
 

Purification of Arc-Gag and Arc-gag theorized Constructs 

Overexpression: 

1. Grow a 5 ml culture supplemented with 5 µL antibiotic at 37 °C overnight. 
2. Inoculate 1-4x 500 ml LB flasks containing 500 µL of the appropriate antibiotic to 

an OD of 0.1 (should take ~500 µl). OD can be measured on a 
spectrophotometer against 1ml of LB as a blank.  

Tip: An appropriate volume of cells can be determined using a single flask as a test 
subject. This saves time, limits the possibility of contaminating the remaining 500 
ml cultures, and allows for slightly greater cell growth for harvest. For the same 
reasons it is preferential to continue using the test flask for subsequent sample 
collection. 

a. Collect OD readings at the following times to generate a growth 
curve. 

i. Immediately post inoculation  
ii. Every 30 minutes until 6 hours post induction with IPTG 
iii. Prior to cell harvesting 

3. Grow the cultures in a 37 °C shaking incubator set to 150 rpm. Take OD readings 
every ½ hour.  

4. Induce the 500 ml culture with 500 µL 1 M IPTG when the OD reaches 0.6. 
Immediately prior to induction, take a sample equal to the inverse of your OD 
reading (approx. 1 ml). Save this in a 1.5 microfuge tube labelled T0. Spin it 
down at 15000 rpg for 5 minutes, remove the supernatant, and resuspend in 80 
µL Lysis buffer. 

a. Collect the following samples in the same way as with T0. 
i. T1 - 1 hr post induction 
ii. T2 - 2 hrs post induction 
iii. T3 - 3 hrs post induction 
iv. T4 - 4 hrs post induction 
v. T5 - immediately prior to harvesting cells via centrifugation  

5. Switch cultures to 19°C at 150 rpm after 6 hours and allow to grow for 16 – 20 
hours. If using Ampicillin as an antibiotic, re-supplement culture with 500 µL 
Ampicillin prior to shifting temperature. 

6. Once all OD readings have been recorded, harvest the cells using the Nalgene 
centrifuge buckets and spin at 5000 g for 10 mins. 



 

7. Record the mass of cells harvested and flash freeze with liquid nitrogen for 
storage at –80°C. 

 
Cell Opening using the French Press 

Resuspension of the pellet 

Arc lysis buffer (20 mM NaCl, 50 mM Tris, 5% glycerol, 2mM MgCl2, 1 mM 
DTT, pH 8.0 at room temperature (RT) 

1. Resuspend pellet in 10 ml of Arc lysis buffer per 1 g of cells 
 
Using the French press 

1. Lubricate the O-rings on the piston, the base, and the flow valve with 100%              
glycerol. 

2. Insert the piston into the top cell with a gentle twisting motion. Insert it to at least                 
the “max fill” line. 

3. Screw the sample outlet tubing and the flow valve into the base. Do not screw               
the flow valve all the way in – leave it open. 

4. Place the cell with the piston inverted on the filling stand. 
5. Pour your sample into the cell. The piston can be moved to adjust the level of the                 

liquid until it is at the right level. 
6. Place the base, with the flow valve open, into the cell. A little bit of your sample                 

should be forced through the outlet tubing – this ensures that there is no air in the                 
system. 

7. Carefully close the flow valve by gently tightening it until just finger tight. DO NOT               
OVERTIGHTEN!  

8. Ensure the French Press platform is all the way down and place the filled cell               
right side up on the French Press platform and seat it against the three centering               
pins. BE SURE that the cell is pushed firmly back against ALL THREE PINS.  

9. Swing the cell clamp into position and tighten the thumb screws to secure the cell               
into place. 

10.Make sure that the handle of the piston is perpendicular to the thumb screws so               
that it doesn’t break them as it is pushed down. 

11.Place some sort of collection tube at the end of the outlet tubing to collect your                
sample.  



 

12.Turn the press on (the ratio-selector handle should be in “Down” position.). With             
the selector still on “Down,” turn the pressure increase knob to the desired             
pressure. For E. coli, a cell pressure of ~10,000 to 14,000 PSI should be enough. 

13.Once the pressure is set and the flow valve is gently closed, turn the ratio               
selector to either “medium” or “high” as desired to start the process.  

14.As soon as the top of the piston reaches the press platen, the sample inside the                
cell will be pressurized. Adjust the flow valve so that the sample flows out of the                
outlet tube.  

NOTE: The flow valve is very sensitive – a tiny movement can have a big effect. To                 
adjust the flow rate, tap the valve with one finger to open or close it the slightest                 
bit.  

15.Monitor the flow rate and pressure as the sample is processing and adjust as              
necessary. You will need to frequently open the flow valve a little bit more to               
keep the sample flowing. To get good lysis, open the valve very slowly, by              
tapping it, so that the flow is always drop-wise, never a stream. 

16.As soon as the “STOP” line on the piston has reached the top of the cell, stop the                  
process by turning the ratio-selector handle to DOWN.  

NOTE: There will be some sample loss due to material left in the valve ports and drip                 
tube.  

17.Once you are done turn the pressure increase knob all the way down (to the left)                
to return the pressure to 0. 

18.Completely disassemble the cell. Rinse the piston, cell and base inside and out             
with 70% ethanol and deionized water. Dry all parts and return to their box.              
Return the box to the drawer in the -20. 

 
Post French Press 

1. Pellet the cleared lysate by centrifugation at 15, 000 x g for 10 mins. 
2. Take supernatant and add to a new tube. Centrifuge at 30,000 x g for 16 hours. 
3. Store the supernatant in a new tube. 
4. Re-suspend the pellet in 26 mL of PBS (virus suspension). 
5. Place 4.5 ml of a 70 % sucrose solution at the base of an ultracentrifuge tube 

and layer 6.5 ml of a 30 % sucrose solution on top. 
6. Add the 26 mL of virus suspension on top. 

a. Ultracentrifuge with a swinging bucket rotor  
b. 32,000 rpm / 175,000 x g (subject to change based on available rotors) 



 

c. Run for 2 hours 
7. Extract and retain the white band above the 70 % sucrose solution (virus crude 

fraction). 
8. Layer 55 % (w/v) cesium chloride solution at the base of a 5 ml centrifuge tube 

and then layer 40 % (w/v) cesium chloride solution over that. 
9. Add 0.5 to 0.8 ml virus crude fraction on top. 

a. Ultracentrifuge with a swinging bucket rotor 
b. 46, 000 rpm / 257, 000 x g (subject to change based on rotor used) 
c. Run for 20 hours 

10.Extract and retain each band from the virus fraction. 
11.Examine purification on an SDS-PAGE gel. 

 


