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1. Turn On/Off Procedure

1. Power supply for Lasers 2. Key switch for laser 3. Power supply control
unit
4. Metal halide lamp (Epi 5. Halogen bulb 6. Power supply motorized
Fluorescence) stage

7. Power supply for micro-
scope

Turn on Order 1 to 7 is important. For shutting down: Order in exactly opposite direction




Find the Sample

2.1. Step 1: Use Brightfield (transmitted light without DIC)

1. After turn on the Microscope (See 1. Turn
On/Off Procedure) and don’t start the Soft-
ware

2. Choose an objective

3. Make sure objective is clean and prepared
with Oil/water if necessary

4. Place sample on stage

5. Make sure Filters are out of light Path
[Panel A]

6. Turn On the Transmitted light (Button) and
change the intensity (Knob) [Panel C]

7. Switch the Filter turret to an empty posi-
tion [Panel D] (dashed line) by using the

button [Panel E]

Use the Eye pieces to find the Sample

9. Control Stage (X,Y,Z) see Panel F:

a. Rotate knob [1] change the moving speed for X,Y movement (current speed shown in Area 1b)
b. Translate knob [1] move stage in X,Y position respectively
c. Press button [2] change the moving speed for Z movement (current speed shown in Area 2b)
d. Rotate knob [3] move stage in Z position

Comments:
1. If contrast is not high enough use DIC (see description below)
2. Toreduce photo bleaching turn the light off if don’t needed and use only as much in-

tensity as necessary.



(for higher contrast)
1. Find sample with bright field (2.1

Step: 1)

2. Replace Step 7 in 2.1 with the fol-
lowing 2 Steps
3. Make sure:

a. Polarizer is in light path
[Panel B]

b. Wollaston Prism is in place
[Panel C]

c. Under the Objective is an-
other Wollaston Prism
[Panel D]

d. Switch [Panel F] the Filter tur-
ret to Analyzer [Panel E]

4. Rotate the polarizer to change
the DIC contrast [Panel G]

Comments:

1. Some objectives are not available with Wollaston Prism. Both 20x + 60x will have it. If
you want DIC for other objectives (e.g. 40x), please ask core facility.



2.3. Step 3: Use Epi Fluorescence

1. Step1-4from 2.1. (Step 1: Use transmitted light
without DIC)

2. Open the shutter [Panel B knob I] for the metal
halide lamp and change intensity [Panel B knob Il]

3. Switch Filter turret to one of the Filters (DAP, FITC
or TxRed) [Panel C, D and E] by pressing the but-
ton [Panel D]

4. Use the Eye pieces to find the sample

PA 20x Z: 501,350unm
PFS:0ff DAPI EPI:0

PA 20x 21 _501,350un
i1| PFS10FF FITC EPIID

28x 21 501.375um
;?sao?r TxRed EPI:D

Comments:

1. To reduce photo bleaching turn the light off if don’t needed and use only as much in-
tensity as necessary.
2. DICis not available in this mode.



3. Software (Confocal)
After the:

1. Sample s in focus
2. Transmitted light is turned off (reduce photo bleaching).
3. Shutter of the metal halide lamp is closed (reduce photo bleaching).

Now it’s ready to start the Software and use confocal.

3.1. Start Software and Pre-setup

General Acquisi-
tion settings:
Change scan
speed, laser
power etc. (3.2.
Setup the acqui-
sition)

LUTs:

Look Up Table to
see current inten-
sity values and scal-
ing (3.2. Setup the

Optical Zoom:
To increase
magnification
but decrease

acquisition)
the field of view
(3.3. Optical
Zoom)

Two ways to configure the confocal acquisition settings
a) Select optical configuration [Panel A, Button 1] labeled “A1-488-561-640 TD
OR

b) Open a previously acquired image. Right click on the image = Reuse camera settings [Panel B]




3.2. Setup the acquisition configuration and capture a 2D image

5.00

Laser 561.0nm 0.0

5.00

Laser 538.0nm 0.0

Alplus Compact GUI x

> &

Scan Capture Find

@ Eve Port AG

Control by: (@) Pocel Dwell @ Framefeac
FastMode [2:2) 4.8 12.1)27.2 [57.2 (878 117
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] e 2 -

Ch Series |«

Fps: 0.5946; Frame Time: 1. 1 sec a Settings »
Pinhole 0.9 1.2AU

e 6.8
AUl calculated for: 6380 2.8 pm

1.

Choose Light Sources you want to use by checking/un-
checking the boxes next to it [Panel A, Button 1 respec-
tively]:
a. Green Bar: Laser 488 nm and Detector
b. Red Bar: Laser 561 nm and Detector
c. Blue Bar: Laser 638 nm and Detector
d. Transmitted light and Detector
If Remove Interlock [Panel B, Button 1] is red = press it
to remove interlock. If the red color does not disappear
then make sure L100 on the front of the microscope is se-
lected
Press Scan [Panel B, Button 2] button to turn on the laser
and get a live image. Press it again and you turn the laser
off and freeze the image.
To prevent pixel saturation on the detector and achieve a
good signal/noise ratio the intensity values in the LUTs
[Panel C, Field 1 and 2] should be between 2000 and 3000
[Panel C, marked value]. You can achieve that on three dif-
ferent ways:
a. Adjust the gain [Panel A, Area 2 respectively for each
la
Effect: Increase of gain increase signal and noise at
the same time
b. Adjust the scan speed [Panel B, Area 8].
Effect: Reduce speed increase signal but increase
photo bleaching (see also the following step 5)
c. Adjust the Laser power [Panel A, Area 4 respectively
for each laser]
Effect: Increase of laser power increases photo
bleaching

(It’s necessary to make compromise between these 3
settings above)

Choose the Images Size in Pixel [Panel B, Area 9]. This is
pixel density and contributes to resolution image qual-
ity. It is not possible to use all combinations of scan
speed and image size. You have to take that in consid-
eration in Step 4. A standard setting is 512 or 1024.



LWTs = 6. There are three additional settings (Step 4a) that has an

‘R B - effect on the scan speed:

= a. Switch between Galvano and Resonant scan mode
" €40

[Panel B, Area 4]
- m El B 1l Effect: Resonant increase speed and noise as well.
> G4 LOD b. Switch between uni- and bidirectional scan [Panel
B, Area 6]

Effect: Bidirectional double speed but increase noise

c. Change the Averaging [Panel B, Area 10] between
normal, line and integral. It is only recommended to

< s vl use Averaging only when capturing image and not

R a R during live.
4095 Effect: Line and integral reduce scan speed but in-
crease signal/noise ratio (clean up but slow)

7. Change the Pinhole size (AU) in [Panel B, Area 12]. This
value is wavelength dependent. It is recommended to
use a value of 1.2 AU (next to the text box)

Ol s, After you are done with all settings and you are ready

i LS H;ms to acquire an image the press Capture [Panel B, Button

v 13]

:

o . e T TR i

|
o 1000 2000 3000

2000 3000 4000
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Comments:

1. If you lost your sample: the button Eye Port [Panel B, Button 3] will turn off the laser and detector
and switch to the Eye Port. Now it possible to use the transmitted light or the Epi-Fluorescence. After
pressing the button again the old settings get restored.
Unit of scan speed [Panel B, Area 7]. It is recommend to use Frame/sec.
Shows the current fps and Frame time [Panel B, Area 11].
To reduce photo bleaching: freeze the image as often as possible (that will turn of the laser light)
There are two ways to adjust image scaling to the monitor [Panel C, Area 1 and 2]

a. Keep Auto scale [Panel C, Area 3]

b. Auto scale [Panel C, Area 3]

vk wnN



3.3.  Optical Zoom and move the field of interest
Increase the magnification independent from the objective but decreases field of view as well.

1. Zoomin a field of interest [Panel A, area 1] by en-
ter a zoom value or move the slider[Panel A,
area 2] or change the size of the field with the
mouse

2. After you changed the size the green square [Panel
A, area 1] becomes red. With right click in the area
you can accept the new field and it turns into green
again

3. You can also move the field per drag and drop in
the entire scan field. But it is recommend to keep
the field of interest in the middle of the scan area.
Don’t move it to far to the corners

4. If you want to move the center of your field of in-

terest then make right click at this point in the win-

dow [Panel C, Area 1] and choose “Move this Point

to Center” [Panel B, Button 1]

Zoom:

Pixel size: 0.3 Nyquist XY |»

Q e

Mave this Paint to Center [3441 pm; -563 pm]

Move Z to this Position [3021 pm]
Add this Point to ND Acguisition

Past=
Spiit Component View

Show Thumbnail of Merged All Channels

Show Thumbnai of Merged Custom Channels
Set selected channels as Custom

Ratio View

Ratio Properties...

Add New Equation ¥iew on Live...
Correlation View

FRET View

Show ND information

Show LUT Intensity
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3.4. Acquire a “Z-Stack” Image (3D-lamge)
After you found the right acquisition settings (3.2) and the an area of interest (3.3) you can acquire a Z-
Stack image (3D Image) by pressing the Button 1 in Panel A. After that the window shown in Panel A,
Area 2 or in big, Panel B will appear.

— —

Experiment:  ND Acquisition

[# save to File
Path: C:\Jse
Flename: MHV 15 D Save As TIFF Series

[ Custom Metadata

Record Data. ..

Choose a Path to save the files and a Filename [Panel B,
Area 1]

2. Uncheck all boxes [Panel B, Area 2] except for Z.

3. Click on symbol left beside Z [Panel B, Area 2]

4. Now you have three option to acquire a Z-Stack image
[Panel B, Area 3]:

Left [Panel C]: Move the objective up and down by scrolling mouse

Browse...

wheel or using the stage control unit (see 2.1). When you found the
lower limit of your region of interest then press the button “Bottom”.
For the upper limit press the button “Top” [Panel C, Area 1]. Choose
your step size or your amount of steps [Panel C, Area 2]. See com-
ments.

Middle [Panel D]: Enter the thickness of your Z-Stack image [Panel D,
Field 1]. Your current position is symmetric in the middle of this value.
Choose your step size or your amount of steps [Panel D, Area 2]. See
comments.

Right [Panel E]J: Enter the thickness of your Z-Stack image by typing a
value relative below to your current position and a value relative
above of your current position [Panel E, Area 1]. Thus, your current
position is asymmetric in the middle of this two values. Choose your
step size or your amount of steps [Panel E, Area 2]. See comments.

5. Press Run [Panel G, Field 3 (next page)] to acquire a Z-Stack image. Please pay attention for the com-

ments on the next page.

11



Comments:

1. You can choose the value for Step size or the number of steps. If you enter a step size then the pro-
gram calculate the amount of steps and opposite. But it is recommended to use always as step size
the value between the field Step and Steps. You can set this value by clicking the field [Panel F, Field 1]

2. Make always sure that for Z-Device is “Ti ZDrive” chosen [Panel G, Field 1].

3. Make always sure that the box beside “Close active Shutter during Z Movement” is checked [Panel G,

Area 2].

3.5. Different views

r during Z Movement Direction:

%7 Run Z Cor

Slice View: This view displays
orthogonal XY, XZ and YZ pro-
jections of the image sequence.
(Requires Z or T dimension)

Volume View: This view creates
a 3D model of the acquired ob-
ject. (Requires Z dimension)

Tiled View: This view displays
frames of the selected dimen-
sion arranged one next to other.
(Requires Z, T or XY dimension)

Clicking the buttons open new windows with the selected view.

Drag and drop this buttons in the current window changes the view.

12



3.6. Scale bar
If you want to add a scale bar in your captured image then click on the but
right side of you acquired image and choose between Vertical and Horizo
burn the scale in your image or move the scale bar around.

3.7. Save data

3.7.1. For Analysis

1. Two ways to save your data:
a. Press one of the button [Panel A; Area 1]
b. Click on File [Panel A; Button 2] and then select save as

2. Select always the Image File format ND2 as shown in Panel B,
Area 1.

3. After selecting the Image File Format ND2 press save [Panel B;
Button 2]

Untitled1.png - Photos

Comments:

1. This saves the image in a raw format and the microscope configuration as well

2. That allows you to reuse the camera settings as described in point 3.1. (Start Software and Pre-
Setup) and to change your analysis after acquire an image.

3. The data format is quite too big for sending as email attachment. If you want to send images as
email then follow the Section 3.7.2. below.

13



3.7.2. Tosend as email

Comments:

Bring the image you want to send to the front of the GUI so it
is visible
Now you have two options to generate an image:
a. Option 1:
i. Pressthe Edit Button in the top left corner [Panel A;
Button 1] to open the drop down menu
ii. Select “Create Full View Snapshot (8bit RGB)” [Panel A;
Area 2] to generate a 8bit RGB image
b. Option 2:
i. Pressthe key combination “Shift + Z”
Now, select File = Save as in the top left corner like it is
shown in 3.7.1. or press one of the two save symbols. m
Select the Image File Format tiff [Panel B; Area 1]
Make sure that the boxes are checked as shown in Panel B;
Area 2
Press save [Panel B; Button 3]

1. The Settings shown in Panel B are only recommendation. Feel free to make your own choices.

14



4. Multi Photon

4.1. Single-color
TURN OFF THE ROOM LIGHT AND CLOSE THE DOOR BEFORE YOU USE MULTI PHOTON

Laser 800.0nm 0.0

To pre-setup the system for Multiphoton Microscopy press the Button
MP [Panel A; Button 1].

After couple of seconds the System is configured. An indicator is that
the system changed the wavelength from all laser sources to 800 nm
[Panel B; Area 1 - 4].

== Unselect three boxes and leave one [Panel B; Area 5 - 8].You will have
Laser 800.0nm . ability to adjust HV and laserpower

' Changes in the Laser power count for each channel. The number
“800” on the bottom left side of each channel are a small indicator.
L,mmm' [Panel B; Area 9 -12]. In this mode you can use only one Laser source.

* ALMPGUI x

-

A1MPGUI =

s

A1l
A1
E
¥
g
A1

5. After the System is setup you can open the GUI (Graphical User In-
terface) to control the multi photon configuration. Press “right
click” somewhere in the black screen and choose “Acquisition Con-
trols” 2 “A1 MP GUI” [Panel C; Area 1+2].

6. Now the Window named “Al1 MP GUI” [Panel E] should appear.
Sometimes the window appears beside the “A1 Compact GUI” in
the top right corner on the screen [Panel D; Area 1]. You can keep
it there or take it out per drag and drop.

umidity

Laser Alignment
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7.

8.

10.
11.

To turn the emission laser on press the “On” button [Panel E; Area 1]. After that a yellow light right
beside the button will indicate the warm up process of the laser [Panel E; Area 1]. After the light turns
into green the laser is ready to use.

To turn the excitation On/Off use the two buttons for the shutter [Panel E; Area 2]. The left button
(yellow circle) indicates an open shutter and the right button (grey circle) indicates a closed shutter.
Before you scan the sample, you need to select the optimum wavelength. To change the excitation of
the laser use the controller name “Wavelength” [Panel E; Area 3]. You can type in values (Unit nm)
between 700 - 1000 on the right side or move the slider to adjust the wavelength.

Make sure Auto is selected for laser alignment [Panel E; Area 4].

After you setup all other settings, e.g. the scan speed and images size you can scan the sample by
pressing the button scan or acquire an image by pressing the button Capture.

4.2.  Multicolor — Methods

4.2.1. Simultaneous with single excitation wavelength

1.

2.

Make sure appropriate number of boxes are checked per fluorophore [Panel B]. Allows individual
control of HV for each channel.
Follow procedure for single color PM however allows individual HV control

Comments: With this method it is not possible to use the optimum wavelength for each fluorophore. It
is necessary to make compromises between the different probes. However this method is the fastest.

4.2.2. Sequential with multi wavelength

1.

Click in the top left corner on “calibration” = “Optical Configuration” or press “Ctrl+N” [Panel A;
Area 1] to open the Optical configurations [Panel D]. - .
Click on the left side in the “optical configurations” on MP
[Panel B; Area 1] and click on duplicate [Panel D; Button 2].
After that change the name of the duplicate [Panel D; Area 3]
in “MP-green-(your initials)” for green, “MP-red-(your ini-
tials)” for red and so on.

Then close the “Optical configurations”.

Setup the system for one color according to point 4.1. Single-color. (Wavelength, Power, Gain etc.)
Then save by right click on the “Optical configuration” on the top and select “Assign current camera
setting” as shown [Panel C; Area 1]. For each fluorophore you are using, repeat the creation of in-
dependent optical configuration and all the appropriate laser, detection and scan settings. The red
exclamation mark indicate a not saved setting.

1

16



8. After you configured the system for each wavelength click on the left side £

of the screen on the symbol shown in Panel E; Area 1. ND acquisition wiz- I

ard appears.
9. Within the ND wizard uncheck all boxes [Panel F; Area 1] except the fol-

lowing symbol:
g y

10. Add your different “Optical configurations” on the left side on the win-
dow [Panel G; Area 2] by checking

11. Change the order of the “optical configurations” by clicking the little ar-
row on the right side in of Area 2 in Panel G.

12. To start the experiment press run now [Panel G; Button 4]

17



4.3, Multicolor and Z-Stack
1. Setup a Z-Stack experiment according to point 3.4. Acquire a “Z-Stack” Image (3D-Image)

2. Setup the multicolor MP experiment according to point 4.2. Multicolor =
3. For faster z-stack acquisition make sure the Symbol for Z-Stack [Panel F] v Ez &
is in the left side of the Multicolor by changing the order [Panel G;

Area 3]
4. Press Run Now [Panel G; Button 4]

MD Acquisition =

Comments:

1. BEFORE YOU USE THE MULTI PHOTON OPTION ON THIS MICROSCOPE IT IS VERY IMPORTANT TO
TURN OFF THE ROOM LIGHT AND CLOSE THE DOOR. OTHERWISE YOU DAMAGE THE DETECTORS.

2. Before you leave the room switch the microscope mode back to confocal in the top of the screen
[Panel F; Area 1]. The microscope will change the active detectors.

3. Itis highly recommended to keep the order for the combination Multicolor and Z-Stack as shown in
Point 4.3. otherwise the acquisition takes a very long time because the system have to change the
wavelength between each Z-Image.

4. MP recommended objectives are:

1. Plan Fluor 20x Ml
2. APO Lambda S LWD 40x WI
3. Plan APO IR 60x WI

18



5. Troubleshooting

Comments:

If after starting the Software an error message appears and one
or more of the device are not recognized by the software then
follow the next steps:

Turn off the Software = Wait 30 sec.
Turn off the control unit [Panel A, Field 1] (Step 3 of the Turn
On/Off procedure; Page 3) 2 Wait 1 min
Make sure all 7 power switches are turned on except the
control unit [Panel A, Field 1]:
a. Ifthatis the case skip to step 4
b. If that is not the case: turn on all missing device ex-
cept the control unit (Step 3 of the Turn On/Off pro-
cedure; Page 3) by following the turn on procedure
(see 1. Turn On/Off procedure; Page 3).
IMPORTANT: DON’T TURN EVERTHING OFF.
Wait 1 min
Turn on the control unit [Panel A, Field 1] 2 Wait 1 min
Start Software

1. If the problem still appears ask Andy Schaber (Facility manager) or Ferdinand Ziegler (TA in Facility)

for support.

2. If you switch off the Metal halide lamp (Step 4 of the Turn on Procedure; Page 3) PLEASE don’t turn it
immediately on again. That can damage the light source. Wait at least 15 min before you turn the lamp
on again. You can use the Software without the metal halide lamp but you can’t use the Epi fluores-

cence to find the sample.
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