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Starting up the instrument and
Imaging software

Insert the desired objective

Turn on the main switch

Turn on the computer located in the cabinet

Wait for the green "Ready” lamp on the front of the microscope to

|Ight Up (if it doesn’t, re-start the microscope). The "Ready” lamp assures that all movable parts are in the
correct starting position

When the “Ready” lamp is lit, turn on the mercury lamp(s) (Lamp A
Is for GFP, Hoechst and PIl. Lamp B is for Tritc, Alexa 647 and Alexa
546)

Type in the password to access the computer

Open Attovision software and choose your username (no password
required)

Never turn the lamps off and directly on again! If the lamps are
turned off you must wait 30 minutes before turning them on again



Introduction to the

software

BD Pathway 855 Biolmager
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To perform image acquisition:

Some general info......
m The macro is the process that "tells” the Pathway what to
do
m |t consists of four main steps: (ust as manual microscopy)
Positioning of the objective (on the pathway the plate is stationary and the objective move around underneath)
Finding the focal plane
Chose of filters
Image acquisition
m \When performing multicolor fluorescence imaging, filter

combinations must be defined and will be demonstrated
later (Slide 15)

If the microscope does not perform as desired there Is
most likely something wrong with the macro!
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First, define which objective you
Inserted!

. 1. Click on "Setup” on the
File View Image Hardware [Setup| Capture Analyze Tools Layout Help

| Dcs{el| 4[e|@] &  Confouation ol 8| 3810 |@I%| = =) 4] || afaas main menu at the top

Orca Digital Camera.., — -
J | Acquire | Analyze | Fluod ‘Appllcaﬁmntard: |NuclearTranS|E

| v Ge.omet.r.y..,

2. Click on "Geometry”

Data Export,..

Light Path...

~ 3. From the "Description”
drop-down menu in the
Ml Vil Pl .. Geometry Setup

T e - O window, set the correct
e Type.. 2wz D22 esg [2eEmE

Auto-Focus.. O bj e Ctive

‘Segmentation. — Measurement Reference

X¥Z Position... Scale: [0.310556 um/pivel  Edit Seale: |
Fluid Handing... inning: [15¢1
Rebitis st il Distance: [200.000 pm Messue

Dye...

Camera... sciption: |20 NA 075 Dlyrpus
Montage Capture...

Probe Cycle...
Macro...

Z Sectioning...
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The Attovision software:
Three important buttons

File View Image Hardware 5Setup Capture Analyze Tools Layout Help
| DE] dme SR wlwl @i BE | -|..|..|( i): é
= Arcquire | Analyze | Clear | J E | Eﬁ?l ﬁlml _

Drata; I

These three buttons
controls (from the left):

Macm: |D|ug Discovery - Dema 2 d ll |
-

- & Prepare DQT New Tin

iaAtf -Demo 2 - Course i
. . 3 : Autofocus - Dema 2 - Fin
1. Navigation of the § e H
. . . & Dye: |GFP - Confosal =] ] Qox) El‘;s.pzls :;t:gp1 ts) |
ObJeCtIVe’ Wh ICh WeIIS  Calibration | Background I Data I Images I {% :otalmn-'.‘ﬁ F ARl P 1 | R0 DD 00 1AL
- wra 2 (10 data poi l]
isiendin 2l I Thiesbold | AOIe fo ¥ Pranam Don 7 - Mew Tin ¥
Repl Delets Edit.
rati

are going to be imaged I s | b | 4
I3 J @@ Jmm e P e 8
enamina Iﬁl__ll__l ‘l‘

2. Dye Setup: Filter control ‘200000 OCOOOS e R T :
(chose your filter, o0 P EEE & |
[ Auto Range A | s
=

exposure time and gain)

Save

3. Macro setup: The
window where you
program the microscope

Montage % Never use montage capture
Capture: -

3 7 Use the active montage made and setting
T Ahwaps montage with the following setting
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The Plate Map Setup Window

Controls what plate type you have (96- or 384-well plate) and which wells you want
to image. In manual mode it controls which well you want to navigate the objective

B8

In the navigate mode (red circle), if you click on a
well the objective will locate to that well. For
==» example, click on C5 and the objective will locate

under C5. On your screen down to the left, the
software will inform you about the location of the

ObJeCtlve Current Well: C5 of 96 2 &4 &B NON-CONFOCA
SR 0

In the select mode (red circle), if you click on a
e e aae Wt_ell it will appear blue with a plus sign in the
00@8%888888% middle. That means that you later want to include
0888@()@@@@@@@ > that well in the automatic Imaging. You can select
N S HHIL single wells or the whole plate
«O@@@®@® ) 7
FOO®@®@@®® OO0




The Dye Setup Window (signal tab)

Chose dye from th s “
nm
0se dye 1o € > & Dye: [GFP - Confocal | ] A
drop-down menu | | | |
Calbration | Background | Data | Images |
Be sure you are on the Wiy Signal | Threshold | ROIs |
i Ezpozure: Gair Offzet: Capture:
signal tab Mumerator |||11 =0 HEE S | E
Adjust exposure time = | O= =
(SeCOHdS) by typlng |n a Expozure Mode Dynarnic Range Click on the
number or click on the arrows. * Capture Min M "Capture”
_  AE B N Y| button to see
The same for Gain, choose a M Exposure - signals from
Auto Range
number between 0 and 255. = \ the camera
Autoexposure (AE) sets the \
exposure time automatically Dynamic range let you control the distribution of pixel

intensity. Extremes are 0 as Min and 4095 as Max
(widest distribution). Min:200 and Max:2000 means that
pixel intensity is distributed in a smaller range giving you
a more intense image. Auto Range sets the dynamic
range automatically 8



The Macro Setup Window

From the drop-down menu, &

find your macro D = BT

Lazer dutoFocus
m E@ Fitc + Hoechst [1 data paints)
E-§ FITC

El =@ Hoechst

The steps in the macro
performed in each well

selected for imaging T
(XY Offset: Positioning of the object, Laser D“flﬁa“m

Autofocus: Finding the focus plane, = | -
Fitc+Hoechst; the selected dye (filter Avalable - Find —

combination ve (e | e BIRED E\E\D\l\*\zﬁl

— | l |_I

Available actions: = A -

: - SN e o
Click on each icons to get a Bruos
list of available focusing e . Montage capture
methods, filter combinations, | et | ppend | £ | g;)ntrol _(SUChlng of
objective positions etc. The oo € Nowrwommagirs tiles to Image a
I I 1 1 7 Always monka ewith?:en;zll:w?: SS:tti:g < I I .
list will appear in the window e ] larger viewfield): If
beIOW. AS an example’ D ata Classification... | [~ on Save | Close | mor-]tage. (?apture IS

desired it is chosen

available filter combinations
are shown here 9




Building a macro

(How to instruct the machine
to behave as you want)

Step by step protocol



Program the microscope:
Macro SEtUp — Object position

m Open the macro setup window ||

m Click on the XYZ-position icon (rea
circle)

m Click on XY-offset and click on the
"Insert” button (dotted blue arrow)

m Double click on the XY-offset command
line (red arrow) and the "xyz-position
setup”window opens. Here you can
choose the coordinates in the well the
objective shall travel to during imaging

m If zero Is typed In for x- and y-axis the
objlclective will travel to the middle of the
we

Montage % Mever uze montage capture
Capture: . .
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

" Always montage with the following setting

aaaaaaaaaaaaaaaaaa

& relative * relative

11
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Program the microscope:
Macro setup - Autofocus

m Click on the Autofocus action
button (red circle)

m Click on Autofocus Coarse — Bin
8 and click insert (blue dotted
line)

m Use the arrow buttons on the top
left (red arrow) to set the order of
the actions. XY-offset should be
first followed by Autofocus

m Double click on the Autofocus
Coarse — Bin 8 command line
and the “Autofocus Setup”
command window will appear
(Next slide)

Duration

Available — Find

Capture: . .
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Always montage with the following zetting

EEEEE

12




Program the microscope:

Macro setup - Autofocus

m  Check the box called "Use dye settings” and choose which

filter you want to use to find the focal plane.

m  Hint: If cells are stained with Hoechst this is a nice dye to find

the focus
m  The cartoon explains how the autofocus work:

In the “dye setup” control window (slide 8) click the capture button
and use the focusing wheel to find the focus. If cells are stained
with Hoechst use this filter

During autofocus the objective starts from the z-posistion you left it
in. Based on the number you type in in the box "Maximum distance
from starting position” (D) the objective travels up the indicated
distance D. In this example it travels 80 uM upwards.

In the box "Number of intervals on each side” (n) you choose how
many times an image shall be acquired during distance D. In this
example n=8 meaning that 8 images are acquired as the objective
travels distance D.

The operation is repeated below the starting position. The objective
travels 80 uM below the starting position and acquires 8 images.

In total, after autofocus is performed 16 images are acquired and
the computer software uses an algorithm to choose from these
images and picks the one where the cells are in focus.

The chosen image sets the focal plane for acquisition of images in
that well

When adjusting autofocus in order to bring the cells in focus nicely:
Adjust n and D and click the “test’-button until the machine is able
to bring the cells into focus automatically

Test the focus-settings for the wells furthest away from each other.
If focus is found in these two wells it is most likely that it will be
found for all the wells in between.

Auto-Focus Setup

B

% Auto-Focus: |Autofocus Coarse - Bin 8

=] - Test Iﬁ

Baziz Active Plate Type

(* Image

(" Lazer

Capture Contral ] Starting 2 ]

" ze current settings

Narme |E|E el BD' Falcon Imaging [353; J

Lazer Auto-
Focus Offzet 0.00 um

(¢ Use dye settings: |Hnech$t

~] 4|

¥ Specific Binning |3 - [¢ Scale

E=pozure o
O

™ 3x3 Median Filter
™ Include Brightress

10,00 urn Z Offset |0 37 um

& +50.00um
Set to Defaults
Coarse | b exdivirn | Fire |
n D
b awirnum distance from ——7 [ Algorithm
v starting poszition (D) &0 = Vollath F4 -
Start + Murnber of interval
umber of intervals =
on each side [n) 8 =1
[ D £ Span Irterval
16000 um
v -80.00 um
Image Region

& Full Frame  Centered Sub-region

Size; ® lH Y W Diefault
Cloze | |
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Program the microscope:
Macro setup — Choice of filters

Click on the dye setup button
(red circle)

Click on FITC+Hoechst and
click insert (to make new filter
combinations see next slide)

Use the arrows on the top left
to put the imaging action after
autofocus

Make sure that it is indicated
that you want to acquire "1
datapoints” (red arrow)

Macro Setup

------ = Offset

Available
Actions:

tontage
Capture:

----- Autofocus Coarse - Bin 8

48 FITC +Hoechst (1 data points)

Fiep

|ace| Delete | Edit...

Ciuration

|dala points

Find
I ) T

=

~

Latt]

Action |

=

| Tupe

Action
@ Cyta-Muc
) FITC + Hoechst

8 Fluo 4

Probe Cycle
Probe Cycle

Probe Cycle

@ FITC + Hhmine +Hoechst  Probe Cucle
L 4
L 4

@Fura2 .0.

) JC-1 + Hoechst

Probe Cycle

’0 Probe Cycle

@ Live Dead - Pl + Hoechst Prgbitycle
|

nzert | Append Edit..

% Mever use montage capture
" Use the active mortage mode and setting

7 Always montage with the fallowing zeting

| =

Data Classification... | [~ gp

14



How to set up new filter combinations

(Probe Cycle)

Click on the symbol in the red circle

In the Probe Cycle Setup window: Give
the filter cobination a name

Delete any filters that were listed from
before (blue circle)

From the drop-down menu in "Probe
Cycle Setup” window, find the filters you
want to include in the probe cycle.

Click "Insert” button

Arrange the order of the filters by using
the green arrows on the left in the "Probe
Cycle Setup” window. Hint: If you want to
use Hoechst as filter to find focus,
Hoechst should be the first filter in the
probe cycle

By clicking the "Macro Setup” button
(slide 6) the "Macro Setup” window will
appear. The new filter combination is now
available for use in your macro.

=] &l

3 = =[] 4 o
Fluc Application Wizard: | Muclear Translocation | Open e m

Probe Cycle Setup

|

@ Probe Cycle: | EURE]

=14

@ - @ Fluo4
=

F\eplace| Delete | Edit... |

Awailable Probes: |Alexa 488

Sampling Rate
* Delay Following Cyele  Seponds

-

Inzert | Append | Edit |

| s |

Probe Cycle Setup [E]
e e ol [ o=chst + GFF + Alexa 647 =] E Macro Setup B
El @ GFP & Macro:[General macra ﬂﬂ Al
& @ Hoechst R Difset
: Autofocus Coarse - Bin 8
|EI @ Alexab47 m 78} FITC + Hoechst [1 data paints]
Replace |< Delete , Edi... | El
Available Probes: |Alexa E47 -
Inzert | Append | Edit... |
Sampling A ate Replace | Delete Edit
&+ Dielay Fallowing Cycle = Duration
L g Ly Seconds 05 = i r = E—
Save
Available [ Find
ctions e &|5H[® ¥ k| D|&|#83
Action | ﬂ
Probe Cycle Setup [E]
Acti [ Tupe [
(@) Probe Cycle: |[Hoechst + GFP + Alexa 647 | ™ @) Cytaflue Probe Cycke
) FITC + Hoechst Probe Cpcle
El 6 GFP {®)FITC + Rhodamine + Hoschst Probe Cycle
‘ Hoechst @ Fluo 4 Probe Cycle
: @ Fua 2 Probe Cycle
m ‘ Alewa B47 MO Hoechst + GFP + Alexs 647 [ Yar=
18).JC-1 + Hoechst Prabe Cycle Z
Replace Delete | Edi... | - st | Append | Edi
Available Probes: |Alexa E47 j
Montage % Never use montage capture
) Aloxa 647 - Confacal - EERR (G e e entmp et ety
Sampling A ate €%3 b4/ - Lontocal @ i e foloi .
i Drelay Follo E::g::z - Corfocal D ways montage with the following seting
Calcium Green | =
Cell Tracker Green o
Cell Tracker Red —I—IUSE
2

T




The Macro

The macro is now complete. The
position of the objective is programmed,
the autofocus step brings the cells into
focus and since cells express GFP and
are stained with Hoechst the filter
combination FITC+Hoechst is chosen

m The macro is only generated once for
each imaging task. Once you have
made a macro you use it over and over
again. You only need to check the

autofocus everytime you use the imager.

m The macro is a program instructing the
microscope of what to do in each well
you want to image

= What you have not told the microscope
yet is which wells that are going to be
Imaged

m See next slide for instructions of how to
Import well locations into your macro

: ----- v Offget
----- Autofocus Coarse - Bin 8

El IDFITC Hoechst [1 data poirts]
(]

Replace Delete | Edit... |

Duration

1 _I;I |data paints j
Available — Find
actions: | 1yoe | 75[® ¥ || D) | [ 83]
Action | L]
Action | Tupe |
@ Cyto-Muc Probe Cycle
@ FITC + Hoechst Frobe Cycle
@ FITC + Rhadaming + Hoechst  Probe Cycle
@ Fluo 4 Probe Cycle
@ Fura 2 Frobe Cycle
@ JC-1 + Hoechst Probe Cycle
@ Live Dead - Pl + Hoechat Probe Cycle
Insert Append Edit...
Montage {* Mever uze montage capture
Capture; ) )
" IUze the active montage mode and setting
" Always montage with the following setting

Data Classification... | [~ On Save ‘ Close |

16
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How to import well locations into your macro

A AttoVision

File View Image Hardware Setup Capture Analyze Tools Layout Help
D|w|e]| s Sl2]|] wlm| «lu @6E | o @ﬂﬂ@)lilﬁ

Acquire ‘ Analyze ‘ Clear ‘ ﬂ ﬂ T |£|| M V Fluod

" Widow (ed circe) TP rrrveryrvereill
: FREEEERROOEE® 000 0000 OO0
L e e e esessesescss |- o -
; . "FEREOEEEEEE®® o (COOOO@@C OO 0
phomlte]:cr IEa)llong the prllate while you holde down @P00O00000®| | 1O ee @ 0
the left button on the mouse. FEEEEEEEEEEEE FOOO@OOOO@C )
m  To choose single wells: Click on the wells %%%%%%%%%%%% 8888%%%%8888
you Want to inCIUde in your macro Macra to perform at each selected well Macro to perform at each selected vell
= From the drop-down menu at the bottom of e ——— e sl v e il
the window find the name of your macro and
CIiCk ”Create Compound macro” Multi-Well Plate Map Setup &l Select Macro @
m  The "Select Macro” window will appear and a psaton el PON m—— =
new macro with the extension “96-well” will iﬁe'eg‘t o e
be generated. This is how you prevent to e e
overwrite the “mother macro”. You can A
always go back to the “mother macro” and 8888800@0888
import well locations, hence, you do not need s cunentn ok | conce

to build a new macro every time you are
going to do imaging

m  Click “OK” in the “Select Macro” window and
your well location will be imported into the
macro

17



Steps In the macro

m The objective will now travel to well B4

m It will move within B4 to the coordinates
you typed in.

m It will use the autofocus settings and find
the focal plane of the cells

m Finally, it will acquire images using the
FITC and Hoechst filters

m  Then it will move to well B9 and repeat
the process there

m It will repeat the process for all the wells
you have programmed the microscope to
Image

m In this example, separate images for FITC
and Hoechst will be saved and they can
later be quantified separately

Macro Setup [
= - 2|
----- o4 Movetowell- B4 of 95 ~
----- s Oifset
|EI & Autofocus Coarse - Bin 8
[]--@ FITC + Hoechst [1 data points]
----- $s Move tawel - B9 of 96
EI ----- = Offzet
Autofocuz Coarse - Bin 8
18} FITC + Hoechst [1 data points)
..... 22 Move ta'Well - N7 af 97 2
Feplace Delete | Edit... |
Duration
= | =
Available — Find
actions: | Type & |75[® ¥ |k D[ & 8| 83]
Actian | ﬂ
Action | Tupe | -
@ Cyto-Huc Probe Cycle
@ FITC + Hoechst Frobe Cycle
@ FITC + Rhodamine + Hoechst  Probe Cycle
@ Fluo 4 Probe Cycle
@ Fura 2 Probe Cycle
@ JC-1 + Hoechst Probe Cucle
@ Live Dead - Pl + Hoechst Probe Cycle -

Inzert Append Edit...

Montage {+ MNever use montage capture
Capture: . .
b " Use the active montage mode and setting

" Abways montage with the following setting

=
| Cloze |

Data Classification... | [~ on

18
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How to start imaging

File View Image Hardware Setup Capture Analyze Tools Layout Help
| D|s|E]| &2 22| wlw @& BE| ®|ele 8 226X [E X | o 2| alejal=|| x|=|
J Acquire | Analyze | Clear | J il ﬂl ’ﬂ‘l.,—'{,'l | Data:l Fluod ‘\_/J Application Wizard: INucIearTransIDcatiDn ;I Open |

[R—

Macro: |General macro (36 Wwel]

Data Type: IEHampIe macro

Geometry: |1El'P< Olyrmpuz

[ PlateMap i | Close |

m Click on the "Play” button (red circle)

m The "Run Macro” window will appear. Give your experiment a name
(Data type). The data will be saved in a folder with the same name
as you type in the "Data type” box.

m [f not already done, choose which objective you are using
m Click "Play” symbol in the "Run Macro” window

m Imaging will start after about 30 seconds 19



Export of iImages

How to obtain pseudocolours
and merge different channels
to one Image
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Open the experiment containing
the images of interest =

| I I I‘?I m]wl mﬁ]Al @IEI || | & se|®
“ | oo | ceor ||| ¥] 88| B[] | Date ek
1. Click on the open folder icon and A

. Selci: | 1 well A1 - e®EckE-
locate your experiment % e | :
2. Inthe experiment folder open a | e
random well folder e
3. Inthe random well folder choose i
*.adf as filetype (see upper image) t
s
4. Open the channels you want to -
merge. In this example the channels
are GFP515LP and Hoechst (lower e

Image). Choose "GFP515LP.adf” and
click open

5. To open more than one channel e S eno
repeat step 3 and 4. In this example, 2 oo
to open Hoechst images in addition L e
to the GFP515 images choose
"Hoechst.adf” and click open :
...
nnnnnnn fer j@
yp [Epenment Fies {-ah) e




After you opened the channels you want to merge this screen will appear.
The images are thumbnails and gives you an overview of the plate
Imaged. You can get the overview for the different channels by clicking on
the tabs containing the name of the dyes (see red circle)

AvHstm

DEUJJ_J@EEIEJM JJA@EIJJJJ%@BUJ_JJJ_'IHJ\I\H\IH
o & JJ 4‘_1 Data | Fluoe Application Wizard:

= EERICAEEY

Next, to open all the
Images acquired for one
single well do the
following:

Hold down shift+ctrl and
click on the well you want
to export images from.

For example: hold down
shift+ctrl and click on well
ES5. In this example two
Images are acquired in
this well and they will
appear on the screen
(see next slide). 22




How to merge two channels into

one image

[olle ==

aaaaa

ple images into color channels
EICIEIEY

As indicated with the red
circle, click on the "Image”
tab at the main menu and
choose "Merge”. The
window beneath will
appear:

Image Merge @
Channel Image Operation Value
I Fod i ~frubret ][00 |DK|
¥ Green: | GFP 515LP - nO00000 it x||subtiact _|[100 Cancel
[~ Blue: ‘ Jlsubtlacl JlQDU
[ Cpan: /l Jld\vlde JlT 5
[ Magenta: ‘ Jldwide JlW 5
™ Yellow: /1 Jl"””e le 4
I~ Gray |4/ 5FP 515LP - ndnnoo0 i lnore~|f200
Output: |Tuhe Parameter [Fe-analysis 007)_Seghdask it j Hr Apply
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Merging two channels

Check the boxes for the colours you want
on your image (pseudocolors). In this
example the cells are stained with Hoechst
and express GFP. Therefore, check the
boxes for "Blue” and "Green”

Choose which image that are going to the
two channels. In this example GFP515LP is
put in the green channel and Hoechst is put
in the blue channel.

/

' Image Merge @ﬂ

Channel Image Operation Yalue
[ Red r| / ~|[subtiact ][00 aK
W Green: A\ GFP 515LP - nO0DOOOLE W -] ~|[100 —

M ¥ Blue: 4 Hoechst - n00000 i w|lnone  + {300
[ Cyan: fl J|divide tH'I.E
[ Magenta: ‘ J|divide N|1.E
[ Yellow: ',('1 J|r‘u:|ne _\1_4
™ Gray: A GFP 515LF - n000000.tf ~|fnane ][0
Cutput: |Tu|:ue Parameter [Fe-analyziz 001)_5 eghd ask._tif j E]l_ Apply

\

satisfied with the settings.

Intensity of the image can be adjusted by
chosing either subtract, add, divide etc in
the operation box and type in a number in
the value box. Click on apply to check your
settings and click OK when you are

24



Image Merge (=3
When you click "Apply” the lower screen will appear like R o _vae |
Panel 1 below. If you want to clean up the image (in N e [ ][0
this example there is to high intensity in the blue i E foreb
channel), do as showed in the "Image Merge” box to Rl T
the right. The result is shown below in Panel 2. e e e
Output: | Tube Parameter [Re-analysis 001)_SeqMask it | EHIT

Hoechst - n000000.tif - x
GEP S15LP - 000000 if 1 X | Hoechst - n000000.6f O X| Tube Parameter (Re-analysis 001) SeqMask.tif oOx

(507.1) Intensity = 705 Q &4 [&E [NON-CONFOCA
——r L e B

Hoechst - n000000tif %
GFP S15LP - 000000 tif O X | Hoechst - nd00000.f ] X| Tube Parameter (Re-analysis 001) SeqMask.it o x

[ v
(176,445 Intensity = 0:2:29 Q &4~ [ ©®B [NON-CONFOCA

Remember, the high-throughput imager is not meant for acquisition of pretty pictures but rather imaging of a high number of cell cultures in a short
amount of time. Most importantly, the images must be of high enough quality to be quantified. Therefore, export only images representing the differges
conditions and not all the images on the plate since the image export operation would be far too time consuming.



Quick check list for

experienced users

When you have learned the
software and built a macro
Imaging Is easy



" A
Check list

Is the correct objective inserted?
|s the correct objective selected in the software?
Adjust exposure time for the filters you want to use

Find your macro and check that your focusing method
are able to find the focal plane in the wells located the
furthest away from each other

Choose which wells that you want to image
Import the selected wells into your macro
Give your experiment a name and push "Play”
That's it!
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