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Elutriation of Yeast
General comments:

Keep the elutriation chamber clean.  After your run, be sure to carefully bubble out all cells and cell pellets (procedure below), and pump at least 4 l of water through before shutoff.

It is very important not to suck air into the system while the centrifuge is running.  If air enters the rotor during a run, it will (1) ruin the elutriation completely; (2) unbalance the rotor.  So be very careful when when loading the cell suspension, and when changing the inflow pipette (RED ONE) from one reservoir to another, to absolutely minimize the air-time of the pipette.

Always change the pump speed slowly during a run, to avoid convection in the chamber.

I am very fond of the elutriator.  It is built like a tank, but things can be done to mess it up.  When that happens and it needs service, we have to get an extremely competent technician to come from Beckman to repair it, who charges many hundreds of dollars an hour and also takes pains to lecture me on how badly the machine has been mistreated.  The last visit with parts and labor cost $5000.  Be careful and you’ll never have to meet this guy.

Preparation

Carboy with 10 liters of cold dH2O in the ice-chest filled with ice, on the stand next to the elutriator.

The other ice chest filled with ice, with the 12 collection bottles sitting in the ice.

A large beaker with 100 ml of 0oC water handy, sitting on ice.

The two large filtration blocks set up with filters (note: these filters cost $5.00 each).

You will need also a rack of small tubes, pen and paper for keeping records.

Standard preparation for whatever you plan to do with your elutriated cells (breaking buffer, glass tubes, microfuge tubes, etc).

The centrifuge should be running at the appropriate speed (initial suggestion: 3000 for haploids, 2400 for diploids; this may need to be optimized for your strain) and temperature (4oC), with ice water (from the carboy) pumping through.  The delay on the strobe should be set so that you can see the elutriating chamber.  Both inflow (RED) and outflow (GREEN) pipette should be in the ice water (a circuit is formed so that you won’t run out of water or spill onto the floor).

Your culture should be a 1-liter exponentially growing culture at OD660 of 0.9 – 1.0.

Procedure

Collect the cells by filtration (500 ml/block.  They should go through quite quickly).  Immediately transfer the filters to the beaker with 100-150 ml ice water and rinse cells off the filters.  Pour the cell suspension into a 250 ml chilled bottle.  

Sonication: this is an essential step, which you may need to optimize for your specific strain.  I have had good results recently with 4 X 45 sec at the maximum microtip setting, giving the bottle at least 1 min on ice (with a few added pieces of ice) to chill down in between each sonication.  You need to monitor effectiveness of sonication in the microscope.  You should look for a good yield of unbudded and small budded cells, and an absence of clumps (more than two cells or buds per particle).  Inadequate sonication will result in poor yield of small unbudded cells, and messy clumpy fractions at the end of the run.  Excessive sonication will begin to lyse significant numbers of cells, which can mess up the earliest fractions of the run.

Bring the sonicated cell suspension to the elutriator (keeping it on ice).  Lower pump speed to 50, quickly remove both the RED and the GREEN pipette from the carboy and place in the cell suspension.  The bubble reservoir tube will quickly become cloudy, and shortly thereafter you will see density accumulate in the elutriator chamber.  Assuming that you see a sharp front forming at least 1/3 of the way from the top of the chamber, remove the GREEN pipette from the cell suspension and place in a clean 250 ml bottle, on ice.  (If you don’t see a front or if it is much closer to the top of the chamber, lower the pump speed.  If the front is way to the bottom of the chamber, increase the pump speed to move it up). 

WATCH CAREFULLY as the cell suspension is sucked up.  The INSTANT it gets close to being all gone (you can leave a little bit, don’t be greedy) transfer the RED pipette into the 250 ml bottle together with the GREEN pipette.  You now have a circuit established, and the situation is stable.  Collect a small tubeful of eluant from the GREEN pipette, measure its OD and check it in the microscope.  If it contains lots of small unbudded cells, lower the pump speed and reload this residual cell suspension, placing the GREEN pipette into a fresh bottle and watching the cell suspension carefully, as above.  If it contains mostly junk and ghosts, and/or has a very low OD (we usually consider less than 0.01 to be definitely unusable), you can move on to the next step.

Quickly transfer the RED pipette into the carboy of ice water.  Make sure the pipette is all the way to the bottom so that even when many liters have been removed, it will remain submerged (IMPORTANT).  Now you can forget about it.  You will be washing water through the system from now on.  Discard the remaining unloaded suspension of ghosts and junk.

Transfer the GREEN pipette to collection bottle 1.  Collect at least a few hundred ml.  After about 100 ml has been collected, take a small tubeful directly from the pipette and check OD, and check in scope.  The OD should probably go down from the first time, and there will probably be little in the scope.  If so, dump out the contents from the collection bottle.

Increase the pump speed by 10%.  After 100 ml is collected, again monitor OD and in scope.  If good, collect 400 ml to make fraction 1.  If not, collect another 100 or so, discard and increase pump speed by 10%.  Repeat until a good 400 ml fraction 1 is obtained (‘good’ means: OD660 of at least 0.02, nice looking cells, probably mostly unbudded, in the scope).

Now increase pump speed by 10% to collect each succeeding 400 ml fraction. 

The point about the 10% increments is that this will roughly give you nearly a three-fold range of cell volumes, which generally covers most of the reasonable cells that you would want to analyze.

NOTE that even if you don’t want all of the 400 ml, it is essential to get clean fractions that you take the whole amount for each fraction.  It is necessary to measure and write down the OD of each fraction.  It is usually amusing though not required to check out how the fractions look in the scope.

Continue until 11 fractions have been collected.  You can monitor what is going on by looking in the chamber; you should see the bulk of the culture has gone through.  Also, the OD of the last fractions should decline significantly.  Although in principle you can keep going, we have generally found 11 fractions to be enough.  At this point also, the pump is going very fast and the flow in the chamber has probably gotten quite disturbed, so it’s not clear that you could get good size fractions anyway.  

Fraction 12 is the ‘Flush’ fraction where you remove all remaining cells in the chamber.  To do this, just press ‘Stop’ on the centrifuge (leave the power on) and let it go to 0 rpm.  Then (and ONLY THEN) remove the RED pipette from the carboy and let air into the system, to send a large bubble into the chamber.  Open the centrifuge.  Put the RED pipette back into the carboy and get the bubble reservoir filled up again with water (you will need to remove it from the stand – don’t drop it, please).  Remove the chamber from the rotor and move it around to let the incoming water flush out the air bubbles and the residual cells in the rotor.  (The air bubble is the most effective way to get all the remaining cells).  All of this stuff is going into fraction 12.  Fraction 12 is usually quite heterogeneous, and makes a reasonable approximation of an asynchronous culture, although it is somewhat depleted of smaller cells.

Turn off the pump, leave the centrifuge closed, and proceed to collect your samples.

For direct Western analysis, I usually take a volume in ml that multiplied by the OD gives around 10.  This is rough but in the end gives a reasonable equivalence to the usual Western sample (if you collect the cells, break in 100 l and add 100 l 2X SB).  Obviously depending on the density of the fraction, you may need to filter down some or all of the sample (always the case for fraction 1).  For the more concentrated samples from later in the run, you will frequently be able to just add some of the fraction to a tube to centrifuge directly.  

REMEMBER that you will need a small sample (few ml) from each fraction to measure Coulter volume.  This is required to evaluate the quality of your elutriation.  If you save the remainder of the small tube samples you used for OD, you can use it for this purpose.

Final clean-up:

Repeat the bubbling-out procedure for the chamber.  Then pump at least 4 liters of water from the carboy through the chamber.  I recommend using a 4-liter plastic beaker as the receptacle.  It is a good idea to put it in the ice chest so that if you forget about it, you will only fill the ice chest rather than pump water all over the floor.  Then turn off the pump.  For cold runs of the centrifuge, open it up before turning off the power so that the condensation can evaporate.  (You’ll need to turn the power back on to close it later).   If you need to sterilize the system, run a few hundred mls of 6% H2O2 through the system for 15 min.  Then flush with a few hundred mls of ddH2O.
Dump the unused cell suspension from the collection bottles and rinse them out well.  They don’t get washed, so the rinse you do is all that keeps the next person from sharing in your samples.  Dump the ice and return the bottles to one of the ice chests.  Refill the carboy with tap distilled water and place in the cold room on the floor under the Sorvall, so it can chill for the next time.

