Beta-Galactosidase Assay
Dove, Methods Mol Biol. 2003
Z-Buffer (1L)
16.1g Na2HPO4•7H2O
5.5g NaH2PO4•H2O
0.75g KCl
0.246g MgSO4•7H2O
997.3ml ddH2O
pH 7
ONPG solution
160 mg O-Nitrophenyl-beta-galactoside (ONPG) in 40 mL (4 mg/mL) in Z-buffer. 
Store at -20°C.
Prior to assay
Prepare Z-buffer
Prepare ONPG solution
Have single colonies patched out for each biological replicate (experiments should be performed in biological triplicate with technical duplicates)
Prepare 1M Na2CO3
Assay
Grow 6ml cultures until OD600 = 0.3
Turn on 28°C water bath
Determine amount of Z-buffer needed (0.8ml x 2 x # of cultures plus 1, the 2 is for running duplicates, the 1 is for a blank replicate). Add BME to Z-buffer (2.72 x Xml Z-buffer = _µl of BME).
Set up reaction tubes with 800µl Z-buffer, put on lids
Turn on spec and gather cuvettes
Once cultures reach OD600 = 0.3, place on ice 30 min and put ONPG in water bath
After cells have incubated on ice, measure OD600 of bacterial cultures
Add 200µl culture to each reaction tube (add 200µl culture media to blank tube)
Add 30µl 0.1% SDS to each reaction tube
Add 60µl CHCl3 (chloroform) to each reaction tube
Vortex reaction pairs on high for 6 secs (time precisely with timer)
Put in water bath for 10 min
Prepare repeater pipette with 1M Na2CO3 (stop)
Add 200µl ONPG in 5 sec intervals (use timer with hours)
Shake gently and watch for yellow (goal OD420 is 0.6-0.9)
Stop with 500µl 1M Na2CO3, record time, vortex at 4 for 10 sec
Give all reaction at least 2 hours
Remove 1 mL from reaction (avoid chloroform at bottom), measure OD420 and OD550, using blank reaction as blank in spectrophotometer.
Calculations
Miller Units = 1000 × [(OD420 – 1.75 × OD550)/(t x v × OD600)]
Note that “t” is the time of the reaction in minutes, “v” is the volume of the culture used in the assay in mL (i.e., 0.2) and the OD600 is that determined for the culture used in each assay. Use spreadsheet.

