Olympus xCellence Software - basic user guide

This is a basic overview of setting up time lapse experiments using Olympus's xCellence software on BIU's
IX81 inverted phase contrast system - the software allows you to program complex time lapse runs through a
simple and intuitive user interface. A more comprehensive, BIU-specific instruction set is contained in the red
folder and the original Olympus Manuals are also available.

Note: this software is new to BIU and available features may change with time.

Please log all runs and any problems in the 1X81 log book.
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TURN SYSTEM ON

If you need to image at 37°C, make sure that the chamber heater is switched on well ahead of time to ensure
that the microscope is fully equilibrated to temperature (we routinely leave it on 24/7/365).

Insert battery into the back of the electronic (Red-y) CO:2 needle valve assembly and open the 5% COz: in air
cylinder to 0.5 bar).

Switch on the microscope and stage control boxes - for fluorescence imaging, turn on the mercury lamp.
Check the humidifier bottle, refill with sterile dH20 if necessary.
Check the moisture trap in the chamber, empty if necessary.

Adjust the electronic needle valve to set the CO: flow rate to a slow but steady bubble in the humidifier (eg.
0.05 I/min).

Check that there are no leaks in the gas delivery line by placing the end of the line into a vial of dH20

Check the correct sample holder is in place in the stage, place sample on the stage and attach and secure
the gas line / needle / butterfly to it.

Start the PC - it is a stand alone (non domain) PC running Windows XP service pack 2. There is no login
procedure, the PC starts straight into windows.

The PC currently has 4 internal hard drives (this may change):

C: boot drive and program files only

D: data storage

F: data storage

G: 110 GB solid state drive for fast data read/write - use this for acquiring images
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INITIAL STARTUP AND SETUP

Start the XCellence software using the icon at top right of the LH monitor and resize the

application window to fill both monitors.

All data files are stored in a database structure.

Database > Administration > new database... to create a database for your images. Name the database and
browse to G:\user temp\your folder to create the database in.

The database window opens -
resize it to fit at the RHS of the LH
monitor.

Acquire > Microscope Settings... to open the Microscope Settings window
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The Microscope window provides control of various microscope functions.
The top part shows the current focus level

The middle part allows you to specify / change the various automated components
on the microscope:
e the desired objective.
o the fluorescence turret (set desired filter cube or no cube).
e the condenser (set the correct phase ring to match the objective - x4 =
PhL, x10 and x20 = Ph1, x40 and x60 = Ph2, x100 (oil) = Ph3.
e the lamp voltage (set to 2.7v for general phase contrast imaging).

The bottom part has icons to control the light path and the light shutters and to set
up different imaging modes (described below).

Image to eyepiece or camera.

Bottom port or side port active

Transmitted light shutter open / closed (open when icon looks depressed).

Reflected light shutter open / closed (open when icon looks depressed).

To get an image through the eyepieces, these 2 icons should be set and the
relevant shutter opened.

Fluorescence imaging with DAPI, FITC, TRITC or soft UV
filter cube.

Transmitted light imaging (phase contrast or brightfield,
depending on whether the required phase insert is in
position in the condenser or not).

ITﬂ.‘u.’lﬂm

To get a live image onscreen on the RH monitor, click on the acquire icon on the top toolbar.
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Acquire > Camera Control to open the Camera Control window. [& @) [Beriva et (378010301 5]

E xposure time

Use the Camera control window to adjust the exposure time to the correct o Lo T Adiustwith binning
level. =l [ Show saturation
i
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Standard |Extended |
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™ show crosshairs

Adjust the exposure time to the correct level for the live image (the shortest [T R %]
time at which the red line on the Histogram display reaches close to

100%).
00 100.0 %
M 81%  Mean 19.8% Maw: 1000 %
830 3244 16383

Using a fixed field of view, and each of the imaging modes that you want to
use for your run, determine and write down the correct exposure time and
focus level for the mode and sample.

For example:
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Phase Contrast

x
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DAPI fluorescence

x =

Z-Drive

exposure = 170ms
focus = 7246.8
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FITC fluorescence

x =

Z-Drive

exposure = 150ms
focus = 7248.8
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TRITC fluorescence

exposure = 52ms
focus = 7246.0
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DEFINE STAGE POSITIONS

Open the Stage list window using the icon on the top toolbar.

It opens with the most recently used set of stage coordinates shown.

Click on the down arrowhead at bottom right of the Stage window to
access the stage calibration buttons.

Select <New List> in the list box.
Recalibrate the stage before each run.
Click on the refresh icon to the right of the green Connected field.

Click on Auto Calibrate.

A stage movement warning window appears - check that there is
nothing on the stage that will hit the condenser as the stage moves
(hinge the condenser up out of the way if necessary) and click on OK.

The stage will move to its end point and back.

Olympus xCellence - basic starter guide
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Under phase contrast imaging, use the joystick to move your sample to a [ )

desired field of view, focus and click on Add in the Stage window to log the List
XYZ position of that field. <Hew List> v
X : . . Positions
Repeat for each desired field to be recorded during the experiment (here 5. Fos % v z
10 fields). 1 37061, 39377, 729995
2 22348, 44915, 7262.8
. . . . 3 15981, 45297, 7251.56
Type a new list name into the List box and click on Save to save the 4 2295, 44008, 726273
locations as a stage file. We suggest that you use your name and the date 5 25465. 4088 72775
H & 20114, 44204, 7Z39.61
-e.g. da1030113' 7 31481, 43302, 73025
g 34868, 41608, 7322.09
=1 34868, 40232, Fren:)
10 37753, 38391, 734045
Position: | Add |[ Goto ]
=
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EXPERIMENT MANAGER

Open the Experiment Manager using the icon on the top toolbar. %

The Experiment Manager window opens. o T e [

This provides a graphical interface for designing experiments by
adding components and linking them together within boxes and by
timelines.

Depending on how the software was last used, it may open blank
or it may show the last experiment used.

Icons for the different experiment components are found on the toolbar.

The principle functions are described below.

L to R: -
Do image acquisition |!E |[__]|

Do multichannel image (box around the images to combine)
Do Z stack (box around the images to do Z stack for)

Do time lapse cycle (box around images to cycle)

Do stored stage coordinates (box around image modes to
repeat at different, defined fields of view)

LtoR: Efa -& 3 = =
e Move stage (absolute or u“"i""'u 'tn'il;r:h' E:;ﬁ- " % ﬂ = j— —%— &' ‘“!i‘lﬁ
relative in XYZ)
Change condenser insert
Change filter cube
Transmitted lamp on / off
Select side or bottom port
Select eyepiece or camera
port
o Reflected light shutter
open / closed
e Transmitted light shutter
open / close
e Change objective
e Change focus (absolute or
relative)

- | ey |
1F e Ay

H ] aad
— | Sepulp ' |

Sl
LLLL!

Do autofocus MF
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In addition, for more complex experiments, it is possible to set trigger events that activate external devices at
specific times during a run. For example:

e an automatic pump that adds test chemicals at specific times.
e asecond camera on the side port - e.g. a high speed video system to capture a short burst of high
speed video at specific times during a long run.

To create an experiment, the icons are selected and added to the gridded area of the Experiment Manager
window as discrete events or as boxes surrounding events. Events are linked with lines to specify the order
in which they are performed (L to R), boxes can be nested.

For Example, consider the following experiment:

- -
— —
= &= = =
H < (=] l:
i< 2 2 —niwale e Ia-m >
= 10 T T T A | .
= ot AFE 3 — — - — el Y — — = -
= [l PR |Trans 200 upS?D i | DAPT IEI down2EIEI| FITC IEI up 0,40 pm | TRITC |?| FREE | e =
— -\_\_\H —
C < e | -
= | -
8 5€ 020115 | -
— —
— —
) 150 7.50 min C

This does the following:

In sequence:
Inner box

e Takes a transmitted light image at 200 ms exposure, and shows it on screen.

e Refocuses up 5.7 um.

e Takes a 30 ms exposure fluorescence image with DAPI cube, and shows it on
screen.

o Refocuses down 2.0 um.

e Takes a 25 ms exposure fluorescence image with FITC cube and shows it on
screen.

e Refocuses up 0.4 um.

e Takes a 7 ms exposure fluorescence image with TRITC cube and shows it on
screen.

e Moves the filter cube to an empty position ready for the next phase image.

e Combines the 4 images into a false colour composite image and shows it on screen

Middle box
e |t repeats the 4 image acquisition for each stage position stored in stage file 020113
5.

e At each stage position at each cycle it performs a software autofocus using 200 ms
exposure times before capturing the set of 4 images and shows the autofocus
procedure live on screen.

Outer box
e |t repeats this entire cycle 150 times at 7.5 minute intervals.

Olympus xCellence - basic starter guide
Author David Johnston - Biomedical Imaging Unit, University of Southampton — v2

page 13 of 27



DEFINE YOUR EXPERIMENT

Whilst you are learning to use the software it is probably easier for you to edit an existing program, rather
than create a new one from scratch. See the end of this guide for more information on designing
experiments from scratch.

On the Experiment Manager toolbar do File > Open and navigate to: G:\ and select file AF phase and
3.0obsep - this program includes everything that you are likely to need for most runs.

First save the experiment in G:\user temp\your folder under a new name (we suggest that you use your
name and the date), then edit / delete elements from it as required.

Clicking on any box or action in the experiment selects it and brings up its settings at the RHS of the
Experiment Manager window, allowing you to edit the settings. Selected components can be deleted and
new components added.

Looking at each step of the above experiment in more detail:

Click on the gridded area outside the
outermost box to bring up the e
Experiment tab. - ET—

%55

Hame: 40713 rolg|

Here you name the experiment (the

name it will be given in the database -
we suggest you use your name and the NN Sl &
date).

Duaton 25000236

R A A

This tab also shows the total
experiment run time and data set size
(which will be determined by the
number of fields, cycles, images etc.).

>
00:00:00.00 Frames acquired 0 Slored 0 Tolal 0

Click on the Trans image icon to bring
up its settings.

2
L H A b de

Here you set the imaging mode )
. @ El J ] - = F]

(transmitted or fluorescence), the —HS“HE“' ;EHEI]

objective magnification, exposure time o

and condenser setting (brightfield or T oot [HI 3

phase ring inserted).

N WL W,

Image Tspe Trameilted v

G

EEEEEE UFLFLNTE: v

3
W W
g

Here we are specifying a 200 ms
exposure, phase contrast image using
the x10 objective.

< >
[ 00.00:00.00 Frames Acquired 0 Stored 0 Total 0
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Image |Camera || Display|

Image Type Tranzmitted

Objective LIPLFLMT 0=

Cortrast Insert PH1

Expozure Time 200.00

4

ms

Acguizition ime  277.50 ms

Mame Transmitted |

Get Current Device Settings ]

CI|Ck On the refOCUS ICOI"I tO brlng up |tS o By DAUSERS Southampton tests\ph plus 3 Auor.obsep 1B
i |0 [T ERRrEE |2 % o 06 -
settings. [ e i SEKIE O do [
] %

Here we are specifying to refocus down T 7 % o
(minus) 0.8 um between the phase oL »l‘gM-H“mfﬂ!Hﬁxap@mﬂ. I,2 o -
image and the DAPI image. s . :

(n v 09050000 |Frames fcquired 0 Stored. o’ Tobal 0
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Click on the DAPI image icon to bring
up its settings.

Here we are specifying a 170 ms DAPI

Properties

Z-Drive |

(%) Relative byZ |-0.80 prn

© TaZ-Fasition |?2aa.35 |um [ Curent |

Ele
>-1n]

|5 @ §o |

S d K de

|[#F & " |2 o 1 o= [|BE

| T —

image | Camera | Display

fluorescence image using the x10 water [ 2
objective. B
(The correct filter cubes and lamp 5

shutter settings for DAPI, FITC, TRITC oecuetes [ "

and soft UV fluorescence images have
been predefined).

The contrast insert setting doesn't
matter as fluorescence images are
captured using epi-illumination.

Click on the next refocus icon to bring
up its settings.

It specifies to refocus up (positive) 2 um
between the DAPI and FITC images.

Name. DaFI

Gt Cumen! Davice Setings

[00.00.00.00

[Frames fcquired 0 Slored 0 Tobl 0

Eie
:[u}

| 5 % ke

E I e e

| =

< |

I3

S

0113

-

MD,E ||a'|s- doun 0.0 | | oot -

@ Resiivebyz 200 |ym

O TozPosken [F88H | um

=

100 15.00 min

>

[00.00.00.00

[Frames Aequired D Stored 0 Total 0
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Click on the FITC image icon to bring
up its settings:

Here we are specifying a 150 ms FITC
fluorescence image using the x10
objective.

Bt Cusent Davice Sefings

W 00:00:00.00 Frames Acquired 0

Siored 0 Toll 0

Click on the next refocus icon to bring
up its settings.

It specifies to refocus down (negative)
2.8 um between the FITC and TRITC
images.

@ Aelativebyz [280 | ym

OTozPasien [7288% |um [ Curent

R A A

<

[ 00.00:00.00

Frames Acquired 0 Stored 0 Total 0

Note: when setting up a new experiment, use the exposure times that you determined for the live
image under the different imaging modes (above) and calculate the focus offset / correction for the
different focus levels that you recorded.

For the imaging modes and sample that we looked at earlier:

mode exposure | focus focus change required before image
Phase 200 ms 7247.5 um none - focus specified in stage list
(and autofocus, if active)
DAPI 170 ms 7246.8 um -0.8 um
(7246.8 - 7247.5)
FITC 150 ms 7248.8 um +2.0 um
(7248.8 - 7246.8)
TRITC 52 ms 7246.0 um -2,8um
(7246.0 - 7248.8)

These are the values which we would set for this experiment.

Olympus xCellence - basic starter guide
Author David Johnston - Biomedical Imaging Unit, University of Southampton — v2

page 17 of 27



For each of the image acquisition icons, its Display tab allows you to
specify whether you want the captured image to be displayed on screen
during the experiment or not (Online Display is checked / unchecked
respectively). If Online Display is checked, a small monitor icon is
shown at top left on the relevant image acquisition icon.

Note: after acquiring the image set, you should specify an
additional action to set the filter cube turret to an empty
position so that the next phase image isn't captured with the
transmitted light still passing through the final filter cube of the
fluorescent image series (as this would affect exposure time).

Click in the Multichannel image box.

Image | Camera | Display

Online Dizplay

Brightriess

(O Map fived from |0 to

4035

Coloring
(O Gray Scale

(&) Image type colar

(O Pseuda color [LUT) adjust

Here you give a name to the composite

(multichannel) acquisition image (this

name forms part of the file name that is
recorded in the database).

| —
m” |l1u.:ﬂ)i 0,50 mpl- 200ym| |

A

0113

100 15.00 min

Again, the Display tab allows you to
specify whether the merged image is
shown live on screen or not.

W 00.00:00.00

Frames acquired 0 Slored 0 Tolal 0

Click on the autofocus icon to bring up
its settings.

fukofocus | Image | Camera | Display

Software autofocus is a 2 pass process.

You specify the range and step size for

the first pass (Big Step) and the second
pass (Fine Step).

Make sure that Ensure constant time is
checked to make cycle timings exact.

For each field of view, autofocus starts
from the Z position specified for that
field in the stage list file.

ZOihe

15

300 um

1.00

[ 00.00:00.00

Frames Acquired 0 Stored 0 Total 0

Again, the Display tab allows you to
specify whether the autofocus process
is shown live on screen or not.

Note: autofocus is quite a slow
process, taking about 1 minute
per field of view, so if you need
a fast cycle time you may not
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be able to use it.

Click in the Stage box to access a
dropdown menu where you select the
stage list of field of view coordinates
(XYZ) that you specified earlier.

Click in the Cycle box to bring up its
settings.

Here you specify the number of cycles
that you want to run, and the interval
between them.

The software estimates the time that a
single cycle will take (to guide your
settings of cycle time) and the total run
time.

Properties

Autofocus |Image | cam

era || Display |

Z Device

Fange

Big Step

Fine Step

Usze entire range

Enhsure constant time:

Low Signal mode

Z-Diive

15

200

1.00

O & O

II

pm

pm

pra

%% o oo ||B

€ & |
I Hde -~ Yo B e H B
B oty e 5 st | [ T s con] (e [ s | [ 53
€ 2
€ onss B3
100 15.00mkn

o

Pastin Uit
010133

[00.00.00.00

[Frarmes Acquired 0___Stored 0

Fle Edt ew Optors

|5 @ §o |

|

¥ISERS \Southampton testsiph plus 3 fuor.absep

IE=T= | =

EREs

Tolal 0

[ PR |

= | T —

Tine Lapse

Rapest

Cyclo lime

Tolal loop durstin

Appecnale mrnsl cycle e

] Enable nieracton

>
[Frames Aguirad 0 Giored 0 __Totl 0

00.00.:00.00
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Once you have edited all of the settings for your experiment, save the
experiment file under a new file name (.obsep file extension). Again we
suggest that you use your name and the date.

This allows you to reuse an experimental design by reopening it and editing
its settings, rather than having to redesign and create each experiment from
scratch.

Now you are ready to check and run your experiment.

Olympus xCellence - basic starter guide

Time Lapse

Repeat 100 : times
Cycle time 15.00 min
Total loop duration 25:00:0.000
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CHECK AND RUN THE EXPERIMENT

Click on the Verify icon - the software checks on your experiment design for =
errors (e.g. too short a cycle time). _é’

If the experiment design i
passes its check, the E‘—:x’ EEII
Prepare icon becomes > |
active. Click the

Prepare icon to set up

the system ready to run.

The RHS monitor
divides into sections for
each of the different
images that you have
specified to display
during the run - here
one for each of
autofocus, the 4
individual images
(phase, DAPI, FITC,
TRITC) and the
composite image.

Once the system is prepared, the Start Run icon becomes active.

You can now minimise the
Experiment Manager

window to a smaller

window (the Execution
Center window) by clicking

on the X icon (and restore 25 Execution Center
the Experiment Manager B o

. . = - S [ [ =
window by doing the same K
in the Execution Center Prepared [a0:00:00.00 [Frarmes Acguired: 0 Stored:0  Total 4000 |
window).

This shows that the system
is prepared to run and will
capture a total of 4000
frames.

Click on the Start icon to
start the run. 0C,»

The Execution Centre
window shows that the .
experiment is running and e = ™ 0 & L
displays the elapsed time
and the number of frames
acquired.

24 Execution Center

Runnhing |[Do:00:30.33 |[Frames Acguired: 0 Stored: 0 Total: 4000
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As the experiment runs, the RH
monitor shows the captured
images as they are acquired
(depending on which ones were
specified to be displayed live in
the experiment design ). Here it is
showing the autofocus, phase and
3 fluorescent images for a field.

Note: the composite
image tends to lag behind
somewhat and also can
show multiple fields
superimposed on each
other - do not worry, the
actual captured and
stored images are fine.

At the end of the run, the software always reports a device
operation error - it can be ignored (click OK to close the window).

A device operation took longer than estimated

[} E (DEVOP uch,0-lp_shut_reflec.0),
L

ok ] [ petals>>
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AFTER THE RUN

The captured images are listed in the database
in a folder structure that is named after the run
name specified in the Experiment tab of the
Experiment Manager.

The individual fields are auto-named after their
position in the stage list and, if multichannel
images were created, also by the name for the
composite image specified in the Multicolor
tab.

Records physically exist as discrete files in a
folder structure specified by the database.
They can be loaded into the software to be
viewed and played, exported as image stacks
or movies etc..

Multichannel images can be separated into
their component parts and individual images
can be merged into multichannel ones.

Southampton i 28121 2b mfip_003 4 010 ph plus 3

-3— Southampton.apl E]@EJ
F = Gl W E A ]
[;l.h plu ; No records available.
- (3 020113b mfip_006 &
- (3 020113b mfip_007
- (3 020113b mfip_008
- (3 020113b mfip_003
+- (3 020113c mFip_no1
- (3 020113¢ mFip_0z
- (3 0301133 mfip_001
- ([ 030113a mfip_002
e 008
: = Field name Field value
= (3 _009
4[] test_pster_001 Record Name ! 010 ph plus 3
: Sample | Preparation
- [ kest_peter_002 Comment =
+- ([ test_peterZ_001 Document Creation Date 05/01/2013
- ([ 0301132 mfip_003 Docurment Creation Time 810
+ [Z3 040113 mfip_001 Image Dimension Multi color time lapse (XY C T
=~ ([3@ 281212b mfip_003 Color Channels 4
..... o 040103 Z_—Layers 1
_____ @001 phplus || JimoFromes =
""" (& 002 ph plus 3 -Gize 1038
""" & 003 ph plus 3 Eits per Fixel 16
----- & 004 ph plus 3 Einning 1
----- Q 005 ph plus 3 Exposure Time 200.00, 170,00, 150.00, 52.00
..... [ 006 ph plus 3 Z-Step Width a
""" {5 007 ph pls 3 :Ia”'(ers Of Interest (ROIs) g
_____ egions OF Interes! s
g ggg D: D:"'s g File Size -1432008780
""" ph s Image Path D:hUserstSouthampton testsiSo...
----- [=¥]010 ph plus 3
el 4 >

Sel: 1 (2795857 kB)

It is your responsibility to move and backup your own data.

Use the Connect to BIU filestore
desktop icon to access a command
prompt login to the filestore to
move your files.

Type your UoS username.

o CAWINDOWS' system32 cmd.exe
The network connection could not he found.

More help is available by typing NET HELPMSG 2258.

Thiz file will create a connection to the BIU drive and map it to derive ¥
University username and pa: e

When

Type

prompted enter your

your userid:

_Onne:s
Filesta
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Type yo ur U OS paSSWO rd i ot O\ WINDOWS  system32\cmd.exe

The network connection could not he found.

More help iz available by typing NET HELPMSG 2258.

your userid: dajluBe

the password for ““BIU.files.soton.ac.uk:\jfdfsreshiub: _

Press any key to C|Ose the batch o+ C:\WINDDWS! system32, cmd.exe

f||e The network connection could not be found.
: More help is available by typing MET HELPMSG 2258.

This file will create a connection to the BIU drive and map it to drive X
WWhen prompted enter your University username and password

Iype your userid: dajluBe

Type the passuword for SSBIU.files.soton.ac.uksjfdfsreshius:
The command completed successfully.

i i =lox
The mapped drive will now appear LT -
. File Edt View Favorites Tools Help | o
under My Computer as drive X:. - ©) - (B | P s | T
4 - rd
Address | 1 My Computer = Bs=
Hame | Type [l Total Size | Free Space | Comments
System Tasks 2 Files Stored on This Computer
@ View system information ()5hared Documents File Folder
1 Add or remove programs ) Olympus's Documents File Felder

[ Change a setting
Hard Disk Drives

Other Places A G System (C:) Local Disk. 7458 63,768

% Data (D5} Local Disk. zi2 a8 17168
SJ My Network Places < Data (F:) Local Bisk. 465 GB 254 GB
) My Documents <e Temp Data (G:) Local Disk 111 6B 105 GB
3 Shared Documents
O Control Panel Devices with Removable Storage

3% Floppy (1) F%-Inch Floppy Disk.
e— A CDVD-RAM Drive (E) <D Drive
My Computer Network Drives
System Folder )

5% ffdfsresbiug on ‘BIL fles.sotan.ac,ukl () Nebwork Drive 66478 696 GB

Free Space; 698 GB
Tokal Size: 6,64 TH

Alternately, use a virus checked, portable hard drive (available from BIU) to copy your files onto.
Copy the files to the F drive as an additional backup.

Then delete your files from the G: drive - this solid state drive only has a small capacity and it will be
regularly cleaned up.

Remove your sample and dispose of it according to GLP. Remove any needle or butterfly used to deliver
the 5%CO: in air mix and place it in a sharps bin.

Turn off the 5%CO: in air cylinder and disconnect the battery from the needle valve.

Close down the PC and turn off the microscope control box, stage control box and mercury bulb starter (if
used).
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DESIGNING EXPERIMENTS FROM SCRATCH AND SAMPLE EXPERIMENT DESIGNS

To design an experiment from scratch, do File > New on the Experiment Manager toolbar to open a blank
experiment.

Select the acquisition event icon, move the mouse onto the gridded area and left click to insert an acquisition
event. Edit its parameters as required.

Repeat for any other imaging modes required.
You can select any element, left click and hold to move it around within the window.

The different acquisition events need to be joined to specify the order (L to R) in which they are captured.
Move them into line in order.

Move the cursor over the directional arrow head at the L or R side of an event and it will change to a cross
hair. Left click and hold and draw a line to the arrowhead at the edge of the acquisition event that you want
to join it to. A line now links the events.

To add a stage list, multichannel merge or time lapse frame, select its icon on the Experiment Manager
toolbar and draw a box around the events to include.

Note: you can't add a box and then move it over existing events, or move existing events into a box,
you have to draw the box around existing events or create new events within an existing box.

Some sample experiment designs are shown below.
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Sample Experiment Design 1

= =
- -
- -
o = - -
- -
- < [E] B % =
d |- - H
15 D 1 Bell:
- B G r— B s 32 B
- s up 1.30 pm |F1Tc 150 (] =
- F A -
d |< 2 B
H <€ 00113 % B
=Hh AR =
- -
= -
- -
C 100 x 3,00 min -

Transmitted image (200 ms) - refocus up 1.3 um - FITC image (150 ms)
Create composite.

Capture these images for each location specified in stage list 040113.
Repeat 100 times at 3 minute intervals.

Note: no autofocus, so a fast cycle time is possible.

Sample Experiment Design 2

= =
= =
- -
- . -
[ 7 E
H (< % H
H » % B
f 3
- Trans |200 -
o <€ = B
- -
E Z’(Eu‘mna > E
= =
= =
- -
& 100 x 3,00 min =

Transmitted image (200 ms) only.
Capture this image for each location specified in stage list 040113.
Repeat 100 times at 3 minute intervals.

Note: no autofocus, so a fast cycle time is possible.
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Sample Experiment Design 3

a-miwmis - niewis niewis
e b o e s - e B e o M
s |Trans [200] |down 0,80 |DP.PI [170] |up 2,00 pm |FITC [150] |downz.80 |TR1Tc [52] =

A

.
»
=

= A

L
&5 40113 2

100 3 3.00 min

Transmitted image (200 ms) - refocus down 0.8 um - DAPI image (170 ms) - refocus up 2.0 um - FITC image
(150 ms) - refocus down 2.8 um - TRITC image (52 ms).

Create composite.
Capture these images for each location specified in stage list 040113.
Repeat 100 times at 3 minute intervals.

Note: no autofocus, so a fast cycle time is possible despite a complex design.

Sample Experiment Design 4

= =
= =
= =
: T I :
o = I -
k1 M U] piwmis -l
"t AF_ T T T u
H = [ ﬁ M < |>—|» = - O >—|» i3 ’_|> 2l B
= ’.}‘% Aukofo (200 Trans 200 |down 0,80 CAPT (170 up 2,00 pm FITiZ |150 down 2,80 TRITC |52 »"?S -
: ".E ) : : 3\" :
o[5S = B
=N N -
B |55 040113 Zl B
= =
= =
= =
£ 100 x 15,00 min =

Transmitted image (200 ms) - refocus down 0.8 um - DAPI image (170 ms) - refocus up 2.0 um - FITC image
(150 ms) - refocus down 2.8 um - TRITC image (52 ms).

No composite image created - separate data files are created for each imaging mode and position.
Capture these images for each location specified in stage list 040113.

Repeat 100 times at 15 minute intervals, performing autofocus at each stage position at each cycle before
taking the 4 images for that position.

Note: autofocus, so a longer cycle time is required.
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