liquid soap, and touch your still	gloved	forefingertip	to	the	section	of	your	nutrient 
agar	plate	labeled	"After."

13. While it is still fresh in your mind, write down below the names of your team members	in	the	order	in	which 
you	touched	their	forefingers.	This	may	assist	you in determine which one of your started the “epidemic.”

1. ______________________________

2. ______________________________

3. ______________________________

14. When all members of your team have completed the exercise, stack your group's nutrient agar plates together 
on the rack provided on the supply counter. Each nutrient agar plate should be kept upside down (with the 
side containing the agar facing up).

15. Your nutrient agar plates will be incubated and returned to you for examination during the next laboratory 
class. You should be able to determine who on your team started the epidemic. The culprit is the person who 
contracted Serratia	first. Serratia	is	easily	identified	because	it	forms	bright	red	colonies.	

Simulated Epidemic Using Live Bacteria
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Simulated Epidemic Using Live Bacteria

1. In the space below sketch the results of your inoculated Petri plate.

2. Which team member started the epidemic?

3. What was that member’s assigned test tube number? _________________

4. What is the easiest way to determine who started the epidemic?
___________________________________________________________________

___________________________________________________________________

rEport sEction
Name:	_____________________________________
 
Day	&	Hours	of	Lab	Section:	____________________

siMulatEd EpidEMic using livE BactEria

During the next laboratory, examine your Petri plates from the simulated epidemic using live bacteria by setting 
all four team member plates alongside one another on the lab table. Contamination by Serratia marcescens will be 
visible as bright red colonies of bacteria. 

Before After

41

2 3




