Cryo-confocal protocol: updated 7-22-26 by ER
Beginning steps:
1. Login to windows account “LASX-Admin” (contact CEMF for PW if don’t have it)
2. Check liquid nitrogen level in dewar before you start your session, fill if needed in NL building.
3. Power on components #2-6 to turn on Cryo-confocal (#1 is windows computer, should already be powered on)
4. Turn on Smart Touch Panel (#7) touch the X, Y, Z tab on the left side of the screen
5. In top-right corner, select “Z”
6. Move objective to highest position (typically -7.6mm) by turning fine/coarse knob to your right, counterclockwise. (NOT THE RED TOP/BOTTOM KNOB)
7. On the desktop, open the application called “LAS X” (Leica Application Suite X)
8. Configuration: machine.xlhw
9. Microscope: DM6
10. Click “OK”
11. Another pop-up window will come up “Microscope Stand” asking you to initialize the DM6 stage, ensure you have moved your objective to the highest position in the previous step, then click on “Yes”
12. Run a live view to ensure reflection mode comes on and stops at this point
Cooling Cryo-confocal:
13. Connect black hose to vacuum pump, connect other end to the stage
14. Place vacuum pump inside of liquid nitrogen dewar
15. Press “Cool” on pump control box (#6)
16. Lower objective to (negative) 500um-1mm
17. Wait 30min for stage to cool down
Loading grids:
18. Shuttle is located inside grey box, top of shelf, labeled “for cryo-confocal use only” inside of red metal container.
19. Ensure loading station is in the “T” position. The shuttle will be locked in place and will not be able to be moved in the “L” position.
20. Close metal gate which compresses the shuttle to the right side of the loading area
21. Ensure port on the left side of the loading station is in the open position during filling
22. Fill loading station with LN2
23. Close far left side port once done
24. Load 2 grids by gently resting the grid on the bottom notch lock, once they are loaded, visually check the grids to ensure they are seated properly.
25. Use flathead screwdriver to move “L” to “T”
26. End of the rod to your right, in the open position
27. Use flathead screwdriver to create tension on the metal gate as you move the metal shield cover over your grid(s) you’ve loaded
28. Close loading station rod
29. Re-fill LN2 again if needed
30. Move objective up to -2mm
31. Take loading station over to cryo-confocal chamber
32. Open the metal door by sliding left, then open the left side port.
33. Use flathead screwdriver to move the metal gate out of the way
34. Load sample by moving the extendable rod to the stage with the metal shield facing the ceiling
35. Once shuttle is on the stage, unlock the rod and gently pull back the rod, ensure your shuttle does not come with it
36. Take loading station off the confocal loading area, dump the nitrogen in Styrofoam container and place on hot plate
LAS X UI workflow:
37. Go to Smart Touch Panel, go to “x/y”
38. Move the stage to your X position by turning the bottom black/red knob
39. Move the stage to your Y position by turning the top black/red knob
40. Left side grid X: 3.82 | Y: 4.33
41. Right side grid X: 7.78 | Y: 4.33
42. Switch to camera icon in top-left of LAS X UI
43. In top right, go to the “Acquire” panel
44. Click on “REF” for reflective imaging mode
45. Move Z objective closer to focus (-500um)
46. Click on “Live” imaging in bottom-left of LAS X UI
47. Slowly move Z objective closer until you see an image come into focus on the right side of LAS X UI (-100um)
48. Use fine Z-objective focus knob for better focusing
49. Ensure you are viewing the middle of your grid, move in X/Y to place the middle of your grid in the center of the FOV
50. In the “Acquire” panel, can add multiple streams by clicking the + button, then changing the wavelength and color to save it
51. Open the LAS X Navigator on the top-left side of LAS X
52. On the bottom left row, click on “Spiral”
53. When all the corners of the autogrid ring are visible, click on “Spiral” again to stop imaging
54. In the bottom middle row, click on “Polygon” multiple one-clicks will draw a full circle around edge of the grid, when you get back to where you started, double click to finish.
55. In bottom row, click on Auto-Focus Point
56. Place autofocus points in the middle of each tile in your region
57. On the left side of the navigator, find the Autofocus tab, once this tab opens, click on “Stage” then change the focus execution for “Every position”
58. On the top panel, check the fluorophore(s) which you want to take in this map
59. On right side “Task List” can view how many tiles it will take
60. If you have an additional map, be sure that is either checked or unchecked before you start your map acquisition.
61. Open the “Projects” tab on the left side and re-name the region to whatever you’d like. If re-named as it is acquiring, it will save the file as the re-named image once done.
Cleanup:
62. Save the project folder to local folder on MPC
63. Cool down the loading station, attach to cryo-confocal loading port
64. Retrieve sample from the stage
65. Take loading station over to unloading area
66. Stop the cooling (press “Cool” on #6)
67. Save sample, place shuttle on hot plate, then dump excess nitrogen, place loading station on hot plate
68. Once temperature has heated up, remove attachment to stage, then remove top of black hose from the vacuum pump, hang black hose on hanger near door
69. Remove vacuum pump from liquid nitrogen dewar, then press “Heat” on #6
70. Close “LAS X”
71. Copy data to BioHPC if necessary
72. Wait until temperature is no longer in the negative ranges for the stage, shut off everything in descending order except #1
73. Lock MPC
