Dictyostelium Myosin Isolation (Three Day Protocol)

To make myosin from 3 liters of culture.

Day  -3

1.
Seed 3L HL5 in 6L flask with cells to minimum density 5 x 104
Day  -1 

1.
Put 70.1ti rotor in cold room. 

2.
Make: 

3L DB 

4L Assembly buffer, store cold room.

Day 1

1.
Count cells. Use at least 3 x 109 cells for prep.

2.
Precool J6, Sorvall RC, and Beckman centrifuges and SS34 and 70.1Ti rotors.

3.
Pour cells in 1L bottles, balance.

4.
Spin down cells at 3k rpm in J6 at 4oC for 7 min, brake 8.

5.
Dump media, resuspend cells in 500ml cold DB per liter cells, pool in 2 bottles, balance, spin as before.

6.
Repeat DB wash again.

7.
Resuspend cells in about 100ml DB, transfer to cold 50ml conical tubes, balance, spin as before in J6.

8.
Measure cell pellet volume, resuspend in two times cell volume of Sonication buffer.

9.
Dilute 10ul cells in 90ul DB and examine under hemacytometer.

10.
Transfer cells to cold plastic beaker on ice water.

11.
Using medium tip set at 30% output, sonicate at 0oC with constant stirring 2x 20 sec allowing 20 seconds rest in between bursts.

12.
Check cells for 95% lysis. If not, resonicate.

13.
When lysed, transfer to cold oak ridge tubes, balance, and spin at 18k rpm, 30min in cold SS34 rotor in cold Sorvall.

14.
Using Pasteur pipet, pipet low speed Supe 1 into about 4 cold polycarbonate tubes, balance, cap, and spin in 70.1Ti at 41k rpm (150,000g), 4oC, 2hr.

15.
Using Pasteur pipet, pipet high speed Supe2 to long, wide dialysis tubing allowing volume for 4x swelling.  Avoid taking soft pellet 2.  Use 1 dialysis tube per 1 polycarbonate tube.

16.
Dialyse overnight versus 4L cold Assembly buffer.

17.
Put 70.1Ti rotor back in cold room overnight.

Day 2

1.
Precool Sorvall RC and Beckman centrifuges, SS34 and 70.1Ti rotors, and large Dounce homogeniser.

2.
Transfer dialysate to cold oak ridge tubes, balance, and spin 18k rpm, 4oC, 30min to pellet actomyosin filaments.

3.
Prewash superose 6 column with two column volumes (60ml) Column buffer at less than 0.5ml/min.

4.
Resuspend pellets P3 in about 2ml total cold TK buffer, pool in Dounce homogeniser on ice, measure volume.

5.
Add equal volume cold 2x Disassembly buffer and homogenise.

6.
Transfer homogenate to cold polycarbonate tube, cap, balance, and spin 150,000g (no more than 40k rpm), 4oC, 30min.

7.
While 70.1Ti is spinning preload 4ml 1x Disassembly buffer on column so that it will be done when spin is completed (about 8min).

8.
Load 2ml Supe 4 on column. Postload 1ml 1x Disassembly buffer. Elute with 30ml Column buffer.  (See 3.10 for detailed column chromatography procedures

9.
While column is running pour two thick 15 well 10% minigels.

10.
Take 10ul aliquots of every other fraction into labeled tubes containing 10ul 2x SDS gel sample buffer, mix, boil 5min, run hot aliquots on gel at 150V.

11.
Coomassie stain gels at least 30min, destain until actin and myosin bands appear.  Myosin is in fractions 16-26. Actin appears in fraction 40-50.

12.
Pool the myosin fractions without actin (about 8) avoiding the trailing edge.

13.
Dialyse myosin pool versus 2L Dialysis buffer 2.

Day 3

1.
Precool Sorvall RC centrifuge, SS34 rotor, rotor adaptor, and 1ml Dounce homogeniser.

2.
Transfer dialysate to cold polycarbonate tube. Measure volume.

3.
Add MgCl2 to 10mM. Hold at 0oC, 60min.

4.
Prepare standard protein samples for Bradford assay.

5.
Balance tube and spin 18k rpm, 4oC, 30min to pellet myosin filaments.

6.
Pour low and high percentage PAGE  minigels.

7.
Resuspend Pellet 5 in 1ml Storage buffer, transfer to homogeniser and homogenise gently. Save Supe 5!

8.
Transfer to cold 1.5ml eppendorf tube, spin in cold room microfuge at top speed, 15min.

9.
Assay protein standards for standard curve.

10.
Transfer clarified Supe 6 to fresh cold 1.5ml tube. This has myosin monomers!

11.
Assay aliquots of myosin for protein concentration. If too dilute, redialyse versus 1L dialysis buffer 2 and recapture.

12.
Run aliquots on PAGE  for purity.

Solutions

Sonication Buffer 

	Stock
	Volume or amount added  (100ml ) 
	final conc
	Note

	 0.2M tetrasodium Pyrophasphate (Nappi)
	20ml
	40mM
	

	sucrose    
	45g
	 45%
	

	0.5M Triethanolamine (Teola) pH 7.5  
	1ml 
	5mM
	

	10% sodium azide
	0.1ml 
	0.01%
	

	1M PMSF
	100µl 
	1mM
	add before lysing cells

	50mg/ml TPCK
	100µl 
	50µg/ml
	add before lysing cells

	10mg/ml pepstatin
	150µl 
	15µg/ml
	add before lysing cells

	10mg/ml leupeptin
	100 µl 
	10µg/ml
	add before lysing cells

	 1MDTT
	500µl
	5mM
	add before lysing cells


Assembly Buffer 1

	Stock
	Volume or amount added  (4L ) 
	final conc

	PIPES, free acid
	12.1g
	10mM

	 EDTA
	7.4g
	5mM

	KCl
	14.9g
	50mM

	Sodium Azide
	0.8g
	0.02%

	pH to 7.0 with ~45 pellet of NaOH, bing to volume, cool down and add fresh
	
	

	1M DTT
	4ml
	1mM

	1M PMSF
	2ml
	0.5mM


Column Buffer

	Stock
	Volume or amount added  (200ml ) 
	final conc

	0.5M Teola, pH 7.5
	4ml
	10mM

	0.5M EDTA, pH8.0
	0.4ml
	1mM

	KCl
	8.95g
	0.6M

	10% Sodium azide
	0.2ml
	0.01%

	Bring to volume, cool down 
	
	

	0.1M ATP, pH 7.0
	0.4ml
	0.2mM

	1M DTT
	0.2ml
	1mM


Filter through 0.22µm filter before use

TK buffer

	Stock
	Volume or amount added  (50ml ) 
	final conc

	0.5M Teola pH 7.5
	1ml
	10 mM

	3M KCl
	0.8ml
	50 mM


2x Disassembly buffer 

	Stock
	Volume or amount 

added  (50ml ) 
	final conc

	KI
	10g
	1.2M

	0.5M Teola,pH 7.5
	1ml
	10mM

	1M MgCl2
	0.5ml
	10mM

	0.5M EDTA, pH 8.0
	0.1ml
	1mM

	1M CaCl2
	0.1ml
	2mM

	1M DTT
	0.05ml
	1mM

	0.1M ATP
	5ml
	10mM


1x Disassembly buffer can be made by diluting 2x with TK buffer.

Assembly Buffer 2

	Stock
	Volume or amount added  (1L ) 
	final conc

	1M Tris-Maleate, pH 6.5
	10ml
	10mM

	3M KCl
	16.7ml
	50mM

	1M DTT
	1ml
	1mM


Myosin storage Buffer

	Stock
	Volume or amount added  (10ml ) 
	final conc

	0.5M Teola, pH 7.5
	0.2 ml
	10 mM

	0.5M EDTA
	0.2 ml
	10 mM

	3M KCl
	0.8 ml
	0.25 M

	1M DTT
	10 µl
	1 mM

	10% Sodium Azide
	10 µl
	0.01%


Superose 6 Column Procedure to Fractionate Actomyosin 

Procedure

This is a supplement for Dicty myosin prep to be used at day 2 to fractionate the actomyosin in supe 4.  

1.
SET PUMP PRESURE LIMIT AT 1.2 MPA  

2.
FILTER ALL BUFFERS WITH 0.22mm FILTER AND CHILL BEFORE LOADING ON THE PUMP.  

3.
Wash pump A with column buffer 

3.1  Put pump A inlet into column buffer and empty waste bottle.  

3.2  On CONTROLLER UNIT, press [image: image1.wmf]manual

 then, press [image: image2.wmf]step  

forward

 until the screen displays [VALVE 1.1.1]  (this means the valves 1,  2 and 3 are all at position 1),   if the setting is not  1.1.1 ,  for example: if [VALVE 2.1.1], change by  entering 1.1 followed by pressing [image: image3.wmf]do

store

,  if  [VALVE 1.1.3], change by entering 3.1 followed by pressing [image: image4.wmf]do

store

. 

3.3  Press [image: image5.wmf]step  

forward

 until the screen displays [WASH A.B], Enter 1.0 then press [image: image6.wmf]do

store


3.4  When the wash is done, the screen will display [WASH A.B  0.0] .

4.
Set UV monitor range at 0.2.

On UV MONITOR, press  [image: image7.wmf]range AU

 or [image: image8.wmf]range AU

  until the indicator light at 0.2 is on
5.
Equilibrate the Column with Bank 1, Method 2.  

The method programs the first 10 ml of buffer to go through the delivering tube in order to clean the tube.  The total equilibrating volume is 60ml.    

5.1  Set 2 tubes on FRACTION COLLECTOR, position delivery arm, and set fraction size to 5ml by pressing  [image: image9.wmf]7

fraction 

size

, then enter 5.0 and press [image: image10.wmf]store  

 

return

. 

5.2  On CONTROLLER UNIT, press [image: image11.wmf]method 

file

, the screen will display  the current bank and the unused methods in the bank.  ( For example :[B1  145]  means Bank 1 and method 1,4 &5 are not used).  If the display is not in bank 1, change by entering 1 and press [image: image12.wmf]do

store

.  

5.3  Print out the method by pressing [image: image13.wmf]step  

forward

 until screen displays [List method], enter 2 and press [image: image14.wmf]do

store

.

The standard method is as follow:


  0.00      conc %B                0.0       
  0.00      ML/MIN              0.30       --------   flow rate at 0.3ml/min
  0.00      CM/ML               0.10
  0.00      VALVE. POS        1.1
  0.00      VALVE. POS        2.2
  0.00      VALVE. POS        3.2
  0.00      CLEAR DATA
  0.00      MONITOR               1
  0.00      LEVEL  %             5.0
  0.00      INTEGRATE            1
  0.00      PRT  PK              1.00
  0.00      ML/MARK            5.0
  0.00      PORT. SET           6.1       -------   valve PSV 100 on fraction collector open to develivery arm 
10.00      PORT. SET           6.0       -------   valve PSV 100 switch to waste line
60.00      PORT. SET           6.0

Try not to change the method!   The only thing that may need change is the flow rate.  

To change the flow rate:

 Press [image: image15.wmf]step  

backward

until screen displays [program method], enter 2 and press [image: image16.wmf]do

store

.   

 Press [image: image17.wmf]step  

forward

 until the screen displays  [0.00  ML/MIN     0.30].  

 Press [image: image18.wmf]change

,  the 0.00 will blink, press [image: image19.wmf]do

store

, the 0.30 will blink, enter (a number less than 0.5) and press [image: image20.wmf]do

store

.  

 Remember that the flow rate should not exceed 0.5ml/min.  

5.4 
If there is no change to be made in the method, press [image: image21.wmf]exit

 to exit method file, the screen will display [RUN METHOD], enter 2 and press [image: image22.wmf]do

store

 to start the program.  

5.5
Check the back pressure occasionally.  At a flow rate of 0.3ml/min, the pressure is usually at 0.6 MPa.  

6.
Set baseline on UV monitor and chart recorder.   

6.1  On UV MONITOR,  press [image: image23.wmf]auto  

zero

mark

 for 2 second until the autozero indicator light goes on.

6.2  On CHART RECORDER, adjust the zero adjustment knob for blue recorder pen to right side of the chart. 

7.
Wash pump B with 1x Disassembly buffer with valve 1.2,  2.1, 3.1.   This will flush the sample loop with 1x Disassembly buffer.   

7.1  Put pump B inlet into column buffer. 

7.2  On CONTROLLER UNIT, press [image: image24.wmf]manual

 then, press [image: image25.wmf]step  

forward

 until the screen displays [VALVE 1.1.1],  change the setting by  entering 1.2 followed by pressing [image: image26.wmf]do

store

.   The screen will now display [VALVE 2.1.1]. 

7.3  Press [image: image27.wmf]step  

forward

 until the screen displays [WASH A.B], Enter 0.1 then press [image: image28.wmf]do

store


7.4  When the wash is done, the screen will display [WASH A.B  0.0] .

8. Return the valve setting to 1.1.1 before loading the sample to sample loop.    Important!!! You will lose your sample to waste if the valve 1 is at position 2!!! 

8.1  On CONTROLLER UNIT, press [image: image29.wmf]end

  to return the valve to default setting (i.e. [VALVE 1.1.1] ).

9. Change fraction collector to fraction size 0.3ml.  

9.1  On FRACTION COLLECTOR, press [image: image30.wmf]7

fraction 

size

, then enter 0.3 and press [image: image31.wmf]store  

 

return

.  

9.2  Set 50 tubes in fraction collector. 

10. Load column sample onto sample loop 

10.1  The 2ml sample loop should be attached between ports 2 & 6 on valve 1.  

10.1  Attach the injection fill port to port 3 on valve 1.  

10.3  Fill a 3ml syringe with 1x Disassembly buffer and attach a injection needle to the syringe.  Insert the needle into the injection fill port and inject the buffer into the sample loop.  Collect the liquid from port 4 in a waste bottle.  This step will clean the sample injection route.  

10.4  Repeat step 10.3 with column sample.    

11. Run bank 1 method 3.   This step is very similar to step 5.  

11.1  On CONTROLLER UNIT, press [image: image32.wmf]method 

file

, the screen will display  the current bank and the unused methods in the bank.  ( For example :[B1  145]  means Bank 1 and method 1,4 &5 are not used).  If the display is not in bank 1, changeby entering 1 and press [image: image33.wmf]do

store

.  

11.2  Print out the method by pressing [image: image34.wmf]step  

forward

 until screen displays [List method], enter 3 and press [image: image35.wmf]do

store

.

the standard method is as follows:

0.00      conc %B                100       --------   pump B activated at first 8 ml to deliver disassembly buffer
0.00      ML/MIN              0.30       --------   flow rate at 0.3ml/min
0.00      CM/ML               1.00
0.00      VALVE. POS         1.1
0.00      VALVE. POS         2.2
0.00      VALVE. POS         3.2
0.00      CLEAR DATA
0.00      MONITOR                1
0.00      LEVEL  %              5.0
0.00      INTEGRATE             1
0.00      PRT  PK               1.00
0.00      PORT. SET             6.0  
5.00      VALVE.POS           1.2       -------  valve 1  move to position 2, sample injection position  
8.00      CONC %B              100       
8.00      CONC %B               0.0       -------  pump A activated to deliver column buffer  
8.00      VALVE. POS          1.1        -------  valve 1 switch back to position 1  
8.00      ML/MARK              0.3
8.00      PORT. SET             6.1       
23.00      PORT. SET            6.0
60.00      CONC %B              0.0

Try not to change the method!   The only thing that may need change is the flow rate.  

To change the flow rate:

•
Press [image: image36.wmf]step  

backward

until screen displays [program method], enter 2 and press [image: image37.wmf]do

store

.   

•
Press [image: image38.wmf]step  

forward

 until the screen displays  [0.00  ML/MIN     0.30].  

•
Press [image: image39.wmf]change

,  the 0.00 will blinks, press [image: image40.wmf]do

store

, the 0.30 will blinks, enter (a number) and press [image: image41.wmf]do

store

.  

•
Remember that the flow rate should not exceed 0.5ml/min.  

7.4  If there is no change to be made in the method, press [image: image42.wmf]exit

 to exit method file, the screen will display [RUN METHOD], enter 7 and press [image: image43.wmf]do

store

 to start the program.   

12. Wash both pumps with filtered dH2O after the run.  Leaving salts in pumps for long period will damage the pump.  Remember to sign log book after each run.  

Column Cleaning  

If you notice the following, the column should be cleaned: 

 The back pressure reaches 1MPa at 0.3ml/min.

 A space become visible between adaptor and filter    

 A color change at the top of the column

 A loss of resolution

Follow the procedures in sequence to clean the column.  Do not reverse the flow during cleaning since this may cause a loss of efficiency.  (According to the Pharmacia Instruction for Superose 6 column, reversing the flow should only be used as a last resort since it may distort the packing.)

1.
Change the filter at the top.  Instructions for changing the filter are supplied with the Filter Kit.   

2.
Set the pressure limit control at 1 MPa (will not allow a flow rate of more than 0.3-0.5 ml/min) 

3.
Wash with 25ml 50% acetic acid. 

4.
Wash with 25ml water.

5.
Wash with 25ml 20% ethanol (run at a low flow rate).

6.
Wash with 25ml 0.1M NaOH.

7.
Rinse with 25ml water and a few injections of 50% acetic acid (3x of 200 ul).

8.
Equilibrate with buffer. 

A cleaning volume of 25ml is only a guideline. The practical requirements are best determined by monitoring the baseline, which should be stable at the end of each step.

