With thanks to the Henderson Research Centre

Operating Instructions      Scatron Cell Harvester.

The way Harvester works is by running water through wells of the 96 well plate and thereby flushing out of them the cellular material containing radiolabelled DNA. This DNA ends up on the filters while unbound waste radioactivity is diluted into the waste container (spherical large plastic bottle). 

In order for this to work water must be delivered by positive pressure into the Harvester and through it to wells. At the same time vacuum aspirates this water and cellular material from wells and through the Harvester directs it onto the filter. The soluble material passes through the filter and is further aspirated to the waste container. 

Mechanically, vacuum is created in the waste container by the vacuum oil pump. On the other hand this container is emptied by positive pressure from the pressure pump. Ergo vacuum and positive pressure must never be delivered to this container at the same time. 

How to use the Harvester?

Harvesting cells from the 96 well plates.

1. Make sure that you have your lab coat on and double gloves before starting your work.

2. Prepare your 96 well plates with 3H-thymidine labeled cells 

*Plates may contained either cells from which the media containing 3H-thymidine has been removed and trypsin-EDTA added, or else plates could be stored frozen with the 3H-thymidine media when the total amount of radioactivity to be disposed off with the washes is at acceptable level (10uCi/L). 

*Keep frozen plates wrapped/sealed in plastic or Saran wrap to prevent spillage of the medium. Thaw frozen plates before proceeding any further.

3. Check the Harvester status and connections. There should be:

(i) Full tank of water in the cylindrical container

(ii) Empty spherical waste container

(iii) Vacuum pump connected to the vacuum outlet of the waste container

(iv) Harvester tubing connected to the waste outlet of the waste container

(v) Pressure pump connected to the water container

(vi) Water container connected 

(vii) There must not be positive pressure (from the small pump) tubing of any kind connected to the waste container or waste draining tubing connected to the black screw cap of the Harvester.  

4. Turn on three switches

(i) Vacuum pump (and wait until the pressure indicators shows <200 mbar, 1/5 ATM range on the scale)

(ii) Pressure pump (you should feel it work – vibrate) 

(iii) Harvester (lights will go on)

5. Place the filter in a clamp (as indicated by the incision) and slide the free end between the ‘jaws’ of the harvester. The Harvester has 12 channels corresponding to 12 wells of one row of the 96 well plates. Note the diagram of the channel positions on the instrument casing.  Clamp the filter between the ‘jaws’ between two dots marked on the left hand side of the bottom jaw (mark in the corner of the filter the position of the A1 well/channel and the filter number – using a permanent marker). 

6. Place channel tips of the Harvester head (the thing hanging on thin tubings) into a clean plate and run a wash cycle. To do this:

(i) Press the “prewet” button and wait until the green light goes off

(ii) Press the “wash” button and wait until the rinsing cycle and the drying cycle are complete (this will be indicated by changing indicator lights and will be concluded when the red “stop” light comes on). If you need to stop the cycle press the “stop” button at any time.

(iii) Proper cycle is characterized by several features, including:

i. No flooding of the plate

ii. Equal and continuous filling and emptying of all wells

iii. No visible outside wetting of the filter.

7. Place tips of the Harvester head in wells of your actual experimental plate. Note that each channel has a number (yellow band), which should correspond to positions of the respective wells (e.g. A1-A12 wells should correspond to channels 1-12; row A of the plate should be proximal to the Harvester).

8. Run 2-3 washing cycles per row of the plate, as follows:

(i) Press “prewet”

(ii) Press “wash”, wait until the dry cycle is finished (red light on) and repeat 2-3 times

(iii) Unclamp the filter and move it a notch to your left (clamp holding the filter will lock in evenly spaced holes on the support sticking out of the right hand side of the Harvester)

(iv) Clamp the Harvester jaws in a new position.

(v) Move the Harvester head into a new row (e.g. row B) and continue with washing cycles until the whole plate (and filter) is done.

9. Unclamp and gently remove the filter, and place it between paper towels to dry completely overnight (or 20-60 minutes in the vacuum oven).

How to refill water container?
Full cylindrical container of dd H2O will allow harvesting 1-2 plates depending on the length and number of cycles. It is best to replenish H2O between plates. In order to do this the following action is required:

1. Turn off the (small) pressure pump. 

2. Disconnect the tubing attached to the cap of the tank (larger from the Harvester and smaller from the pump)

3. Refill the tank with ddH2O in the lab (make sure that you do not contaminate the outside of the container and the knobs with radioactivity from gloves etc, preferably change gloves)

4. Reconnect the tubings and turn the pump on.

How to empty the waste container? 

The spherical waste container can accommodate the volume of approximately 2 full washing water containers  (4 plates), after which it must be emptied! This is done by draining the waste into the sink through additional tubing and by using positive pressure from the pressure pump.  This must be done very carefully in order to avoid aspiration of the contaminated water into, and damage of the vacuum pump. This is how to do it. 

1. Turn off the vacuum pump and disconnect it from the waste container.

2. Turn off the pressure pump

3. Run a couple of ‘empty’ wash cycles using a clean plate to release vacuum from the waste container (when there is no vacuum no hissing sound will be heard after pressing wash button).

4. Disconnect the Harvester tubing from the “waste” outlet of the waste container. 

5. Connect an additional tubing to the pressure pump (small outlet) and to the “waste” outlet of the waste container

6. Connect the draining tubing to the outlet/valve on the top of the waste container cap while the loose end should be placed in the grid of the sink (to avoid splashing and to dump the waste directly to the plumbing system). 

7. Make sure that the waste container has no connection to the harvester and the vacuum pump and that its “waste” valve is connected to positive pressure while the cup is connected to the draining tubing.

8. Turn on the pressure pump and wait for the waste to start flowing down the sink. If this is delayed you may place a 60cc syringe in the lose end of the draining tubing and, holding it low in the sink, aspirate carefully to create the fluid lever. This should ensure the flow of waste down the drain.

9. Let the waste drain down the sink. 

(i) Turn on the tap to further dilute the radioactivity. 

(ii) Avoid splashing. 

(iii) Rinse the syringe (if you used it)

(iv) Allow 10-15 minutes for the waste to drain completely

(v) Turn off the pressure pump

10. After the waste container is empty – reconnect the Harvester system as follows:

(i) Disconnect the draining tubing from the top of the waste container and put it away 

(ii) Disconnect the positive pressure tubing from the pump and the “waste” valve of the waste container and the pressure pump and put it away

(iii) Reconnect the Harvester tubing (red) to the “waste” valve of the waste container

(iv) Reconnect the vacuum tubing (black) to the “vacuum” valve of the waste container

(v) Turn on all three main switches, including:

i. Vacuum pump (wait for the vacuum to build up)

ii. Pressure pump (wait for the pressure to build up)

iii. Harvester 

11. Continue harvesting DNA

12. After you have completed your DNA harvesting the following needs to be done:

(i) Turn off the Harvester, vacuum pump and pressure pump

(ii) Clear all the plates and material left in the area

(iii) Periodically carry out wipe test on the equipment

i. Vacuum pump (silver nozzles, body)

ii. Harvester (handle, casing, switches)

iii. Pressure pump (switches, drains, body)

iv. Containers outside (including tubings and valves

v. The area (sink, table top, etc)

(iv) Decontaminate all the sites with counts above background (usually approximately 100 CPM)

How to read the results?

The results can be counted in the Beckman scintillation counter (1 minute per sample, program45 or 20).  It is critical to use completely dry filters and organize the samples/discs properly. This is usually done as follows:

1. Place your filter on the grid of the disc-cutting device and cut out discs containing trapped labeled DNA. The device has wells that correspond to the wells of the 96 well plates.

2. Using designated tweezers transfer discs in an orderly way into pre-labeled 5 ml scintillation vials organized in blue racks (A1-H12). 

3. Dispense 5 ml of Cytoscint or another proper scintillation liquid such as "Ready-Safe" to vials using a mechanical dispenser (in the hood) and cap the vials tightly.

4.  Place the racks in the counter and set up the program to automatic counting on program 45 or 20

5.  Collect results and clean up the counter properly by discarding vials into waste container in radioactive room

6. Enjoy your next Nature paper or Super Cell!
