Enzyme Kinetics Protocol

1. You want to test an 80-fold range of ONPG substrate concentrations using a single concentration of purified (-galactosidase (PF). To decide what concentration of enzyme is appropriate, look back at your A420 measurements of the PF in the last lab. The dilution of the PF that gave an absorbance closest to 0.5 in 5 minutes of reaction time is close to the dilution you want to use, but not exactly. Remember that the PF you will use today has been diluted in glycerol, so the protein concentration would be lower if you made the same dilution. Calculate the new protein concentration in mg/ml of the PF in its present form and decide how it should be diluted to give you absorbance in the accurate range (0.1-1.0) over the entire range of substrate concentrations to be tested. 

New diluted [   ] of enzyme = (2/3) (original [  ])

C1V1 = C2V2

((dilution factor)(old [  ])) (3000 ul) = (new [ ]) (X)
2. Prepare 3.0 ml of the appropriate dilution of your purified fraction in Z buffer. Remember to mix the PF very well by vortexing before taking an aliquot for dilution. Label the enzyme dilution clearly and keep it and the PF stock solution on ice. 

3. Prepare 5 ml of a 1:10 dilution of the substrate ONPG. The stock solution is at a concentration of 4 mg/ml. Label the substrate dilution clearly. Keep the diluted and undiluted substrate on ice.

4. To perform the assay without inhbitior, prepare 12 tubes using the volumes and solutions indicated in the table that follows entitled “Uninhibited”.  DO NOT ADD ENZYME UNTIL YOU START THE REACTION.

5. Equilibrate tubes 1-10 at 28°C for 5 minutes. 

6. Start the reaction by adding 100 µl (0.1 ml) of the diluted enzyme at 20 second intervals to each reaction tube but not the blanks (tubes #11). Vortex or invert to mix the reaction after the enzyme is added and return the tube to the water bath.

7. Stop the reaction by adding 1.0 ml of 1 M Na2CO3 exactly 5 minutes after the addition of enzyme. Vortex each tube after adding stop buffer. Add stop buffer to the blanks at any time.

8. Read your absorbances and make sure the enzyme dilution you used was appropriate before repeating the reactions with inhibitor. If the enzyme concentration is appropriate, absorbances will be largely within the linear range of the instrument and you will have clearly reached Vmax.

9.  To assay the effect of IPTG on the reaction, repeat the assay using a putative inhibitor of the enzyme, IPTG. Prepare another set of 12 test tubes using the volumes and solutions indicated in the table entitled “Inhibited” that follows.  DO NOT ADD THE ENZYME AT THIS TIME. 

10. Equilibrate the 10 assay tubes at 28° for 5 minutes. Start the reaction by adding 100µl (0.1 ml) of enzyme dilution at 20 second intervals to each reaction tube (BUT NOT THE BLANKS). Stop the reactions exactly 5 minutes later by adding to 1000µl (1.0 ml) of Na2CO3. Add stop buffer to the blanks too. Mix well by vortexing after each addition of enzyme or Na2CO3.
11. Transfer all tubes to cuvettes making sure they are at least 2/3 to ¾ filled. Zero the spectrophotometer at 420 nm using the reagent blanks. Read and record the absorbance of each assay.

UNINHIBITED REACTION
	Solution
	Volume Added (ml)
	

	Tube #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11, 12

	Z Buffer
	2.2
	2.1
	1.9
	1.7
	2.2
	2.1
	1.9
	1.7
	1.5
	1.3
	2.3

	Substrate
	---
	---
	---
	---
	0.1
	0.2
	0.4
	0.6
	0.8
	1.0
	0.1

	Substrate (1:10)
	0.1
	0.2
	0.4
	0.6
	---
	---
	---
	---
	---
	---
	---

	Diluted Enzyme
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	---


INHIBITED REACTION
	Solution
	Volume Added (ml)
	

	Tube #
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11,12

	Z Buffer
	2.1
	2.0
	1.8
	1.6
	2.1
	2.0
	1.8
	1.6
	1.4
	1.3
	2.2

	Substrate
	---
	---
	---
	---
	0.1
	0.2
	0.4
	0.6
	0.8
	1.0
	0.1

	Substrate (1:10)
	0.1
	0.2
	0.4
	0.6
	---
	---
	---
	---
	---
	---
	---

	IPTG
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1

	Diluted Enzyme
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	0.1
	---


