Malate dehydrogenase re-folding protocol

Buffers:

Guanadine in TEA solution (50 mL)
5X TEA solution (50 mL)
50 mM triethanolamine (TEA) (0.46 g)
250 mM TEA 
50 mM KCl (0.186 g)
250 mM KCl

20 mM MgCl2*6H2O (0.203 g)
100 mM MgCl2
6 M guanadine-HCl (28.66 g) 
pH 7.5

pH 7.5
20 mM NADH
Tris-HCl solution (50 mL)
5 mL: 76.3 mg
0.1 M Tris-HCl (0.79 g)


pH 7.5

100 mM ATP
Keto solution
5 mL: 0.275 g
100 mM mesoxalic acid, in H2O


pH 7.5 (pH changes quickly!)
5 mL: 90.01 mg

MDH: from Roche, catalog number 10127248001, in 50% glycerol (NOT in ammonium sulfate)
MUST include 

a) GroEL + GroES + native MDH (positive control)

b) GroEL + buffer + unfolded MDH (negative control- no GroES) 

c) GroEL + GroES + unfolded MDH

d) GroEL + GroES7 + unfolded MDH
along with GroES7 mutants being tested
Day 1:
1. Dialyze all proteins being tested (GroEL, GroES, GroES7, GroES7 mutants) in same cylinder in 2 L of 1X TEA buffer overnight, 4°C, slow stirring

Day 2:
2. Make two tubes of MDH (unfolded and native) by combining:
a. 20 µL guanidine-TEA (unfolded MDH) or 20 µL of 1X TEA (native MDH)
b. 1 µL of 400 mM DTT

c. 19 µL of MDH
3. Let unfolding reaction incubate at room temperature for at least 1 hour, then keep on ice (for control MDH, always keep on ice, make fresh native and unfolded MDH for each day)

4. Remove proteins from dialysis and take concentrations with Bradford reagent:

a. Dilute all proteins 1:10 by combining 5 µL protein and 45 µL H2O

b. Add 50 µL diluted protein to 1500 µL pre-warmed Bradford reagent

c. Use standard curve to convert absorbance to concentration

5. Convert protein concentration to molarity, dilute proteins in 1X TEA buffer

a. GroEL: dilute to 5 µM, use molecular weight of 14-mer: 805,000 g/mol (1 = 57.5 g/mol) for SR1: dilute to 10 µM, use mol. weight of 7-mer: 402,500 g/mol

b. GroES: dilute to 50 µM, for both GroES and GroES7 use molecular weight of 75,000 g/mol
c. Example calculation: GroES at 8 mg/mL

          8 mg  x    1 g      x    1 mol     x  1,000,000 µmol  x  1000 mL  =  106.666 µM
          1 mL     1000 mg     75,000 g           1 mol                  1 L

                     Use M1V1 = M2V2 to dilute to 50 µM, use final volume of 250 µL
6. Make assay solution: (make fresh each day)
	
	1 cuvette
	12 cuvettes (1 complete series)
	84 cuvettes (7 complete series)

	MQ H2O
	450 µL
	5.4 mL
	37.8 mL

	0.1 M Tris pH 7.5
	500 µL
	6 mL
	42 mL

	1 M DTT
	10 µL
	120 µL
	840 µL

	20 mM NADH
	10 µL
	120 µL
	840 µL

	Keto solution
	10 µL
	120 µL 
	840 µL


7. Turn on PBIF spec and circulator, get set up                        

a. Kinetics                                                                  

b. Username: User

c. Password: uvmelt

d. Method name: 1p3

8. Add 1 mL of H2O to 2 cuvettes, add to cells #1 and 7, zero spec- keep H2O in cell #7 throughout every reading, remove H2O from cell #1

9. Add 980 µL of assay solution into twelve disposable cuvettes (need only 9 for native reading)
10. Add cuvettes to each cell except 7, let cuvettes warm in block at least 10 minutes
11. Make re-folding solution by combining: (for native MDH reading, don’t add any protein)
a. 129.25 µL of H2O

b. 55 µL of 5X TEA

c. 5.5 µL of 100 mM DTT (2 mM final)
d. 5.5 µL of 100 mM ATP (2 mM final)
e. 55 µL of 5 µM GroEL (1 µM final) or 55 µL of 1X TEA
f. 22 µL of 50 µM GroES (4 µM final) or 22 µL of 1X TEA
12. Incubate re-folding solution in bench heat block at 30°C for at least 10 min

13. Press start on computer, type in file name etc, get to 2 minute countdown

14. Add 2.75 µL of control or unfolded MDH solution from step 3 to re-folding solution, start timer, pipette up and down to mix, place in bench heat block

15. At 40 seconds, remove 20 µL of re-folding solution and add to cuvette in cell #1, mix with cuvette mixer, click OK to take reading

16. As soon as 1.3 minute read is over, remove cuvette #1 and discard, replace with cuvette from cell #2

17. Press start on computer, type in file name etc, get to 2 minute countdown

18. At 3 min 10 seconds (20 seconds before next reading should begin), remove 20 µL of re-folding solution and add to cell #1, mix, hit OK, take reading

19. Repeat steps 17-19 for all readings

20. Add remaining cuvette(s) once space is available
Take readings beginning at 1 minute, then every 2.5 minutes until 21 min:

Reading times: 1, 3.5, 6, 8.5, 11, 13.5, 16, 18.5, 21, 30, 45, 60 minutes (12 total)

For native MDH data, only need to collect until 21 minutes (first 9 data points)

Notes:

Leave blank of H2O in cell #7 at all times

Keep cuvette mixer in a few mLs of 50 mM Tris pH 7.5 solution when not being used, at end of day rinse and keep in paper towel
Keep NADH powder in dark in -20°C in dessicator (is light-sensitive and water-sensitive)

Light comes in from left, place arrow of cuvette on left

Data from absorbance 0- 3.5 is still linear- but don’t want samples to have absorbances much higher than 1

Save files to C: Cary 100 data: Chen lab: mjilling

    AND        C: Documents and Settings: mjilling 

Take downstairs to PBIF:


Buffers, assay solution, MQ H2O

Heat block


Cuvette mixer and cuvettes


Timer


Waste container, tips, tubes, pipettes


Proteins

Spec parameters: press setup button on left

Wavelength: 340 nm


Y max: 1.5


1.3 min collection time


Use cell changer, select cell #1


Block temperature 30°C


Report: select Parameters, Select for ASCII


Auto storage on, prompt at start

Data analysis:

For each data file, use Excel to make a graph, plot time on the X axis and absorbance on the Y axis
Create a linear trendline, slope is the rate of NADH consumption

Put all rates from 1 protein into one spreadsheet to compare
Add rates from all proteins tested on the same day onto 1 spreadsheet

Calculate the average rate of native MDH, use the average to calculate the percent rate for each protein
