Calcium Imaging Protocol 
General Preparation

1 – Prepare the log book (record date, groups, time of fura loading, time of superfusion, time at the start of the experiment, file name and drugs administered)

2 – Fill the valves to be used with 5ml PSS

3 – Run PSS through the lines completely (until there are no more air bubbles) 

-If there is trouble, “blow” through the lines


-Make sure to check all individual tubing lines

4 – Fill a bucket with ice
5 – Reconstitute Fura-2 AM with 60µl DMSO 


-The fura is located in the -20º C freezer


-DMSO is kept in the dessicator
6 – Remove a coverslip containing dish from the incubator
7 – Add 10µl reconstituted Fura solution and 10μl Pluronic Acid to the dish containing a coverslip (mark the time at which this occurred)

-Pluronic acid is kept in the dessicator 

8 – Put the culture dish back into the incubator for 30 minutes 

-The culture dish should be enclosed in metal container (fura is light sensitive)
9 – Put the reconstituted Fura in an ice bucket and cover with aluminum foil
10 – Add the appropriate agonists/antagonists (50ml of solution) to the appropriate valve, and record in the log book
11 – Run through the agonists/antagonists and make sure all the valves are working correctly

12 – Apply a small amount of oil to the 40X objective

Turning everything on

12 – Turn on the air for the vibration isolation table

-Make sure that the table is working correctly

13– Turn on the DG-5 (lamp first then main second)

-DO NOT OPERATE LAMP FOR MORE THAN A FEW SECONDS WITHOUT TURNING ON THE MAIN POWER SWITCH!

-Note in the log book the number of hours of the bulb

14 - Turn on the computer and monitor
-Make sure that the Metamorph Manager is set to Metafluor

15 – Turn on the valve controller and temperature gauge


-Prior to turning on the valve controller, make sure the blue toggle is set to 


 External analog 

16 – Turn on the camera and Z-axis controller

17 – Make sure to use the correct filter cube (it is marked with a sticker) 
18 – Make sure the microscope settings are correct:


Port 1 = visible through eyepiece


Port 2 = visible to computer

Condensor set to PhC for Phase Contrast

Make sure the manual shutter is in the O (open) position


- When not in use put in C (closed) position

19 – Open Metafluor and hit New
20 – Under Devices, hit All pumps off

-then set the blue toggle to external digital
21 – Turn on the vacuum pump

Loading for the experiment

22 – Take the fura-loaded coverslip from the incubator and place into the superfusion chamber


-The edges of the superfusion chamber should be coated around the edges with sealant

23 – After securing the coverslip into the superfusion chamber, add a small amount of PSS to the top of the coverslip (to keep hydrated)
24 – Place the superfusion chamber into the microscope stand, connecting all the tubing
25 – Hit valve 1 to begin the flow of PSS

26 – Superfuse cells with PSS for 30 minutes (note this time in the log book)
27 – To Focus – Bring 40x objective up until the oil bubble just touches the bottom of 
coverslip



- use a flashlight to see when coverslip (oil) touches the objective


- press Start Focusing


- use the fine focus to bring cells into view 
Starting the experiment

28 – Set the illumination


-go to Configure Acquisition and adjust with Wavelength setting hardware

-Make sure the Wavelength to configure matches the Illumination device
29 – Set exposure time 

-ideally, the intensity indicated at the bottom of the screen should be ~ 5,000 for cells and less than 1,000 for background

Example: 250 ms



    Gain 1x (to 3x)

                            Port 2



-For Port 1, use intensifier gain to adjust focus

30 – Once set, hit Store for all waves
31 – Hit Stop focusing and Close
32 – Go to Configuration acquisition 

-check to make sure the settings are the same as you determined during focusing
33 – Go to Regions and click Acquire images, then hit Okay
34 – Hit Create to define regions automatically or manually draw contours for 
        each cell  
-Click Done
35 – Set Timelapse for 20 seconds to obtain baseline response for 5 minutes
36 – Click Save images if running an experiment

Running the experiment

37 – Hit Acquire to begin recording

38 – Under Event marks, hit Select and choose a journal to be executed


-To make a journal, go to Edit journal and pick one to modify

39 – Set graphs for maximal region of response by double clicking on graph to change X and Y axis settings.

40 – Change Timeplase for faster acquisition (1 second) and toggle valves loaded with agonist/antagonist solutions
41 – Run buffer between other substances to regain baseline.


- set Timelapse back to 20 seconds
When done

42 – When finished turn, off all valves and shut down Metafluor, camera, remote focus, valve control, computer, temperature gauge, and air.
43 - Turn off DG-5 (Main First, Lamp second)
44 – Clean all used lines with hot double distilled H20


- do top tube and bottom line cleaning separately

