Samantha’s  yeast (-galactosidase assay (liquid)

Background

Five different types of assays:
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I choose ONPG because it is cheaper, reproducible for strong positivie colonies, has low background, and does not require luminometer or scintillation counter.  If I am getting low read-out, I may want to switch to CPRG.

Chemical reactions
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Lactose reaction
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ONPG reaction
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X-gal reaction

YPER Procedure

1.  Grow a 5-10 mL culture to OD600 of  < 1

2.  Harvest the cells by centrifugation (2500g, 5 min, 4 °C ).

3.  Keep cells on ice from now on.

4.  Aspirate media.

5.  Resuspend in 0.5 ml ice-cold H2O; transfer to 1.5 ml microfuge tube.  Spin down (1 min, 13,000g); aspirate.

6.  Resuspend in YPER lysis buffer.  
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– Note: in 5 mL of saturated culture, there are ~ 0.1 g of cell paste

– Add 250 – 500 uL of YPER.

– Add 2.5 – 5 µL of Halt Protease Inhibitor.   

– (optional) Add 2.5 – 5 µL EDTA solution

7.  Agitate at RT for 20 minutes

8.  Pellet the cell debris in centrifuge (14,000g 10 minutes); reserve the supernatant.

9.  Add 5 –100 µL of protein extract to Z-buffer to a total volume of 800 µL.  

10.  Incubate all solutions at either 30 °C or 37 °C until temperature equilibrates. Perform the reaction at this temperature. 

11.  Add 200 µL of ONPG stock solution.  Record the time.

12.  Incubate between 30 minutes and 4-6 hours.

13.  Stop the reaction with 400 µL of 1M Na2CO3.  Vortex 15s.  Record time.

14.  Perform Bradford Assay on protein solution to quantify protein level.

15. Centrifuge the samples for 30s at 13,000g.

16.  Measure the OD420 of the supernatant. The specific activity is:
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Legend:

1.4 = the volume correction factor (total reaction volume is 1.4 mL)

[protein] = mg/mL, from Bradford assay below.

extract volume = volume of protein added to Z-buffer

time = time in minutes. 

17.  Perform Bradford Assay on protein solution to quantify protein level.

a.  Dilute Bradford reagent fivefold in distilled water.  Filter through Whatman 540 paper.

b.  Add 1 – 3 µL (exponentially growing cells) or 10 – 20 µL (starved cells) of the protein extract to 1 mL of diluted reagent and mix.


c.  Transfer to plastic cuvette.  Measure blue at 595 nm.

d.  Make a standard curve using BSA (0.1; 0.5; 1; 2;  5; 10; 20 mg/ml) dissolved in YPER.  Repeat steps b – c.

Breaking Buffer Procedure

Safety notes: 

– Nitric acid is volatile and should be used in a hood.

– PMSF is fatal if inhaled, swallowed, or absorbed through the skin.

1.  Grow a 5-10 mL culture to OD600 of  < 1

2.  Harvest the cells by centrifugation (2500g, 5 min, 4 °C ).

3.  Keep cells on ice from now on.

4.  Aspirate media.

5.  Resuspend in 0.5 ml ice-cold H2O; transfer to 1.5 ml microfuge tube.  Spin down (1 min, 13,000g); aspirate.

6.  Resuspend in 250 µL breaking buffer, with AEBSF.

7.  Break cells by adding the same amount of glass beads as volume of cell pellet (100 – 200 µL), just below the level of the meniscus. Vortex ten times at top speed, 4 °C, for 1 minute.   Chill on ice between vortexes.

8.  Centrifuge at top speed for 10 minutes, Transfer supernatant to new tube.  Yield should be ~ 10 mg/mL.

 9.  Add 5 –100 µL of protein extract to Z-buffer to a total volume of 800 µL.  

10.  Incubate all solutions at either 30 °C or 37 °C until temperature equilibrates. Perform the reaction at this temperature. 

11.  Add 200 µL of ONPG stock solution.  Record the time.

12.  Incubate between 30 minutes and 4-6 hours.

13.  Stop the reaction with 400 µL of 1M Na2CO3.  Vortex 15s.  Record time.

14.  Perform Bradford Assay on protein solution to quantify protein level.

15. Centrifuge the samples for 30s at 13,000g.

16.  Measure the OD420 of the supernatant. The specific activity is:
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Legend:

1.4 = the volume correction factor (total reaction volume is 1.4 mL)

[protein] = mg/mL, from Bradford assay below.

extract volume = volume of protein added to Z-buffer

time = time in minutes. 

17.  Perform Bradford Assay on protein solution to quantify protein level.

a.  Dilute Bradford reagent fivefold in distilled water.  Filter through Whatman 540 paper.

b.  Add 1 – 3 µL (exponentially growing cells) or 10 – 20 µL (starved cells) of the protein extract to 1 mL of diluted reagent and mix.


c.  Transfer to plastic cuvette.  Measure blue at 595 nm.

d.  Make a standard curve using BSA (0.1; 0.5; 1; 2;  5; 10; 20 mg/ml) dissolved in breaking buffer.  Repeat steps b – c.

Liquid Nitrogen Procedure

1.  Grow a 5-10 mL culture to OD600 of  < 1

2.  Harvest the cells by centrifugation (2500g, 5 min, 4 °C ).

3.  Keep cells on ice from now on.

4.  Aspirate media.

5.  Resuspend in 5 mL Z-buffer.  Vortex.

6. Centrifuge (10, 000 g for 30s), aspirate and resuspend in 1 mL Z-buffer.

7. Transfer 0.3 mL of the cell suspension to a fresh microcentrifuge tube

8. Place cells in liquid nitrogen 0.5 – 1 min. 

9. Place cells in 37 °C water bath to thaw

10. Repeat steps 8–9 twice more.

11. Add Z-buffer to a total volume of 800 µL. 

12.  Incubate all solutions at either 30 °C or 37 °C until temperature equilibrates. Perform the reaction at this temperature. 

13.  Add 200 µL of ONPG stock solution.  Record the time.

14.  Incubate between 30 minutes and 4-6 hours.

15.  Stop the reaction with 400 µL of 1M Na2CO3.  Vortex 15s.  Record time.

16.  Perform Bradford Assay on protein solution to quantify protein level.

17. Centrifuge the samples for 30s at 13,000g.

18.  Measure the OD420 of the supernatant. The specific activity is:
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Legend:

1.4 = the volume correction factor (total reaction volume is 1.4 mL)

[protein] = mg/mL, from Bradford assay below.

extract volume = volume of protein added to Z-buffer

time = time in minutes. 

17.  Perform Bradford Assay on protein solution to quantify protein level.

a.  Dilute Bradford reagent fivefold in distilled water.  Filter through Whatman 540 paper.

b.  Add 1 – 3 µL (exponentially growing cells) or 10 – 20 µL (starved cells) of the protein extract to 1 mL of diluted reagent and mix.


c.  Transfer to plastic cuvette.  Measure blue at 595 nm.

d.  Make a standard curve using BSA (0.1; 0.5; 1; 2;  5; 10 mg/ml) dissolved in YPER.  Repeat steps b – c.

Reagents

1x Z-buffer (1 L)

16.1 g 

Na2HPO4.7H2O (or 8.5 g Na2HPO4.H2O)

5.5g 

NaH2PO4.H2O

0.75g 

KCl

0.246g 
MgSO4 . 7H2O (or 0.12g MgSO4) )

Distilled water to 1L

Adjust the pH to 7.0 with NaOH or HCl..

Store at 4 °C.

Add 270 µL 2-mercaptoethanol per 100 ml of 1x Z-buffer (50 mM final) prior to use.

ONPG (o-nitrophenyl-(-D-galactoside) stock solution

4 mg/mL in Z buffer. 

Store at –20 °C.

Na2CO3 stock solution

1 M Na2CO3 in distilled water

Store at RT.

Breaking buffer

100 mM 
Tris-Cl (ph 8.0)

1 mM 

Dithiothreitol (DTT)

10% 

Glycerol

Prior to reaction, add 12.5 µL AEBSF stock solution per 250 µL breaking buffer (final concentration 2 mM).

Store at RT.

AEBSF stock solution

40 mM in isopropanol.

Store at –20 °C 

Glass Beads

0.45 – 0.5 mm beads.

Can be cleaned by soaking in nitric acid and washing several times with water.

Bradford reagent (from Bio-Rad)

Whatman 540 paper

BSA

Sources:

Methods in Enzymology: Guide to Yeast Genetics and Molecular and Cell Biology, Part B. Guthrie and Fink, eds. Academic Press, 2002.

Methods in Yeast Genetics. Cold Spring Harbor Press. 

Pierce Y-PER Yeast Protein Extraction Reagent manual. 

http://www.biotek.com/products/tech_res_detail.php?id=52
http://axon.med.harvard.edu/~cepko/protocol/xgalplap-stain.htm
http://employees.csbsju.edu/hjakubowski/classes/ch331/bind/lacoperonprot.gif

_1019231206.unknown

