Beta-galactosidase enzyme assay

This protocol is used to determine the level of -galactosidase activity in a yeast two-hybrid interaction screen.  Typically 3 independent yeast transformants (e.g. three separate colonies that are recovered after a directed-interaction transformation have been performed) are assayed with three assays being performed for each independent yeast; thus, 9 readings are generated for each combination of plasmids.

Because the level of -galactosidase activity will be very high for well-expressed, strongly-interacting proteins and lower for less-well expressed, or poorly interacting proteins, the time needed for the assay to develop reliable readings can vary greatly.  THUS, it is important that you create a table, with the name/number/replicate of each individual transformant being assayed, that allows you to record the START and STOP time of the assay.  

Keeping accurate records of the time that each reaction is allowed to run is CRITICAL in the process of determining the units of enzyme activity.
PROTOCOL

A. A.     Day 1:

Inoculate a culture for each transformation combination that will be considered.  The cultures (3 to 5 ml) are grown in selective media (SCD –leu –trp) at 30°C with ~250 rpm shaking.

B.      Day 2: Turn on water bath to 30 C.
1.     Use 0.5 ml of the overnight culture to determine the OD600
2.     Place 1.5 ml (2 x 750 µl) of each culture into a 1.5 ml µfuge tube and collect the yeast cells by centrifugation in a µfuge for 30 sec at full-speed.

3.     Remove the media sup. and re-suspend the pellet in 665 µl of Z-buffer + -mercaptoethanol.

4.     ADD 55 µl of chloroform

5.     ADD 55 µl of 0.1% SDS

6.     Vortex each tube on high speed for 30 sec. (you can do 2-4 tubes at a time)
7.     Pre-incubate the samples at in a 30°C water bath for 5 min to equilibrate the temperature of the suspension.  Also pre-warm the ONPG solution to 30°C.

8.     START the reaction by adding 160 µl of ONPG  (BE SURE TO RECORD THE TIME in your table).

9.     Allow the reaction to proceed at 30°C until you see a yellow color develop or the reaction has run for 90-120 min.

10.   STOP the reaction by adding 400 µl of a 1M Na2CO3 solution.  (BE SURE TO RECORD THE TIME!).

11.   Clarify the solution by centrifugation (5 min, full speed in a µfuge).

12.   Transfer the UPPER aqueous phase to a cuvette and read the A420.  Alternatively, transfer the aqueous phase to a 96-well plate and read the A420 using the plate reader.

13.   Convert the A420 into Miller units using the following conversion:

Miller Units =

OD420 * 1000




                 OD600 * time (min) * 0.75 ml

Solutions:

Z buffer:
16.1 g Na2HPO4.7H2O (or 8.5 g anhydrous)



5.5 g NaH2PO4.H2O



0.75 g KCl



0.246 g MgSO4.7H2O

 

Z buffer + -mercaptoethanol: 2.7 l -ME per ml of Z buffer

4 mg/ml ONPG dissolved in Z –buffer (NOTE: Make fresh for each day of assays).

0.1% SDS: Dilute a 10% stock 1:100 using sterile Millipore water
