Equipment List for Bacterial Killing Assay
	BKA EQUIPMENT LIST
	

	Product
	Cat. #
	Quantity
	Price

	
	
	
	

	VWR International 1800-932-5000
	 
	 
	

	 
	 
	 
	

	Agar Plates
	90001-286
	100/BOX
	$101.83

	Sterile Swabs
	470150-426
	Pk of 100
	$15.40

	10 ml pipets (sterile)
	89130-888
	200/case
	$106.55

	Alcohol Lamp
	17805-005
	1 each
	$23.89

	1.5ml microcentrifuge tubes (sterile)
	89368-732
	500/bag
	$23.46

	Cell spreaders
	53800-010
	1 each
	$17.50

	0.1-10ul pipet tips (Sterile)
	53509-132
	1152/pack
	$135.55

	20-200ul pipet tips (sterile)
	53508-794
	960/pack
	$75.30

	100-1000ul pipet tips (sterile)
	83007-380
	576/pack
	$64.93

	Vortex
	58816-121
	1 each
	$412.38

	0.1-10ul pipettor
	89130-554
	1 each
	$319.44

	5-50ul pipettor
	89130-558
	1 each
	$319.44

	20-200ul pipettor
	89130-562
	1 each
	$319.44

	100-1000ul pipettor
	89130-566
	1 each
	$319.44

	Glycerol
	AA36646-K2
	1 Liter
	$83.45

	LB broth
	97064-114
	500g
	$50.68

	L-Glutamine
	BDH4514
	500g
	$95.66

	NaCl
	BDH8014
	500g
	$176.85

	NaH2PO4 (monobasic)
	97061-942
	500g
	$17.56

	NaH2PO4 (dibasic)
	97061-588
	500g
	$40.38

	HCl
	BDH3202-2
	500ml
	$26.43

	
	
	
	

	Campus Scientific Store
	
	
	

	Student Forceps – straight
	811305
	1 each
	$1.36

	
	
	
	

	Life Technologies 1-800-955-6288
	
	
	

	CO2 Independent Medium
	18045-088
	500ml
	$31.52

	
	
	
	

	Microbiologics - 1-320-253-1640 
	 
	 
	

	 
	 
	 
	

	E. coli pellets
	0483E7
	10 pellets
	

	
	
	
	

	
	
	
	

	
	
	
	


Red = for making initial E.Coli stock
Orange = for making sterile PBS (you can alternatively buy PBS pre-made)

Growing E.Coli Stock Culture
1. Streak out E. coli onto TSA (or LB) plates to get isolated colonies (make about 3 leading streaks each time)

2. Incubate at 37°C for 24 hours. Check to be sure it is a pure culture.

3. Use a sterile swab to collect about ¼ of the bacterial growth on a plate. Alternatively, if the culture is suspected of not being pure you could inoculate a broth culture from an isolated colony and then process this culture the next day (by using a centrifuge to spin down cells and resuspending in the 20% glycerol solution).

4. Put into 20% glycerol : 80% LB (both should be sterile, keep LB at room temperature prior to using to make sure there is no visible contamination)

5. Vortex the suspension (~10s) until the cloudiness is homogenous 

6. Take 100µl of this solution and add it to 10ml of 20% glycerol: 80% LB and vortex for 10s.

7. Pipette out ~200µl of this solution into microcentrifuge tubes to freeze (-20°C is acceptable but ensure that the fridge is non “self-defrosting” to prevent periodic thawing).   Preferably the cryopreserved bacteria would be frozen at -80oC.  Use of the -20oC freezer will result in a gradual reduction in cell viability over time, so be sure to monitor E. coli colony forming units (CFUs) over time and make a fresh freezer stock at regular (monthly?) intervals.

8. Leave samples in freezer until frozen

9. Once frozen, thaw one tube, and conduct a serial dilution to achieve the desired number of CFUs within 100 ul of the diluted bacterial suspension (based on the previous estimate of E. coli CFU/ml in the cryostock). Put 100 ul of the diluted bacterial cryostock onto the centre of a TSA plate.   The first time this is done a range of serial dilutions (e.g., 10-2, 10-3, 10-4, 10-5) should be plated to quantify CFU/ml, after which a single serial dilution can be plated for cell killing assays based on this estimate.

10. Take cell spreader out of a beaker of ethanol and flame it

11. Spread cells homogenously over entire plate

Media Solution

CO2 independent media is needed for this assay because the PH remains more stable throughout the process.  Since it does not come with L-glutamine, we need to add L-glut at a concentration of 4mM.  

L-glut MW = 146.15 g/mol.  

So, add 0.29g to 500ul of CO2 independent media (the whole bottle).  Use sterile technique in a laminar flow hood.
Sterile Phosphate Buffered Saline (pH 7.2)
Make PBS as follows:

1. Add the following to 900ml of H2O:

38.64g NaH2PO4, monobasic anhydrous

102.24g NaH2PO4 dibasic anhydrous

9g NaCL

2. Stir on a stir plate at low heat until dissolved.

3. Check the pH on a pH meter and add HCL until the pH reaches 7.2.

4. Bring total volume up to 1L with water.

5. Autoclave to sterilize.

General Procedure for Validating BK Assay for a Species

When we are running this assay on a new species, we must determine the dilutions of both the blood and bacteria that must be used to optimize the killing ability of the blood.  If the blood is too concentrated, it will kill all of the bacteria leaving no variation.  If the bacteria is too concentrated, the blood will not be able to kill any of it, and if the bacteria is too dilute, the blood will kill all of it leaving no variation.  We need to find the concentration of both blood and bacteria that will leave us with the ability to see all of the variation between individuals of that species.  

*This is the procedure using a bacterial pellet that has already been     resuspended and premade media mixture.  

1.) Before starting, make sure all materials, including the aliquotted E. Coli stock solution, the sterile PBS, the CO2 Independent Media, and the agar plates, are warmed to room temp. 

2.) The first step is to label the microcentrifuge tubes needed for the entire process.  Make sure to have the following labeled:

1 tube for every bacterial dilution (200, 400, 600, 100cfus), 1 tube for every blood dilution (1:10, 1:20, 1:50, 1:100), and 1 tube for each bacterial/blood dilution combination (see attached chart for these).     

3.) Next label the agar plates that you will need.  You will need one plate for each blood/bacteria combination and one control plate for every bacterial dilution.
4.) Next, it is important to dilute the blood, which will help to preserve it through the duration of the assay.  For validations, perform 4 blood dilutions:

1:4 = 150ul blood + 450ul media
1:10 = 60ul blood + 540ul media
1:20 = 30ul blood + 570ul media
1:50 = 12ul blood + 588ul media
5.) Now you’ll need to prepare the bacterial dilutions, starting with the E.Coli stock (from previous tests of cfu concentration).  Calculate the dilution you will need to come up with 200, 400, 600, and 1000 colony forming units.
Make sure to vortex the initial stock and the bacterial stock #2 before performing every dilution!!

6.) Each sample tube will get 140ul of a blood dilution and 10ul of a bacterial dilution.  Each control tube will get 140ul of media and 10ul of a bacterial dilution. 

9.) Plate the samples as follows:

a. Using sterile technique, add 50ul of the mixture to the center of one plate (per mixture)

b. Dip a spreading wand in 100% ETOH and shake dry.  Then wave the wand through fire over the Bunsen burner

c. Let wand cool for ~30 seconds and spread the mixture over the first plate, spinning the plate the whole time with your other hand. Make sure to spread the mixture well over the entire plate.  

d. Re-sterilize the spreading wand

e. Repeat the same procedure for all remaining plates

f. Wait 60 minutes (allows blood/bacteria mixture remaining in the eppendorf to interact for 1 hr)

g. Repeat plating procedure for a whole new set of plates 

h. Place all plates in incubator at the same time at 37°C for 12-24 hours.  (for less dilute bacteria, it’s better to count after 12 hours when colonies are smaller and bacteria has not run together)

Make sure to flick the bottom of each eppendorf tube before plating to mix the contents.  

Below are all combinations of blood dilution/# of colony forming units that will be run during this validation:

	Control/200cfu
	Control/ 400cfu
	Control/600cfu
	Control/1000cfu

	1:4/200cfu
	1:4/400cfu
	1:4/600cfu
	1:4/1000cfu

	1:10/200cfu
	1:10/400cfu
	1:10/600cfu
	1:10/1000cfu

	1:20/200cfu
	1:20/400cfu
	1:20/600cfu
	1:20/1000cfu

	1:50/200cfu
	1:50/400cfu
	1:50/600cfu
	1:50/1000cfu


Basic Bacterial Killing Assay Procedures

1.) Warm CO2 Independent Media, Sterile PBS, and agar plates to room temperature.  At the same time, thaw the L-glutamine.  

2.)  Make sterile media + 4mM L glutamine as described above.
3.) Label microcentrifuge tubes with the following: bacterial dilution to be used, blood dilution to be used, one control tube for plating of the bacterial dilution, and one control tube labeled with the blood/bacteria combination.  Also label agar plates: one plate for each control and one plate for the bacteria/blood combination.

4.) Dilute the whole blood (this will preserve the sample for a longer time period).  The blood dilution will most likely be one of the following:

1:4 = 150ul blood + 450ul media
1:10 = 60ul blood + 540ul media
1:20 = 30ul blood + 570ul media
1:50 = 12ul blood + 588ul media
5.) Perform bacterial dilution to the desired concentration:  

Bacteria are stored at 104 colony forming units.  The number of colonies needed depends on the species being tested.  For Ibises, we used 39ul bacteria stock in 261ul PBS.  This gave us about 300 colonies.
*Note: Blood and Bacteria dilutions will be based on the validation steps done prior to this assay.  Make sure to vortex each stock solution well before performing each dilution!

6.) Each sample tube will get 140ul of a blood dilution and 10ul of a bacterial dilution.  Each control tube will get 140ul of media and 10ul of a bacterial dilution.

8.) Plate the samples and controls as follows:

a. Using sterile technique, add 50ul of the mixture to the center of one plate (per mixture)

b. Dip a spreading wand in 100% ETOH and shake dry.  Then wave the wand through fire over the Bunsen burner

c. Let wand cool for ~30 seconds and spread the mixture over the first plate, spinning the plate the whole time with your other hand. Make sure to spread the sample well over the entire plate.  

d. Re-sterilize the spreading wand

e. Repeat the same procedure for all remaining plates

f. Wait 60 minutes (allows blood/bacteria mixture remaining in the eppendorf to interact for 1 hr)

g. Repeat plating procedure for a whole new set of plates 

h. Place all plates in incubator at the same time at 37°C for 12-24 hours.  (for less dilute bacteria, it’s better to count after 12 hours when colonies are smaller and bacteria has not run together)

Make sure to flick the bottom of each eppendorf tube before plating to mix the contents.  

7.) Counting plates

After the plates have incubated, count the visible colonies on the plates using a sharpie marker.  Count each individual dot that you can see. Some of these dots may be very small, but count them as individual colonies anyway.  Some of the larger dots will seem to be made up of a bunch of fused colonies – count as many of these fused colonies that make up the large ones as you can.

Note: This step can also be done using the cell culture option on a spectrophotometer to count the number of colony forming units in a tube.
