Laccase Assay Protocol

I. Pre-prep

1. Prepare 50 mM working solution of sodium acetate buffer, pH 5.0 (or at the pH of your soil) by mixing 50 ml 1M pH adjusted sodium acetate stock solution with 950mL H2O. You can mix up to 4 L at a time by mixing 200 ml of 1M stock with 3800 mL of H2O (be sure to account for the volume of HCl added to adjust pH, usually takes about 6 mL HCl for 4 L sodium acetate to reach pH 5.0) 
Buffer can be stored in 4C fridge until needed, but check the pH just prior to use and readjust as needed.

2. Prepare fresh solution of 2 mM ABTS using megapure water (keep covered while stirring as air will oxidize substrate), 25-50 mL as needed.

3. Prepare fresh 0.3% H2O2 from stock 3% by doing 1:10 dilution. Keep refrigerated until use.

II. Slurry Prep

1. Weigh 2.75 grams of soil sample 

2. Mix soil with 91ml 50mM Na Acetate buffer (at soil pH)
3. Homogenize with blender for one minute, stop blender and swirl to remove soil stuck to sides, then blend one more minute
4. Place slurry into wide nalgene container for pipetting. If needed keep soil slurry refrigerated until used.
5. Rinse blender thoroughly with DI water between uses.

III. Pipetting Samples

1. Using large orifice tips, pipette 800 μl of the soil slurry into the 96 well plates as indicated, pitpet slurry from wide nalgene container while stirring on stir plate to keep slurry homogenized. 
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5

	B
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5

	C
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5

	D
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5

	E
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5

	F
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5

	G
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5

	H
	none
	none
	1
	1
	2
	2
	3
	3
	4
	4
	5
	5


Where 1, 2, 3, 4, 5 are the different soil samples

All assay plates should be pipetted for soil slurry as above, leaving columns 1-2 empty 

IV. Pipetting Buffer

Pipette 50mM Na Acetate buffer according to the following chart:

	
	800 uL of buffer
	200 uL of buffer

	Laccase (clear) Plates
	Columns 1, 2
	Columns 1, 3, 5, 7, 9, 11


V. Pipetting Substrate 

1. Add substrates.
A. Laccase Plates

Add 200 uL of 2 mM ABTS, noting the exact time

Columns 2, 4, 6, 8, 10, 12

	
	Laccase Plates

	1
	1000 uL buffer

	2
	800 uL buffer + 200 uL substrate

	3
	800 uL sample 1 + 200 uL buffer

	4
	800 uL sample 1 + 200 uL substrate

	5
	800 uL sample 2 + 200 uL buffer

	6
	800 uL sample 2 + 200 uL substrate

	7
	800 uL sample 3 + 200 uL buffer

	8
	800 uL sample 3 + 200 uL substrate

	9
	800 uL sample 4 + 200 uL buffer

	10
	800 uL sample 4 + 200 uL substrate

	11
	800 uL sample 5 + 200 uL buffer

	12
	800 uL sample 5 + 200 uL substrate


Add 40 uL 0.3% H2O2 to last 4 rows of plate (E-F) in all wells so that the entire bottom half of the plate has H2O2 addition.
VII. Incubate Plates

A. Record exact time of substrate addition. 

B. Cover plates with parafilm and gently swirl/shake to mix contents. 

C. Place covered plates in 10C incubator for about 6 hours.

VIII. Pre Reading Prep

A. Transfer 250 uL of the contents of deep well plates into corresponding wells of a clean, clear microplate, being sure to avoid transfer of any of the soil particles settled to the bottom of the deep well plate.

B. Turn on Bio-Tek Synergy HT Microplate Reader 

C. Make sure no condensation has accumulated on the bottom of the microplate, if so wipe condensation from plate bottoms using a paper towel before putting into the plate reader. This is especially important for the Laccase plates. The data for these plates will not be accurate unless you wipe the plate bottoms off first.

IX. Plate Reading

A. Select “Lacasse” protocol in the plate reader software, setting should not need to be changed once proper protocol is selected.

B. Spec Readings

1. Wavelength for Lacasse plates should be:
L1 = 420nm for Laccase

C. Select “new” from top menu and then “read”, insert plate in reading when prompted.

D. Once reading is done copy and paste into an excel sheet, be sure to label the sheet with the date, enzyme assay being done, start and end time of incubation, samples and their orientation and any other data. Save the data on the computer and back up drive

E. Send a copy of the data to Caroline for analysis. 

                                                           Laccase Calculations
OD = (Sample + Substrate ABS) - (Sample Blank ABS) - (OD for ABTS + Buffer)

Activity (μmol/h/g) = OD / (21.9/ μmol) (incubation time, h) (g sample / mL of sample homogenate)

21.9 / μmol is the micromolar extinction coefficient for ABTS under the conditions of the assay. This is the slope of a standard curve of (oxidized) ABTS vs. ABS

