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Label Assignment

To eliminate the effects of timing and placement in the incubator on fitness measures, always randomize your competition label assignments.  
Determining Fitness
Relative fitness is the ratio of Malthusian parameters (growth rates) of one competitor to the other according to the following equation.  To determine the Malthusian parameter for a competitor:

M = ln(dx(100x)/d0)

Where: 

x = days of competition 

dx = count of competitor colonies on plate spread after x days of competition
d0 = count of competitor colonies on plate spread on d0 of the competition

Determine M for both competitors.  By tradition, the Ara- competitor is generally considered to be competitor 1, and its fitness relative the Ara+ competitor is what is calculated.  Whether this rule is adhered to is generally up to the experimenter.  Calculate the fitness of competitor 1 relative competitor 2 by dividing M1 by M2:

w = M1/M2

After calculating w for each competition, average w’s for the replicates.  It is generally a good idea to calculate the standard deviations, 95% confidence intervals, and the p-value from a t-test for each set of competition replicates.

Day 3:  Preconditioning 2





100 L





Incubate 37ºC  with aeration for 24 (+/- 2) hours





Day 2:  Preconditioning 1





100 L





100 L





Incubate 37ºC Overnight





Day 1:  Revive Competitors





15 L (Clone)


or 100 L (Mixed Population)





9.9 mL DM25 (or other medium of interest)





9.9 mL DM25 (or other medium of interest)





9.9 mL LB





Frozen Stock





9.9 mL Saline Dilution Tube (DT)





Revive competitors by inoculating each into LB or DM1000 from frozen stock..  These media are resource rich to get them growing again, as well as to help them burn through the glycerol used in the frozen stocks as a cryoprotectant.





Incubate 37ºC  with aeration for 24 (+/- 2) hours





Day 4:  Competition Set-up and Plating for d0 measure





Repeat for each replicate





Competitor 2 (Ara+)





Competitor 1 (Ara-)





100 L





50 L





50 L





50 L





x 3, 5, or whatever number of replicates 





TA Plate





Mix competition flask thoroughly after inoculating





9.9 mL Saline Dilution Tube (DT)





9.9 mL DM25 (or other medium of interest)





Day 5:  d1 of competition.  Plating for d1 measure and transfer of competition





Incubate 37ºC  with aeration for 24 (+/- 2) hours





Incubate 37ºC Overnight





D0 counts of C1 and C2





Repeat for each replicate





100 L





50 L





100 L





100 L





TA Plate





9.9 mL Saline Dilution Tube (DT)





9.9 mL Saline Dilution Tube (DT)





9.9 mL DM25 (or other medium of interest)





Repeat transfer, incubation, and plating for as long as desired.  By tradition, competitions are usually carried out over 1, 3, or 6 days, with plating on d1, d3, and d6, though there is nothing necessary about this.





D1 counts of C1 and C2





Incubate 37ºC Overnight





Incubate 37ºC with aeration for 24 (+/- 2) hours








