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Hazard Identification & Risk Assessment 
Reagent 
Liquid: 100mM NaPO4 buffer, pH 7.0, 0.5M EDTA, 10% Sarcosyl, Triton X-100
Liquid nitrogen, BSA, Bio-Rad Protein Assay Dye Reagent Concentrate
Solid:  DTT (dithiothreitol ), MUG(4-methylumberiferryl-beta-D-galactopyranoside) Na2CO3
	Hazard
	Assessed Risk
	Selected Control/s
	Reasons

	Liquid nitrogen
	2
	PPE
	

	Dye Reagent Concentrate
	2,4
	PPE
	

	DTT
	2
	PPE
	


The standard classification of hazardous substances uses the terms:

1. Very Toxic 

2. Toxic 

3. Harmful 

4. Corrosive 

5. Irritant 

6. Sensitiser 
Quantitative GUS Assays (Microtitre)
GUS Assay Solutions

Extraction Buffer


20mL





50mM NaPO4 buffer, pH 7.0

10mL (100mM stock)




10mM DTT 



0.2mL (1M stock, freshly made)

10mM EDTA, pH 8.0


0.4mL (0.5M stock)



0.1% Sarcosyl 


0.2mL (10% stock)



0.1% Triton X-100


20(L





mQ water



9.18mL





Store at 4(C for up to 1 month.

1mM 4-MU Stock
Dissolve 19.82mg (Sigma M-1508) in 100mL distilled water (may take time to dissolve). Wrap in foil and store at 4(C for up to 1 month. (If you expect a low level of GUS activity, prepare the fresh 1mM 4-MU stock).

5mM MUG Stock

FW=352.3, plus approx. 15% water (about 405.145 actual molar mass). Therefore add 41mg MUG to 10mL of 100mM phosphate buffer (pH 6.5) to give a 10mM solution. Dilute 1:2 to get 5 mM. Aliquot in 2mL lots and store at –20(C for up to several months. 

Stop Buffer
0.2M Na2CO3. For 1L, mix 21.2g Na2CO3 in a final volume of 1L distilled water. 

Bradford Assay Solutions

BSA Stock

Dilute BioRad BSA standard as instructed on package. Freeze in approx. 500(L aliquots. Dilute standards in extraction buffer to concentrations required for Bradford assay.

Bradford Solution

Dilute 1 part Dye Reagent Concentrate (Bio-Rad) in 4 parts water just prior to use.

Preparation of Protein Extracts from Plant Material
1. Obtain approx. 70 mg of leaf tissue (one punch with cutting tool), freeze immediately in liquid nitrogen. Homogenize in 1.5mL tube in mixer mill using same method as for genomic DNA extraction. Immediately add 700(L GUS extraction buffer and homogenise once more to mix the sample and the buffer well. Extract proteins for 2 hours on ice. (Note that unused samples may be stored for up to 2 months at -80(C without loss of GUS activity.)  I also found that storing protein extract at -20(C was fine (at least for 1 week in tobacco leaf samples).

2. Pellet cell debris by spinning at 10K for 15 min at 4(C.

3. Transfer supernatant to a fresh tube and keep on ice. Determine protein concentration by Bradford assay. 

Bradford Assay
1. Dilute BSA stock to the following concentrations in mQ water and store frozen: 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0mg/mL.

2. Place 200(L diluted Bradford dye reagent into each microtitre well to be used. Prepare four replicates for each dilution (use a multichannel pipette to decrease variation).

3. Add 10(L each standard or protein sample to the appropriate well (see Table below) and mix well with pipette tip while avoiding air bubbles.

4. Incubate for 20 minutes at room temperature then measure absorbance at 595nm.

5. Average results and use standard curve to determine protein concentrations in experimental samples.

Measuring GUS Activity of Plant Extracts

Preparation of microtitre plate

1. Calculate the amount of each protein extract required to add 3 (g of protein into each well, and the corresponding volumes of extraction buffer required to bring the volume in each well to 40(L. Prepare a 6x40(L master mix for each protein sample and leave on ice.

2. Dilute 1mL of the 1mM 4-MU in 9mL extraction buffer to give 10mL of 100(M 4-MU (10x dilution). Dilute this 1:5 in extraction buffer to give 5mL of 50x dilution. Make up a 4-MU concentration series in eppendorfs using the following table. 

	Final amount (in 200(L in well) (pmol)
	Volume of 10x 4-MU dilution ((L)
	Volume of extraction buffer

	10
	25 (50x dilution)
	975

	20
	50 (50x dilution)
	950

	60
	30
	970

	100
	50
	950

	200
	100
	900

	300
	150
	850

	400
	200
	800

	500
	250
	750

	600
	300
	700

	800
	400
	600

	1000
	500
	500


3. Pipette 300(L of each 4-MU dilution (in ascending order) into one row of a normal microtitre plate. Using the multipipette, add 30(L of extraction buffer to each well in the first 4 rows of a white (Greiner Lumi-Trac) 96-well microtitre plate.  Use the multipipette to transfer 20(L of each 4-MU dilution from the normal plate to the first 4 rows of the white microtitre plate. This produces the standard curve dilution series. 

4. Add 40(L of each protein master mix to four wells in a white 96-well microtitre plate (see attached plate layout). 

Measuring Fluorescence with Fluostar

1. Wash the pumps by priming 5x with distilled water. Dilute 2mL of 10mM MUG solution with 100mM phosphate buffer (pH 6.5) to give 4mL of 5mM solution. Prime Pump 1 with 1500(L of 5mM MUG solution and prime Pump 2 with 4.5mL 0.2M Na2CO3. Keep the MUG solution in a small beaker filled with ice.  

2. Place the plate in the Fluostar and run the program ‘SVEN(GUS)’. The Fluostar will add 10(L of 5mM MUG to the sample wells to initiate the reaction and then pause. Remove the plate and incubate for 40 minutes in the 37(C room.

3. Place the plate back in the Fluostar and re-start the program. The Fluostar will inject 150(L of 0.2M Na2CO3 into each well to stop the reaction and then measure    

fluorescence using an excitation filter of 355 nm and an emission filter of 460 nm.

4. Access the results from the Excel worksheet attached to the Fluostar.

Notes on using Fluostar:

-Inside the cabinet, the light guides for use with fluorescence measurements must be placed in the far right hole in the appropriate positioning wheel. The wheel must then be turned as far as possible to the left. This ensures that the light guides are in line with the optics. Be sure that the correct optics/light guide for fluorescence measurements are selected (see Diagram in Section 4.4 of Fluostar manual).

