
Protein Expression Protocol
Day 1 – Seed Culture and Fermenter Vessel Prep
1) Prepare one seed culture for each expression – 3 maximum.  

· In autoclaved Erlenmeyer flask combine:

· 250ml LB growth media
· 250 uL ampicillin stock (100 mg/mL)

· Inoculate growth media by cutting 3-5 colonies (along with the agar gel) out of Petri dish using a sterile loop and placing it into the media.
· Incubate in a shaker/incubater at 37ºC for 6-8 hours.
· Remove and place in the refrigerator at 4ºC overnight.  (Do NOT let the culture incubate overnight.)

2) Prepare one autoclaved fermenter vessel and autoclaved, sterile funnel for each expression.
3) Check cold-room to make sure there is 9L of ECPM1 media (3L for each expression). Leave at room-temperature overnight.
Day 2 – Fermentation

1) Place fermenter vessels under fermenter regulators and set up by doing the following:

· Screw side-bars into place.
· Link up water-in and water-out valves.  Make sure they click into place.

· Link up air-in and air-out tubing.  

· Plug in thermocouple, making sure that the two metal types are matched up by color.

· Put heating blankets around base of fermentation vessels and secure with rubber belts.
· Remove autoclave lid and snap drive-shaft into place.
· Check water regulator to make sure pressure is 20-30 psi. (This is important for fermenter cooling.)

2) Open the air-out valve. Make sure the air-in valve is open.  Make sure the harvest valve is closed.
3) Screw open central port and insert autoclaved funnel.  Pour in the following:

· 3L autoclaved ECPM1 media.

· Pipette in 6mL CaCl2(66 mg/ml)/MgCl2 (1M) autoclaved stock solution. (This is 2mL stock solution per 1L media.)
· 3mL carbenicillin antibiotic stock ( 50 mg/mL ). This is stored in the freezer.
4) Remove funnel.  Insert 100uL  antifoam directly into open port. The solution is very viscous, so pipette slowly.  This should suffice, but if the culture continues to froth too much, add additional anti-foam as needed. Close central port.  *Make sure not to screw too tight to avoid cracking the plastic fermenter vessel lid.*
5) Turn on fermentation regulator with switch at back of the machine. Turn on drive shaft and set it to rotate at 40.

6) Adjust air-in gauge to 10.
7) On temperature regulator, hold down ‘return’ button (indicated by a curled arrow) until the red dot stops flashing.  This means that the temperature regulator is set properly.  Make sure target temperature is set at 37ºC.  (Target temperature is indicated by the green light.  Actual temperature is indicated by the red light.)
8) At an optical density (OD) of 1-2, turn on the oxygen by opening the valve on the oxygen tank and setting the oxygen gauge on each fermenter to 5.  (The oxygen input should be approximately one-third of the total air influx.) It usually takes approximately one hour after inoculation to reach an OD of 1-2.
· Note: to measure the OD, remove a 1mL sample from each growth culture.  Dilute 10-fold and measure in the UV-Vis spec, using diluted LB as a blank.  The OD of the culture is the absorbance at 600nm.
9) When the OD reaches 3-4, induce protein expression by adding IPTG.  It usually takes approximately one additional hour for the OD to reach 3-4. 
· IPTG: Weigh out 750mg IPTG and suspend in 9mL ddiH20. Vortex to get into solution. Pipette 3mL of this solution into each fermentation vessel. (The target final concentration of IPTG is approximately 300mM.) Make sure to return the IPTG to the -20ºC freezer.
10) Adjust Temperature.

· For PA expressions, the temperature on the thermostat should be adjusted to 30ºC once cells are induced.  (This is because PA is expressed in the periplasmic space.) 
· For LFn and other LF truncations and mutants the temperature remains at 37ºC.
11) Allow cells to grow for 1-2 more hours.  Measure the OD again and harvest when it reaches 8-10 or after 2 hours, whichever comes first.
12) Harvest each cell culture into 1-liter centrifuge bottles. Open the harvest valve and put the harvest tube into the centrifuge bottle. To get enough pressure to force the cell culture out of the fermentation vessels: 1) close the air-out valve; 2) remove the drive shaft from the top of the vessel and cover the top with the autoclave cap.  Fill up two 
1-liter bottles for each culture.  There will be approximately one liter leftover, which will be added to the bottles later.
13) Balance the centrifuge bottles inside the rotor cups (using the analytical balance next to the centrifuge in the Berger lab).  Balance the bottles in pairs, getting them to the same mass within 0.1 grams.
14) Spin at 5000 RPM for 15 minutes in the Berger lab Beckman centrifuge.  Pour off supernatant into jars, which will be autoclaved.  *** This step is an important part of our lab’s biosafety protocol.  The supernatant must NOT be dumped down the drain.***

15) Collect the remaining cell growth culture in the same centrifuge bottles, rebalance as before and spin again at 8000 RPM for 15 minutes.  ***Pour off the supernatant into bottles for autoclaving.***

16) The protocol for handling the pellet depends on the type of protein you have expressed:

· For LFn and other LF truncates and mutations: Collect the pellet from the bottom of the centrifuge bottles using a plastic spatula.  Place into an empty plastic Petri dish; wrap edge in parafilm; place in a zip-lock McMaster bag and store in the 

-80ºC freezer. Store until prepared to lyse and purify.
· For PA:  This protein is expressed in the periplasmic space, so it needs to be isolated from the cells on the same day as protein expression.  Collect the pellet from the centrifuge bottles and isolate the protein using the periplasmic lysis protocol.
16) Clean up:

· Screw open central port on fermentation vessels. Pipette in 10mL 10M NaOH.  Be very careful not to get this concentrated base on the plastic fermentation lid. Using a funnel, pour in 3L diH2O. Mix with drive shaft at 40 units and air-in at 10 units to clean inside of fermentation vessels.  (This kills any remaining bacteria.) Once vessels are clean, harvest water and discard.
· Autoclave fermenter vessels in 30-minute gravity cycle. Ensure that the ‘air-out’ and ‘harvest valves’ are closed.  Open ‘air-in’ valve. It’s the one with the filter on the tubing. (This ensures that no unfiltered, non-sterile air gets into the vessels.) Make sure that the filter is not in the autoclave bucket so that it does not get wet and clogged. (This can be done the following day.)
· Wash and dry the centrifuge bottles and caps and return them to the Berger lab.

· Autoclave the supernatant in 30-minute liquid cycle.  (This can be done the following day.)
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