Updated: 7.09.05. 

Operating fermentor

- Switch on air-con

- Switch on extractor fan (Black knob to position "extract hoods on"; red knob is always ON=I)

- Switch ON centrifuge

- Switch on steam levers 1 and 2 on the wall OUTSIDE the fermentor room, VERY SLOWLY
- Empty condensate container (white plastic container behind the fermentor, under the rack).

- Put in CEREX (Cell mass/OD) sensor (exit hole up=align 2 red dots) and connect grey cable.

- Switch on CEREX controller. Press "Options" until displaying "Sterilization"<enter>

- Switch ON Fermentor (front panel: power switch 16 on; power switch 17 on (upwards)

- Agitator knob and the Heater knob ON

- Put in Oxygen sensor (into left port on the fermentor, connect to a grey cable. You will have to calibrate it later, once the fermentor is full. When not in use, O2 sensor it is kept in a box).

- Put in pH-electrode (right port); (pH electrode is normally kept in 3M KCl; rinse first).

(A) Calibration

- connect the electrode to the orange-top black cable (attached to the fermentor) (Do NOT put it into the steel holder)

- plug the thin green wire (earth) to the little hole on the steal holder

- on the side panel, press "Menu"


- calibrate <enter>


- sensor 2 <enter>

- measurement <enter>


- buffer cal <enter>

- auto <enter>

Submerge the electrode into buffer 1 (pH 7) <enter>

wait until stops flashing and shows ("pH 7") then <enter>

submerge the electrode into buffer 2 (pH 10) <enter>

wait until stops flashing and shows ("pH 10") then <enter>

exit until shows current values


rinse the electrode

- (B) Putting the pH-electrode in place

- disconnect green "earth" wire

- slide the electrode through a metal holder

- screw in the red cap

-connect green "earth" wire

Filling the fermentor

(a) Close the drain valve (big black knob) and the sample valve (green knob) (clockwise). The adjacent 4 steam valves (small black knobs) should also be closed.

(b) fill with water/growth media 

- Fill 1/3 way (with deionized water)

- Pour 2 buckets of prepared media, under the shield;  switch off fan/aircon during the fill)

- wash the inner sides of the fermentor with water

- Fill up to 120 lit (liquid level = below the middle of the "porthole").

- Add 3ml anti foam reagent 204 (Sigma)

- Add 100ml 4N NaOH

- Wipe off rubber seal and close vessel lid

(c) close the lid (CAREFULLY, VERY, VERY HEAVY)
- screw the 5 black knobs on the lid

- Connect the "burst-disk exhaust" (put in the rubber o-ring) and tighten the clamp

- Connect the small exhaust (put in the black rubber o-ring) and tighten the clamp

- put F and HF foam detectors and tighten their rings (F goes into the left hole, dipped to the upper rim of the lid, and HF goes into the right hole, dipped ~ 6 cm). (HF should be dipped less than F; both should be above the liquid level)

- Check that all the clamps on the lid are tightly closed and that the sample port has a lid and is closed

- If there is an alarm flashing, press Alarm ack (alarm acknowledge)

-Switch ON all supplies (levers/knobs 3-15)

- Inside the fermentor room, on the back wall, left-hand side:

- steam lever 3 (blue, upwords)

- steam lever 4 (blue, upwords)

- steam lever 5 (blue, upwords)

- steam lever 6 (yellow, horizontal, anti-clockwise; first need to pull little metal lock upwords and then turn)

- water lever 7 (red, upwards)

- air lever 8 (compressed air, upwords)

- air lever 9 (compressed air, upwords)

- air lever 10 (1/2 way)

On the rack

- air lever 11 (black, compressed air)

- air lever 12 (white, compressed air)

- steam lever 13 (white)

- water lever 14 (white)

- steam knob 15 (counterclockwise, COMPLETELY OPEN)

(d) Fermentor panel

- press Deactivate (this will turn off all control loops)

- Then press "Activate" (this will enable you to turn on control loops)

- Check that you are in the Growth mode (Green light on top of the fermentor panel should be lit.  If it is not, (i.e., if cool A or cool B light is on), set the temp just above the vessel temp (shown on the right) to get into the GROWTH mode. To do that, press MAIN-CONTROL-temp- set xxx °C)

(e) Mix the media

- Turn on Agitation: (press growth mode; press MAIN; press CONTROL; press Ag(itation) speed; sp (set point)=100-200 <enter>; press ON

(f) pH the media

- After the media is mixed, adjust the pH as required: 2xTY= pH to 7.4 as follows:

- Before you open the inlet port on top of the fermentor, make sure there is no pressure in the fermentor before opening the inlet port. If there is a pressure, release it through valve TY-5N:
- turn TY-5N valve ON (MAIN--SYNOPTIC--VALVES-- TY-5N ON

- remove one foam needle (to let out any remaining pressure); put it back and tighten the ring

- open top port and adjust pH (through a plastic funnel); MAKE SURE YOU DO NOT DRIP NaOH or HCl ON THE OUTER FERMENTOR SURFACE)

- Close the inlet!

- Turn TY-5N valve to "AUTO"
Sterilize media

To start sterilization,

-set stirrer to 100 (MAIN-Control-Ag(itation) speed 100)

-check that CEREX is in "sterilise mode"

-On the fermentor: 

- main - activate

-main - sterilize (heat B 98°C, 20min 121.5°C). This is NOT OK for sugars as well. Press "START".

When orange "Sterilize" light is ON, open steam valves  (4 small black knobs) to sterilize drain port and sample port.

When cooling down (cool A and cool B lights ON), close these 4 valves.

Wait until in growth mode (can be forced by setting growth temperature in sterilize mode to above the current temperature (wait until temp<60°C)

Switch fermentor off by pressing "DEACTIVATE"

To leave o/n, switch off water (lever 14)

- Assemble the centrifuge:

- check that the cylinder is empty

- put in teflon liner with seam in the correct direction (heavy, DELICATE)

- grease the threads at the bottom of the cylinder

- screw-in already assembled bottom of the cylinder

- grease the pivot on the bottom assembly (i.e., the outside tip of the bottom cylinder assembly)

- tighten with the huge wrench; the V-mark on side of the cylinder should line-up with a V-mark on the cylinder bottom assembly

- the footbearing with inlet tubing should already be in position at the bottom of the centrifuge

-put towel on edge of the centrifuge drum

-put in cylinder carefully

-put in top tray with the outlet tubing into the kill tank

-put on lid 

-take off plastic cap from top of the cylinder

-grease the threads on the top of the cylinder

-push in the head-bearing spindle from the top (push it with one hand and catch it with another)

- Check that the TEETH on the spindle are in register (fitting in the notches)

-tighten (clockwise) with 2 spanners

-lower the large metal sleeve and tighten it

FERMENTATION (morning day 2)

- Press 'activate'. Machine should be in growth mode (Green light on top of the fermentor panel ON)

- Switch water back on (lever 14)

- Activate temperature (36°C, AUTO)

- Stirrer 100-200,

- O2 enrichment ON (sp=0 in oxygen enrichment); NOTE: DO= Dissolved Oxygen) should be OFF

- air 60-100 (watch out for too much foam);

- Wait until temperature stable

- Calibrate DO electrode; First calibrate 100% oxygen (with sensor in the fermentor) and then ZERO with sensor cable removed.

- Calibration is executed on the side-panel (press MENU, until "cal sensor 1" <enter>; measurement <enter>; air cal <enter>; 100% (or 750 mm Hg) <enter>; WAIT until DONE appears

-then, calibrate 0% oxygen: disconnect oxygen sensor cable from the fermentor port (for NO LONGER than 90 sec); (press MENU, until "cal sensor 1" <enter>; measurement <enter>; zero <enter>;WAIT until DONE appears

- re-connect the oxygen cable to the fermentor 

- Switch CEREX back from "Sterilise mode": press "Cancel", then "Options", press until "Quickstart" appears <enter>; low level cal = 9(=yes);immerse in broth <enter>; calibrate. <enter>;.Rvalue=6.6 <enter>; cell mass profile<enter>;options; for OD profiles choose user profile 0001 <enter>; new run? <enter>; press 9=yes to verify the run; you will get the message "NEW RUN INITIATED"

- may want to reduce air-flow to 50

- Add antibiotic and innoculate (open valve TY-5N, remove one foam probe briefly, open sample port add through port)

- make sure TY-5N is on AUTO again

- Air flow = 100

- Start BioCommand, Open existing recipe (continue), choose 'LMB standard recipe' and Start new batch (OK)

- Use Views, Trend.1 to monitor and print

- Samples can be taken through sample valve (cumbersome)

- To add inducers etc., open valve TY-5N, remove foam probe briefly, add through sample port

- set TY-5N to AUTO
HARVESTING

- Stop all loops (not required, can be done at the end, in this case reduce airflow to minimum)

- Open valve TY-5N (=ON)

- remove one foam sensor

- open sample port

- Close valve TY-5N again (= AUTO)

- Fermentor can be switched off at this point (DEACTIVATE and set ALL VALVES to AUTO)

- CEREX OFF

- switch off all switches/levers from No 17 to 1

- open the fermentor lid

- Take the metal clamp of the "burst disk exhaust" (on the left of the fermentor) and slide the exhaust toward the metal rack

- Pull out completely foam (F) and high foam (HF) detectors (leave them hanging off the side)

- Remove a small clamp from the exhaust (do not lose the o-ring) and dislodge the connection to the exhaust

- unscrew (partially) 5 black knobs holding the lid and open the lid

- Attach pump:

-left tubing to the drain port AND OPEN DRAIN valve

-right tubing to the centrifuge (make sure that there is a blue ring in place)

- Put outlet from the centrifuge into the kill tank

- put spray tray under centrifuge

- Turn the pump on (switch on the wall); set speed to 10-15 but do not press satart yet

- Start centrifuge. (noisy, use ear protection)

- When centrifuge up to speed (15K), start culture pump (press START on the pump), adjust the speed so that eflux is clear (after debubbling)

- this takes 1 hour

- Stop centrifuge. It takes 10 minutes before standstill light comes on.

- make sure that the draining hole on the cart is closed

Open the centrifuge

- unscrew the spindle-protective sleeve upwords into the headbearing

- unscrew the head-bearing with two spanners, push the spindle upwords (it should be retained there)

- remove and wash the lid

- remove and wash the top tray 

- put protective cap on top of the cylinder

- put the towel on edge of the drum

- lift the rotor - keep it upright (lab coat advisable, really) VERY HEAVY: rotor + cells + 5 L liquid ! and put it on the cart

- Remove bottom cylinder assembly with spanner

- slide the spatula between the liner and the cylinder, pull the liner out and put onto area near sink

- Scrape cells together with shovel

- Package into several bags and flatten to enable fast thawing, freeze in LN2

Dissembling/cleaning/reassembling centrifuge parts

- Dissemble rotor completely and clean, including inside of the bowl:

Footbearing

- After taking the tubing out of the footbearing, turn the levers upwards and remove the footbearing unit downwards

- open the footbearing unit

- screw off the top lid and wash the spring within it and all the parts

- wash, wash, wash 

- grease all the threadings

- Grease the copper ring in the footbearing body, through a small hole, using the red "syringe", turn the "syringe" knob and it will squirt the grease)

- Assemble the footbearing ( it contains 4-5 parts: footbearing body with the copper O-ring and a "tongue-like" protrusion; a middle girder with a small pin that fits into a groove on the footbearing body; a metal sleeve and a spring that fits into it

- put the footbearing into the bottom of the centrifuge

- push levers down

- screw-in inlet tubing into the footbearing (do not forget a conical metal spray that sits losely on top of the inlet assembly)

Cylinder bottom assembly

It has 4 parts: large cylinder bottom with spray holes, small propeller that fits into it, metal disc with red rubber o-ring (do NOT grease it) and a large propeller. Grease all the threads, but do not plug-up spray-holes at the cylinder bottom.

- Clean cylinder and trolley (attach hose to pump empty), rinse with water

- Clean rotor and leave rotor open to dry

Clean the fermentor

- Clean all stainless steel parts of the fermentor, including inside (hose pipe)

- Attach pump to drain valve to pump empty at speed 50 (several times)

- IF THE CLEANING TAKES YOU LESS THAN 1 HOUR, IT IS NOT DONE PROPERLY.

- It is mandatory to clean the floor with a mop at the very end. Also make sure the sink is left tidy.

- Switch off fan and aircon

- Close drain and sample valve

- Connect sample port

BIOLOGICAL CONTAINMENT

* We are required to contain all genetically modified organisms and not to release them.

    * The supernatant in the kill tank needs to be de-activated using the protocol you have verified for your particular experiment

    * If in doubt, ask Jo Butler and consult this page.

    * After de-activation, the supernatant is pumped away and the tank is cleaned with water.
Notes:

Valves

When during sterilization the HEAT B kicks in, a yellow pin on the black UPPER valve close to the pH electrode should pop-out. Pressure reading on line 15 shoud be ~20-30 psi.

Any valve when open should have a small plug popped-out.


































