Zeiss Observer 4 Colour Fluorescence
Hamamatsu Flash 4.0v3 camera

Instructions for
Brightfield (black and white camera)
Fluorescence (4 colours),

Z stacks and
Tile scans.

Other functions available, such as scanning multiwell TC plates, adjusting focus offset
for different channels, time series, high speed imaging (100-1000+ fps), deconvolution.
Ask Dale for details.
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Turn on the system:

Turnon:1,2,3,4
Turn off: 4,3,2,1
1) Bulb

2) Power supply
3) Microscope
4) Camera
Then PC and
software (Zen)

After you start the Zen software, if you are the first user it will ask to
calibrate the stage...
Press ‘Calibrate Now’

Stage/Focus not Calibrated

The stage is not yet calibrated.
It is recommended to perform an automatic calibration before working with the system.

Caution!

Risk of trapping fingers and damaging the instrument. Ensure that people stand
clear of the instrument and that the full travel range is not obstructed by any
objects (e.g. sample carrier, stage insert, TL condensor or other special device
arrangements).

Calibrate Now Skip Calibration

Whether this dialog is shown can be configured in the Startup opticns.
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Use the Locate Tab for looking down the eyepieces...

File Edit View Acquisition Graphics Tools Window
«Q
Locate

Confianure

Help

l Choose the colour to see:
Dapi || Green Far Red Brightfield .
Dapi, Green, Red, Far Red
(o] (el (oo ] i) . .
Set Exposure Live Continuous Snap or Brlghtfleld'
tive Camera  'Hamamatsu Camera
[E Microscope Control « Show Al (&
Bt Rkt = Opwn You can adjust bulb power
) Brightfield
or
Fluorescence

Microscope... TL

S -
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Set magnification from the software
or the touchscreen next to the scope

E Microscope

o 10x P 20k ’ 5x, 10x 20x & 40x dry objectives.

LoR IR The last two (40x 1.3 & 63x 1.4)
prm— are oil objectives.

none 1.6x 1x

Additional magnification with the optovar.
Leave this on 1x, unless you plan to do deconvolution.

Touchscreen at start up.
i I Press:

Resalution:| 0.
Optovar:

e = Microscope
Reflector:| Pos. -5- TL Hlumination i
Condenser:|BF MNA=0.36 l off
VIS: 0%
Sideport:|100%  left

RL Tllumination

Z-Position: | 0,09203 mrm [siall On
%-Position:| 69.004 mm
‘{-Position:| 46.911 mm

Make It
Display Visible!

{0%/0.45 DICIL____Pos, 62 BFJ0.36 11.2%

ne-|'opto- | Liohr S

fleckar  war path ‘
Load
| position

TL Tlumination

QFF [lely

Go to Objectives tab

Choose objective

RL Ilumination

I
ligill On

| Contrast Manager

[10x10.45 DICIT Pos, 5=

BRI
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Acquisition tab for capturing images

Check the Acquisition mode, open
the control window and check
Binning is 1x1,

Acquisition ROl is 2048 x 2048,
(Press Maximize).

You only need to check this at the start of
your session, to be sure it hasn’t be changed
by the previous user.

Binning at 2x2 (or more) increases sensitivity
and speed for fast live imaging.

Reducing the acquisition ROl can help with
producing an evenly illuminated tiled image.

= Acquisition Mode < Showall @

Camera

Get Default

© Acquisition ROI

Maximize Center

2048 |7 2048

0 = 0

Refresh Overview

Pixel Size 6.50 x6.50 um
© Post Processing
© Trigger Control

© Model Specific

Set up the fluorescence channels (and
Brightfield if used) by pressing
Smart Setup.

@ ZENZ 3 pro

File Edii View Acquisition Graphics Tools Window Help

Acquisition

Dale 4 ¢olour*

¥ Smart Setup

(o] o) oo )

Set Exposure Continuous Snap

Z-Stack
Tiles

Panorama

Ex reriment Regions Auto Save

Au omated Export Automation

~ Acquisition Mode  Show All
A Channels < Show All &

v DAPI
v EGFP
Vo3
v Cy5
w  FocusRef.

HXP120V
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Smart Setup — What colours are you imaging?

Smart Setup
Contrast
Fluorescence

Fluorescence

Add Dye or Contrasting Method
Recently Used

Alexa Fiuor 488
Alexa Fluor 568
Alexa Fluor 594
Alexa Fluor 647
DAPI

TL Brightfield

Dye Database

(none)

1-ANS
2-dodecylresorufin
2-Methylbenzoxazole
3,3-dimethyloxatricarbocya
5-CNF

5-FAM

5-ROX

5-TAMRA

6-CR6G

6-HEX

6-JOE

6-TET
7-MeO-Coumarin-AcOH
Adirondack Green 520

Contrasting Methods

TL Brightfield
TL DIC

TL Darkfield
TL Oblique
TL Phase

Probe
DAPI
Alexa Fluor 488

o Best Signal

Emission Signat

Press + to open the
selection window.

Spectra data courtesy of Pubspectra

Select colours and

each
fluorophore in your
experiment.
Choose

if also needed.

Then press
Close and OK.
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Channels set up — Adjust bulb intensity and exposure time for each
channel. You can also give each channel a specific name.

& Channels < Show All ¥

o ARASS COCAM  Channels. Highlight to adjust,
::@4 LS &8 or see it live, TICK to include in
right - .
; the captured image

. AP TY Bulb power (Intensity). | typically use
<50% for Dapi,
> 50% for all other colours

Alexa Fluor 594 [AntigenName You can modify the channel name

% v Hamamatsu Camera

. Longer = brighter
ft 30% |['5 Auto Exposure et Exposure

Shading Correction Define Specific '~
0.00 pm
0 px 0 px v

Default v 'Set Erase

Typically the initial short (150 ms
default) exposure time will be
too dim. The image will look
dark, and the histogram will be
at the left edge (low values only).
Increase bulb power and
exposure time to make the
image visible, without saturating
any pixels... o

34%|7 M AutoFit AF594

Image too dark

Interpolation

Auto 'Min/Max " BestFit 200 | 04 - Currenf

Quick Color Setup

Image Histogram

B—
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Channels set up — set exposures via Histogram and Range Indicator

Dimensions

You can adjust the image L~ — —
display by pressing Min/Max G R & Interpatsbon
or Best Fit. Even a very dim
b t ML Range Indicator Quick Color Setup
image is now visible

Tick the Range Indicator to
show saturated pixels as Red

O
34%|% o AutoFit AF594

fvigator Interpolation
Au > Wir/Mex "BetFET 100 | (04

ator Quick Color Setup _/
[

/

!/

Aaa
lack 244 -

o

lay hist
the bulb power and exposure time to
approximately half fill the histogram, and
avoid any saturated pixels.

-Display

AF594 Spline Mode

Auto ‘Min/Max  BestFit 200 |2 001 |2 Current v ¥+ Reset

Display
34% % o AutoFit AF594

Interpolation
Auto "Wii/Max "BetFE™ (200 |% [0

Quick Color Setup

A
White 65535 | 7
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Capture an image, or a Z-stack

ZEN 2.3 pro
File Edit

4 .o -
~ e A
Acquisition

Dale 4 colour*
¥ Smart S

o]

Set Exposure

(oo ]

Continuous

W Z-Stack
Tiles

Panorama

42 Slices

All Channels per Slice

Flull Z-Stack per Channel

— Auto Save

= Z-Stack

AUTOMatea Export v Automation

v DAPI
o AF483
'V AF594
¥ Bright

+ @ FocusRef.

HXP 120V

Alexa Fluor 594

™ v Hamamatsu Camera

80.000

ER Auto Exposure

Shading Correction " Define

Specific v

0.00 um
0 px 0 px
Default v Set

Full Z-Stack v

2 Focus Strategy

ensional Acquisition

i Experiment Information

View Acquisition Graphics Tools Window Help

o Liveczi ©

To capture a multichannel image: tick
all channels you wish to capture,
highlight a channel and press Live to
focus, then press Snap.

Snap

P> Start Experiment

First / Last

Setlast |4491.99 ym

2271 ym
42
0.55 pm
0.55 pm

® Interval
Slice
4503.50 pm SetFirst | | 4514.70 ym
22

Start Auto Configuration

Set Exposure

Dimensions

Erase

« Show Al @

+ Show All

To capture a Z-
stack:

Tick the Z-
stack option
Choose Full
Z-stack per
channel
Highlight a
channel and
press LIVE
Manually
focus to the
top and
bottom of
the stack to
Set First and
Set Last for
the stack
Make sure
Interval =
Optimal
Press — Start
Experiment

Ly e
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Tile scan

Using the Tiles option you can use a low mag objective (5x or 10x) to quickly
scan the slide and draw a region that you would like to image with any
objective. Once you’ve drawn your region (or regions) at low mag, switch to
your imaging objective, and make a focus map using support points. Then
select all the channels you’d like to image (and also do a z-stack if you wish),
and start the experiment.

Select the Tiles option
Press Advanced Set |

Scan at a low mag
(Best Fit on histogram so it is bright enough)

Press Live and zoom out the view (wheel on mouse).
Use the tools in Tile Region Set up to draw your first guess at the ROI...
Continued next page...
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Tile scan (2)

Tiles - Advanced Setup © |

Zoomed out and drawn a
region to scan.
Select a channel to scan

and start the preview scan.

(Mouse wheel to zoom)

Center to Stage Position

eview Scan

P Start Preview Scan ¥ Delete Bxisting Preview Images ~ Setup b

e AT

e - ptoval 3
Air 016 R

Use Existing Experiment Settings
Channels Camera
AF488 ® ¥ UseBinning from Experiment

o AF594
Bright

Tiles - Advanced Setup @

First scan not quite right.
Draw a new region and try
again...

Press Best Fit if it is
too dark to see.

Center to Stage Position

Tile Region Setup | 7

AF594

Auto Win/Max “BestFit " 200 | 001 | Current
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Tile scan (3)

Tiles - Advanced Setup © |

New region

+ Show All

Advanced
Setup

Live in Separate Container

& Tile Regions

Category Tiles Z (um)

Default 15 5027.0
Default 12 5027.0

Deletes the selected tile regions

Center to Stage Position

Regions are called TR1, 2 etc.

Highlight the ones you don’t want to
scan and press the trash to delete them.
Only Ticked regions are scanned.

Increase magnification if needed
(here to 10x). The number of tiles is
increased. You can drag the edges of
a region to just cover your sample. So
\Yyou take as few tiles as possible.

22 Davicac

E Microscope i

&l

S5x 1 20x  40x  40x  63x
—
none  16x Ix

<> Stage

A\ Caution! Risk of Crushing

68740 um > 68740 pym
44635 um  |% 44635 um

100 %
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Tile scan (4)...make a focus map — set support points

First add support points, choose the Support Points tab below you image

Support Points

Properties of Selected Support Points

Specify the number of support points
(the focus reference points) in
z = " SetCurrent columns and rows. Here for an 8x4
Distribute Support Points on Selected Tile Regions tile scan | set 3x2 support points.

Columns B | Rows 2 |% “Distribute

S Aol TR LL LT CREIEAT Distributes the specified number of support points over all selected tile regions

Add Support Point at Current Stage and Focus Position

The points are initially aligned as a grid, you can select each point with
the mouse and drag them anywhere you like
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Tile scan (5)...make a focus map — verify support points

In the Tiles Advanced Setup window:
Make sure your Tile region (TR) is ticked.
Select: Focus Surface (Verify)

Press

 Show Al [

Advanced
Setup

Live in Separate Container

@ Tile Regions

Venfy Tile Regions...
© Positions
© Sample Carrier

© Focus Surface (Verify)

Local (per Tile Region)

X (um) )
671289 4 8
69877.7 43060.1

72759.8 43876.5
Center to Stage Position

7-Pa ic 5. e Surface (at least 9 i i S 5
Parabolic Saddle Surface (atleast 9 support POt ™ L oo o Setected Support Points

© Options 72926.4 um = Set Current X

Auiu

Set Current Z

456535 um :

7 50270 pm

Distribute Support Points on Selected Tile Regions
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Tile scan (6)...make a focus map — adjust focus

A new window opens: Verify Tile Regions / positions...

Click Move to Current Point

Press Live to see the desired channel, adjust the focus, then
Press: Set Z & Move to Next It moves to the next support point.
Keep doing this and setting the focus for each point,

until the window Changes L{OM &' All points have been verified.

Finally close the window.

“Tiles - Advanced Setup ©

= Tiles  Show Al [

Advanced
Setup

© Tile Reg Verify Tile Regions/Positions

Name

Sp
SP
SP
Sp
SP
e
@ current Stage X/Y = Current Point

<l Move to Current Point

Include Z when Moving to Points

© Position
© Sample

© Focus St £\ Not all points have been verified.

Local (pe

M) Y (um)
® 671289 43909.8
® 69877.7 43060.1
D 72759.8 43876.5 .
D 672621 45970.0 Center to Stage Position
® 701109 455202
© 72924 4%535  s0270 |
o

Support Points

A 2 - Parabolic Saddle Surface (at least 9 support points) — e D peitice nf Salertar Soripat Dot

© Options 729264 ym $ "Set Current X/Y/Z
AULO. VI IVIaK | DESLEIL | 4) S v SUBENL v A Y 456535 pm
Z  5027.0 pm 5 Set Current Z

Distribute Support Points on Selected Tile Regions

Jmns 13 T Rows 277 ‘Distribute
Set One Support Point into Center Position

Add Support Point at Current Stage and Focus Position
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Tile scan (7)...Capture the image

Make sure your Channels are ticked.

Press: Start Experiment

Tiles - Advanced Setup ©

Acquisition

Dale 4 colour *
+ Smart Setup

o] ; (2]

Set Exposure Continuous + Show Al [
Z-Stack = - Advanced

o Tiles Setup

Panorama Live in Separate Container

© Tile Regions
P Start Experiment <

Minimum ment Duration: > 2 min33 s

Experiment Regions Auto Save - i
Automated Export ¥ Automation s S

-~ Acquisition Mode +/ Show Al
4 Channels Show Al @

M A Ref. B ¥
v AF594 - AntigenName =
+/ Bright m-

VT TAT T "Focus Ref. o Z Verify Tile Regions...

© Positions
HXP120V

© Sample Carrier

© Focus Surface (Verify)

Local (per Tile Region)
Alexa Fluor 594 | AntigenName

7% v Hamamatsu Camera 2 ‘
X (um) Y (pn

500.000 v 'ms f 671289 43909.8
0% |+ Auto Exposure Set Exposure . 69877.7 43060.1
Shading Correction Define Specific v : I8 43876.3
® 672621 45970.0

701109 45520.2
729264 45653.5

0 px 0 px = W %~ fode

0.00 um
Properties of Selected Support Points

Dafagi S p—p— Verify Tile Regions/Positions. 729264 pm + | Set Current X/Y/Z
45653.5 pm :

© Focus Strategy Show Al (& 2 - Parabolic Saddle Surface (at least 9 support points) Z 50615 pm - Set Current Z

Distribute Support Points on Selected Tile Regions
© Options
i Columns Rows 2 > Distributdg

i Experiment Information Set One Support Point into Center Positid
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Tile scan (8)...Stitching the image

Go to the processing tab, Open up the Parameters window,
choose the method: select the Settings “Dale Default”.
Stitching This sets the output to have a single

ol fused image, in a New Output

Processing

window.

Single
Parameters

v Show All

Method
— Dale Default * > W

Recently used
Sy New Output
Image Export
Orthogonal Projection
Deconvolution (defaults)

Create Image Subset

o Fuse Tiles

Lorrect )fldLllng

& Select dimension references for stitching

» % Deconvolution

» P Adjust

4 P Geometric
Channel Alignment All by reference

Z-Stack Alignment :

Stitching

Image Overlay

Rotate

AF488 AF594 'Bright
e

& Parameters

Parameters  Show All

10 % <

# Image Parameters

Input  Show All

Optimized

Output  Show All

Best

L)
Defaults

By default it will use the first channel captured to align the image,
(normally Dapi) but you can choose any channel that has sufficient

content to perform the stitching.
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Tile scan (9)...Stitched Image

Before stitching, each
tile has a 10% overlap.

After stitching, overlaps

are still visible due to vignetting.

This can be reduced by
Capturing each tile at
less than 2048x2048 pixels.

1l Joins are obvious.

| Joins gone.
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