Using the Nikon TE2000 Confocal Microscope and EZ-C1 Software

1. Turnon:
a. Computer (login: biology, no password)
Microscope
Light sources (brightfield/fluorescence, as needed)
APC Box
Main laser power supply
Lasers as needed
C1 controller box — wait for “ready” light before proceeding

Sm 0 a0 o

EZ-C1 software — select your startup profile

2. Find Sample using eyepieces with brightfield or fluorescence

3. Switch to confocal:
a. Set filter block to blank (position 6)
b. Send light path to scan head (to left)
c. Turn safety switch clockwise: Bino = confocal

4. Set up Imaging Parameters:
a. Goto Tools > Laser control bar. Turn relevant lasers up to 20-30% power
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5. Set up Display parameters:
a. Click onimage window labeled C1-live:1

In the top control panel, select the multichannel pseudo color button

Click on the image window labeled C1-
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c. Tothe right of that button, click all the colors you will be looking at \ \
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window, go to Window > New)

e. Either in Black and White mode or color mode, select the first channel you are using (eg

blue). Make sure only one color is selected.

f. If you are using more than one channel, click on or open image window C1-live:3. Select
color of second channel you are using.

g. Repeat for third channel if using three channels

h. Click on C1-live:1 window, then go to bottom of right hand side control panel and click
the color tab. Check “saturation indicator”.



6. Start Imaging:

a.

On right hand side control bar at the top, hit
“single”

If you see a bright central spot in one or more
windows, select “line lambda” to right of
“single” button and hit single again

If you don’t see anything, click the C1-live:1
window and then click “bright” under the
“color” tab.

If you still see nothing or if image is very noisy,
turn up the gain on the relevant channels

Hit “single” again, then “bright”. If you still see
nothing, see troubleshooting guide at front of
binder.

Hit “Live”

Continue to adjust the gain for each channel
until you have just a few saturated pixels in
each channel. If the image looks excessively
noisy or bright, even though no pixels are
saturated, click the “bright” button to reset
the display.

Saturation indicator:

Blue channel = yellow
Green channel = pink
Red channel = pale blue

Adjust focus to make sure you are at the
brightest focal plane of your specimen.
STOP live scanning when you have finished
adjusting gain.

7. Select an area of interest:

a.

Click on the cube at the top of the right hand
side control panel

Drag corners of the bounding box in and re-
center box to frame area of interest.

Hit “single”

Adjust box/gain/focus as needed
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8. Improve Image quality:

a.

b
C.
d.
e

On right hand side control panel, select “average” tab

Set “stop at count” to 4

Click “average” button next to “single” and hit “single”

If the image is still noisy, try increasing the “stop at count” number.

To see the image without the saturation indicator, click on the C1-Live:1 window and
uncheck “saturation indicator” under the “color” tab

If you want a higher resolution image, change the image size from 512 to 1024 or 2048
(these sizes are not recommended for live scanning as it is too slow)

9. Save the image:

a.

b.
C.
d

With the average window selected (if you used it), Go to File>Save as

Find your folder on the server

Make a folder for your session, named by the date in this way: yymmdd

Save the image as a .ids file. Always save a copy in this format. You can save another
copy as a tiff file to look at on another computer.

Special Functions: capturing series.

1. Capturing a z-series:

a.

Hit “live” and focus to the median plane of your specimen or of the part of your
specimen that you are interested in.

Select the “Z” tab

Hit the red boxes in the center of the control panel

With laser scanning live, click “bottom” and focus to the bottom of your sample
(towards coverslip) until you can only just see something of interest in focus. Turn focus
knob AWAY from you.

Click “top” and then focus to the opposite side of your specimen/structure of interest.
STOP LIVE

Check the number of steps. If it is an insanely high number, you can reduce it by
changing the top/bottom points or by increasing the step size (be careful not to make it
too big. About half the objective’s depth of field is usually the biggest you can get away
with — see sheet on wall for depths of field)

Next to the “single” button, select “average” (if using) and “z-stack”

Hit “single. Wait for z-series to complete.



2. Viewing a z-series:

a.
b.
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With C1-Live Volume:1 window selected, go to the “View” tab.

Choose between “2D image”, “3D orthogonal” and “3D tiled” to see the series in
different ways.

To scroll through the image series, use the slider under “position” or hit the play button.
To see all slices overlaid in a 3D projection, go to Data>Volume>Volume Render

A new tab, labeled “render” pops up next to the “view” and “color” tabs. Click “enable”.
If you see nothing, try hitting “Bright” and checking that the projection window is
displaying the correct channels (colored spot buttons)

Rendered 3D projections can be rotated etc using the mouse.

Rendered projection can be saved as a tiff. Make sure you save the z-series as well! A
new projection can always be made from the series.

3. Capturing a time series:

a.
b.

Go to the “time” tab

Set the capture speed — usually with fixed delay. Choose how often you want to take a
picture.

Change “count” to how many frames you want. Total length of series is shown
underneath.

Next to the “Single” button, choose “average” (if using) and “time”

Hit single and wait for time series to complete

4. Some tips for time series:

a.

If you are using “average”, have the average button selected while you set up the time
series. That way the “frame time” will take into account the time it takes to do the
average. Your fixed delay interval must be longer than the frame time.
To speed up the frame time, you can try:
i. Reducing the average number
ii. Moving the top and bottom of the bounding box (if zooming) inwards so that
the frame is a rectangle wider than tall
iii. Reducing the pixel dwell (if it is not already set to fastest)

5. Viewing a time series

a.

b.
C.
d

With C1-Live Time:1 window selected, go to the “View” tab.

Choose between “2D image” and “3D tiled” to see the series in different ways.

To scroll through the image series, use the slider under “position” or hit the play button.
Time series can be saved as .avi files, but make sure you FIRST save it in the confocal
native file format!



6.

Shutting down

a.
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Save images
Exit software
Answer no to all dialog boxes unless you know you want to change your profile
Turn off green laser (key ONLY)
Turn off C1 controller box
Turn off light sources
Return microscope to brightfield settings:
i. Confocal = bino

ii. Light path to eyes

iii. Brightfield light on
Clean oil off objectives, set microscope to low power objective
Turn off microscope and cover
Check the booking schedule to see if anyone is booked on after you. If you are finishing
early, adjust your booking.
Shut down computer (if no one is booked after you)
When fan on lasers stops, turn of green laser at switch, and other lasers

. Turn off main laser power supply

Turn off APC box
Clean up any lens paper, kimwipes, slides etc that you used.



