Phoenix User Protocol
Check the volume of water in the large carboy and empty the waster container to the drain. Check the volume in the bottles on the left side of the instrument (used for washing the nano). Refill the front one (marked reservoir 1 on the lead cables) with filtered 18 ohm water (bottle on shelf above the Phoenix, and the back one (reservoir 2) with 5% EtOH also located on shelf.

Test the clearance for the 96-head needles by manually lifting the metal base to see if the needles move smoothly through their respective holes.  Check the bottom surface of that metal base to see if it is wet/salt deposits. If yes, rinse using first H2O then EtOH squirter bottles and dab dry with large kimwipes (supplied).

Switch on the surge protector behind the monitor. This turns all equipment on. Turn on monitor.

Double click on the Phoenix icon (bottom most icon on left)

Click on Connect – this homes the instrument so move everything away from the path of the heads. This takes a few minutes. DO NOT load yet.

Click Open Protocol on the file pull down menu

Go to browse and select the folder Protected Protocols under the Protocols directory and click OK.

Select the protocol called StartUpWash. Place the leads of the wash into 1 liter of water in a separate container. Run the wash in advance of using the instrument.

Choose a protocol of interest (pay attention to plate type, number of drops placed and whether you will be using a deep well block to make the reservoirs). A list of tray types is posted above the computer and you can find trays with their catalog numbers on the shelf above the computer.

Click Open Protocol (third button on bottom of Phoenix Protocol Manager window)

Click on the top line that says Protocol Start. This will give you a drawing of the deck.

Load your deck appropriately. You can click Top Deck in order to have access to both moving decks. The A1 position of every item is on the bottom left of its place.



If you are modifying the protocol, here is where you would want to decide what item will be placed in which position on the deck.  Deep well blocks may NOT be placed on the top deck (positions 1-3)!!!! And application trays cannot be on the bottom deck (positions 7-9) since the nano doesn’t reach there.

Load the deck with your trays and protein. Remember to take lids off. Check your deep well block for splashes on the top surface and wipe dry if necessary. Anything on this surface will adhere to the bottom of the metal support plate on the 96-head and may cross-contaminate. 

Follow the flow-chart of the protocol step by step, you will need to be meticulous here;

1. Check the tray type !!! When standing on the Protocol Start line, the tray type will be written on its position in the deck.

2. Check the # times to wash the 96-head (big blue droplet). 2 times should be enough, but you can do more if you like it just uses more water.

3. The volume during the wash should be 100 ul, that is the max volume in the 96-head needles.

Nano wash:

4. Check the # of times to wash the nano (it says on the line 1 time, but look on the right when you highlight that line and you  will see Syringe Purge Cycles 2)

5. Check was time to be 6000 (it defaults to 10000 which wastes water)

6. Check that you are putting air in the nano when done by highlighting Air Backed. The other option is if you are done, you want to leave water in the nano.

7. We have only one channel of the nano so you must select channel 1
96-well Aspirrate:

8. Choose the volume to aspirate from the deep well. You want to aspirate about 10 ul more than you will be using. It pre-dispenses 2 ul back into the deep well immediately (priming). The total volume you need is the reservoir volume + the drop application volume (0.5 ul for example) + the volume of pre-dispense.

9. Choose the liquid class. Do NOT use any selection that has the word nano in it for the 96-head. Recommended for commercial screens to be Screen, which is slower for the more viscous solutions in the array.

10. If you want an air bubble between your solution from the deep well and the water in the system (recommended), be sure it says air gap with at least 2 ul, It will not allow the total amount aspirated plus this air to exceed 100 ul.

11. Check the tray location for the deep well block.

Nano aspirate:

12. Choose the volume of protein to aspirate. This should be the volume you want to dispense (0.1-1 ul) times the number of drops (96X2 for a 2-drop tray)  times the number of trays + an extra 8 ul + the volume of pre-dispense.  If you don’t have enough protein you can either make your drops smaller or suffice with less positions on the tray, so if you don’t have the extra 8 ul, you won’t get protein in the drops on the last few wells.
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13. Verify the location of your protein in the chilled block. That is the pull-down orange arrow labeled  Location.

14. The distance from the bottom of the tube should be 0.1-0.2. If you have a lot of protein you can go higher so it doesn’t get the junk at the bottom of the tube.

15. Verify that channel one is selected (it will complain otherwise)

16. The liquid class for proteins must have the word nano in it. You are free to go slower by selecting nanoGlycerol 30% or faster using nanoWater. Most proteins should be nanoWater class. If you have detergent or glycerol in the protein sample then select nanoGlycerol 10% or 30%. This selection is critical, in that it will dispense too much at each well if the actual viscosity is lower than your selection and probably vis-versa.

17. pre-dispense makes sure that the nano tip has an exact amount in it by putting back that amount into the protein tube before lifting up. If you don’t have enough protein you can set this to 0 or 0 times. Otherwise – set to 1 or 2.

Dispense 96 reservoir:

18. Dispensing the reservoirs is the next step. Choose volume to dispense (should not exceed tray capacity – know the tray you are using). Verify that you will have enough from what you set in aspirate to do both the reservoir and the well positions.

19. The position of the reservoir on the tray (if the drawing doesn’t match your tray, then you likely have selected the wrong tray. You can change this by going to the Protocol Start line, select the tray in the list and then drag it to the position on the rack. You will have to go back into each line and click on the tray in the schematic and the position in the tray.

20. Distance above bottom should be 1 for the reservoirs

Dispense 96 – drops:

21. Be sure it will dispense the correct volume to the correct well position (by looking at the diagram of the tray and seeing which drop is selected in purple).

22. Distance above bottom should be 0 for 0.1-0.2 ul drops and 0.1 for larger drops.

23. Use Tip Touch (four arrows in the 96 head dispense protocol) when dispensing the reservoirs into the tray. Beware!  Use only the top and sides not the bottom arrow. This is actually the left side of the instrument and it thinks it cannot reach that position and therefore stops the program in the middle.

Multiple drops:

24. Check that the 96 head (large downward arrow) is scheduled to place the solution in both wells, if that is what you want to do and verify steps 21-22 for second drop.

Dispense Nano:

25. Check that the nano will dispense into those same positions.  If you want the protein to dispense first then just copy that line in the protocol and paste it where you want and then delete the extra ones. To paste, right click on the line below which you want to paste.

26. Check the Percent Speed, should be 30 or 40, the liquid class and the volume you intended to dispense in each well.

27. You can select it to not do a serpentine path by clicking Linear Pattern
28. Check that Delay Length is 0.025 and Custom Delay clicked. This makes the head pause ever so slightly about each position to allow the drop to fall and minimizes pulled drops.

29. Repeat 24-28 for all application steps.

Purge nano:

30. Purge nano is your way of saving the rest of the unused protein.  If you had 5 ul extra then you may be able to expect that this stage will return 2-3 ul of those, the rest are lost to the process of dispensing.  The speed of purge can be 50%, no delay and you can make the volume larger than you expect to have left over, this will push air into your protein, so if you don’t like that, then set the to 0. Verify that the correct location is selected on the schematic (both the tray and the position in the tray).

Purge 96-head:

31. Check that the 96 head is purging itself back into the correct deep well block, alternatively you can do without this line if you are afraid of cross-contamination and you are willing to sacrifice the extra volume of the reservoir solutions. If you do this step, make sure the volume is set to 0 and the empty box is highlighted. Distance from bottom can be 2 mm.
32. Check that both the nano and the 96 head get washed with water. Wash time for nano is 6000 and number of cycles is at least 2 and volume for 96 head can be up to 100 ul, depending on how much you aspirated. Do this at least twice at a distance of at least 1 mm from bottom
Press Run Protocol that brings up the schematic and a list to check that you loaded the deck correctly. Press Continue. If this is the first dispensing since power up it will ask if it should empty the syringes.  Say yes.

Don’t stick your hands in unless you know it won’t move. Once it goes to the wash station you can take your tray to seal it.

After you have made your trays, run the protocol called FinishUpWash, after placing the tubing into 10% isoPropanol.  Place the outlet leads into the iPropanol waste container. Leave the machine in the isopropanol. When you are done click on Disconnect then wait. Close the program and switch the power strip off and monitor off.
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