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Zebrafish Analysis

Automatic quantification of Zebrafish embryo

for studying of morphological features, fluorescence measurements
and internall organelle properties




Opening Athena

Shortcut from desktop

1. Open Athena using the
shortcut on your
desktop. =— @

Sample images that can
be analyzed for free are
also accessible on the
desktop from the
‘Samplefish’ folder
shortcut.
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Opening Athena

Selecting user & updating license

2. Select the default
‘Admin’ user from
the menu.

. A pop-up menu will
appear.
C||Ck the ”U pdate ¥Your license for application has no images lefi for use_

Your license for application has only 13 days remaining for

license now” button. use.

Please update yotﬁ license.

Remind me within




Registering Athena

Using your coupon code

ny
Y

{ng EE,; Loader 55,74 |_|_|_|_ Results

4. Copy/paste the coupon External Settings
code from your email @ User Settings e GEiuE:

@,  Edit current user settings

|nt0 the empty, Whlte ) Zebrafish Images Used: 1

bOX License Status
' Update your license
Request Renewal Install New License

Then, click “Redeem -
About

°
”
Coupon. | 3ae19-409ba-Oedd1-5a19c Redeem coupon

- 1 i Contact Information
The Pop-up WlndOW WI” IDEA Bio-Medical Ltd.

appear to confirm your IDEA Bio-Medical L Rehovor, 7670505, srae
coupon is accepted. T Phone

You now have 10 General nquirea:
analysis credits to use R

to analyze your own

images. Click ‘Ok’ to _
close the window.
First, analyze the free
sample images.




Using Athena with Sample Images
Load the sample images

6. Select the ‘Loader’
tab to open images.

. Select the ‘Load
Custom’ option from

the menu on the left.

. Press the ‘Test’
button to load
sample images.

Info:

The folder path shown next to
the browse button is pre-set to
identify the freely analyzable
sample images. Other
parameters are also set to
permit loading the sample
images.

- -’

2

Load Multiwell OME Experiment

Load images in Open Microscopy Environment format

Load Custom
Load single images (TIFF, jpeg and other windows
supported formats from a single folder)

Load External
Load proprietary image formats

Loading Results

Select analysis for viewing its results

-#-*Settings

Load From Folder
C:\ProgramData\ldea-Bio\WiSoft\S Browse

Data Format

Pixel size

Step: + 0.001 1

# Colors

Step: £ 1 1

Color Assignment
Color Distinguishing Text

Test Data Assignment
Sort by: g

Test

|_|_|_|_ Results

Displaving image




Using Athena with Sample Images
Load the sample images

9. Use the left & right
arrow buttons to
browse the sample
images.

10. Click ‘Confirm’ when
you are ready.

Info:

The menu in between the left
& right buttons will permit
moving through mutli-page .tif
images, such as z-stack or time-
lapse images.

- -’

2

Load Multiwell OME Experiment

Load images in Open Microscopy Environment format

Load Custom
Load single images (TIFF, jpeg and other windows
supported formats from a single folder)

Load External
Load proprietary image formats

Loading Results

Select analysis for viewing its results

-#-*Settings

:=¢

|_|_|_|_ Results

Load From Folder
C:\ProgramData\ldea-Bio\WiSoft\S Browse

Data Format

Pixel size

Step: + 0.001 1

# Colors

Step: £ 1

Color Assignment
Color Distinguishing Text

Test Data Assignment
Sort by: Name

Test

current file: 1/5 image: 1/1

File N2.1, Tmagel

Confirm




Using Athena with Sample Images

Protocol menu

11. Click ‘New’ button to
create a new image
analysis protocol.

Info:

Analysis protocols allow for
quick, reproducible analysis of
images acquired in the same
fashion for the same
experiment.

They are saved as files that can
be loaded from a ‘Shared’
folder available to all users, a
‘User’ folder accessible to the
user selected in step (2), or can
be selected from the hard disk
using the ‘Browse’ option.

Load Multiwell OME Experiment

Load images in Open Microscopy Environment format

Load Custom
Load single images (TIFF, jpeg and other windows
supported formats from a single folder)

Load External

Load proprietary image formats

Loading Results

Select analysis for viewing its results

Protocol Selection

*Settings = Loader =
54

i

Browse T Shared

i)

|_|_|_|_ Results

Use current




Using Athena with Sample Images
Select zebrafish application

12. Select Anatomy to be
identified.
Light-grey = selected
Dark-grey = omitted
13. Click ‘Next’ to
advance.

Application Selection

. Zebrafish
Fish detection and Quantification

Objective

Fish Yolk Eye Fin Spine

Head Trunk Tail Granules Other !

-ﬁ#Settings *=¢ Loader ‘=g Protocols[lj_[ Results

Zebrafish Analysis

Automatic quantification of Zebrafish embryo
for studying of morphological features, fluorescence measurements
and internall organelle properties




Using Athena with Sample Images

Parameter Definition

g | -ﬁ#Settings 5574 Loader EE¢ Protocols [|_|_[ Results
Please be patlent Analysis Parameters Calibration - Zebrafish Well:A1 F:1 T:1 Z:1

while the “Processing

Minimum Area

Masks” flashes, the coes 100000 e :
software is working. Maximum Area

Step: = 1

Drawing Mode

Measure Intensity of: _

:
Defaults i
Min:0 Threshold:  N/A 8
Max:65520 [0,65520] 23K 4

800um (22.0%) Clear Thresholds

Show Saturation

A’

Overlay Definition
> Next




Using Athena with Sample Images
Parameter Definition

Identified structures
are outlined in the
image

14. Hover the mouse over
different anatomy
detected in the image
to see the outline.

The outline will become
thicker and red in color.

. Quantification of the
highlighted anatomical
structure.

. Intensity histogram (i) &
navigation plate map
(ii); minimize them with
the arrow-buttons
below them.

Minimum Area

— 100000 |micz

Maximum Area

Step: = 1 1E+09 mic2

Drawing Mode

Measure Intensity of: _

Defaults

#*Settings

Well:ALl F:1 T:1 Z:1

Qverlay Definition a

*=¢ Loader ‘=g Protocols |_|_|_|_ Results

Min:0 Threshold: N/A

Max:65520  [0,65520] iy

Curr Intens.: 38128 Clear Thresholds
B log

<

Count Eye: 1 Count Yolk: 1 Eye Area: 5.3e+4 mic2
Count Fin: 1  Count Spine: 1 Fin Area: 1.7e+4 mic?
Count Head: 1 Count Trunk: 1 Head Area: 0.18 mm?2
Count Tail: 1 Fish Area: 1.03 mm?2 Tail Area: 0.29 mm?2

Show Saturation




Using Athena with Sample Images
Parameter Definition
wserngs 5, woster 5, roccos I 1 e

. Click the name of each MelAL BT et

anatomlcal ObJeCt Minimum Area ~ 5 x
be|OW ItS thumbna”s to Step: o1 fdi s Choose a color

toggle its visibility. e e - ﬁ L]
Click on the colored S — T 111
dots to change the color Drawing Mode _ [] BEE

of the outline. - @ N

- Adjust the Min/MaX Measure Intensity of: _ . .

@
area parameter to
. . ¥ Ok
define what size of - (..
=

objects are permitted.
(See point 15)

=) (22.0%)

. Fin [Trans]
. Move between different S o

images using arrows or —
plate map (16.ii).

— Fish Area: \L’

1.06mm?2

- Overlay Definition a E

. Click ‘Next’ to advance.




Using Athena with Sample Images
Population Definition

Optionally, fish can be
selected into
populations based on
the metrics measured
for each one.

Populations can also
be defined after
analysis

21. Click “All” (i) to select all
fish, then click on the
“+” button (ii).

Populations Definition - Zebrafish

-ﬁ#Settings EEA,« Loader

Spine

55555 .7mic2

-
Overlay Definition -E

A’

5

Protocols [[]_[ Results

1.6 MM (31.0%)




Using Athena with Sample Images
Population Definition

. . b -ﬁ#Settings EEA,« Loader EEL}« Protocols |_|_|_|_ Results
Optionally, fish can be P2

Selected |nt0 populatlons Populations Definition - Zebrafish
based on the metrics

Population Name:
measured for each one.

Population Color: m

Populations can also be Attributes
defined after analysis

22. Type the name of the 4
population into the white :
text box.

Select a color to identify s
the selected population
(green square). ¥
Click on the “+” button to /
add an attribute to be used Fin [Trans] ...
for defining a population. @ set | & cancel
EENEE 4
Select the desired attribute e
from the drop-down list 1€

. . . 55382.7mic?
and set upper/lower limits . a-u
(both equal 2 here).

23. Click ‘Set’ to save.

1.6 MM (31.0%)




Using Athena with Sample Images
Population Definition

. . -ﬁ#Settings EEL}« Loader 554 Protocols- [|_|_[ Results
Optionally, fish can be

selected into
populations based on
the metrics measured
for each one.

Populations Definition - Zebrafish Well:A1 F:1 T:1 Z:1

| All

: M Two Eyes

Populations can also
be defined after
analysis

24. Fish not satisfying the
population definition
are outlined with the
default color (white Fnfiensl - @)
here). +

25. Click ‘Next’ to advance.

800um (22.0%)

A3 A4
Same A9
Overlay Definition
[> Next




Using Athena with Sample Images
Analysis Summary

Scroll in the panel on the
left-hand side of the
screen to review the
analysis parameters.

26. Define a name for the
analysis folder; default is
“Zebrafish”.

Most parameter types are
permitted.

Important:

The analysis folder
name cannot be
changed afterward if
datais to be re-loaded
into Athena!

Click ‘Save Protocol’ to save
the analysis parameters for
instant loading from the
‘Protocols’ screen.

Click ‘Start to begin
analysis.

Analysis Parameters

Fish:

Minimum Area: 100000 mic?

Maximum Area: 1E+09 mic?

Drawing Mode: Auto

Yolk:

Minimum Area: 5000 mic?

Maximum Area: 250000 mic?

Drawing Mode: Auto

Eye:

Minimum Area: 1500 mic2

Maximum Area: 250000 mic?

Drawing Mode: Auto

Fin:

Minimum Area: 5000 mic?

Maximum Area: 300000 mic?

Drawing Mode: Auto

Spine:

Minimum Area: 5000 mic2

Maximum Area: 300000 mic?

Drawing Mode: Auto

Head:

Minimum Area: 5000 mic?

Maximum Area: 1000000 mic?

Drawing Mode: Auto

Trunk:

Minimum Area: 5000 mic2

i Area: 1300000 mic?

ode: Auto

Application Summary - Zebrafish

Populations

H All

B Two Eyes

Dataset Name: n
Save

Protocol Zebrafish

=g

-ﬁ-*Settings EEL}« Loader EEL}A Protocols[lj_[ Results

Zebrafish Analysis

Automatic quantification of Zebrafish embryo
for studying of morphological features, fluorescence measurements
and internall organelle properties




Using Athena with Sample Images

Save a Protocol File
Ao -ﬁ#Settings EEA,« Loader EEL}« Protocols[lj_[ Results

Application Summary - Zebrafish

Optional

27. Clicking the ‘Save Protocol’
button will open a pop-up
Fish:

window (I) Minimum Area: 100000 mic2
Maximum Area: 1E+09 mic? B Two Eyes

Within this window, you Ao e o

Yolk: . n
can choose to save the e n S h An a |y5 IS

protocol file in the ‘Shared’ paliias 0

Drawing Mode: Auto

folder accessible to all Eye: ation of Zebrafish embryo

Minimum Area: 1500 mic2

Athena users, in the ‘User’ R U features, fluorescence measurements

Drawing Mode: Auto

fOIder USing the tWO Eliir:imum Area: 5000 mic? i z 5 )rgane”e properties
c:\programdata\idea-bio\athena\prot Browse

buttons near the top, or Maximum Area: 300000 mic2

Drawing Mode: Auto

‘Browse’ to a desired Spine: Niathos

. ST s ST Zebrafish_10_06_2023_15_30
|Ocatlon . Maximum Area: 300000 mic?

Drawing Mode: Auto

Re-name the protocol file Head: ® Lock Protocol

as desired; default is the e o e ® Save ROI
name of the application T e G
(zebrafish) with the date & e
time of creation. e

Lock protocol to prevent re- Dataset Name:
saving a protocol with the | B
same file name

(parameters can be

adjusted when loaded).
Save ROI not relevant here.

Analysis Parameters Populations
H All




Using Athena with Sample Images
Run Screen

wisorFe"
(A== =)

During the batch image
analysis, the parameters used Run
can be visualized and Zebrafish Analy
. Plr?;tlezzgg F{v:“izrﬁ)-laAtf'—UAnSKnown name : 12X 8
reVIewed . éieldé: Varyigg n.umber of fields per well
Magnification: 0_0x

Focus: no focus

29. Progress is displayed in Tegs:None ©
the status bar (i), along
with estimated time, and
in the plate map (ii).
Wells/images yet
analyzed are in green,
completed ones are in
purple.

Clicking the ‘Stop’ button
to end analysis run.

.
T N Analysis

E Elapsed time: 39 sec. (Estimated time left: 39 sec.)
Images Loaded

Any images/wells that are B Processing images

Images Processed

already analyzed will have
their data saved and

displayed on the Results n n e Overlay Definition
screen.

Failed Processing




Using Athena with Sample Images

Results Screen

SN:, v3.0.2
Admin

= bl—le Mmoo Zebrafish100623 1530

Explore the quantified

resu ItS | Results - Zebrafish
' Well Statistics: io: View more properties Population:
. ish Il
31. Choose the desired e O .
e L. . Count Yolk Area
statistic, anatomy (Bio), Ratio Count Eye
i Eye Area
i (€ t Fi
property and | ey
population to view the Count Spine

data measured for each
image (one image per

well).
Data selected here are
shown in the following Histogram
plots:
32. Heat map displaying i
color-scaled range of { | O]
the data. i

33. Histogram displaying

Il m Positive Control

06 08
Fish Area (10%6)

the population _
distribution. T Lo : e G o

Step: £ 0.1

34. 2D scatter plot with one
point for each fish.

#*Settings ‘=, Loader ‘= Protocols % Analyzer

Experiment Statistics:

T EEe=dEE R
EEEEEEEE
EEEEEEENE

EEEEEENE
EEEEEENT

al |
mN
L
LB |
HE
N
HE
mN

« Full Plate

@ Selected Region All: Fish Area v.s. Count Yolk

G Valk - FUlFEte T Tz Ares v.s. Count Vol - FUlFEE
T T T T

® Negative Control

Time

Count Yolk

08 08
Fish Area (10%6)

— Positive Control

Selected Region Negative Control




Using Athena with Sample Images
Results Screen

SN:, v3.0.2
Admin . el —
A2 mMo | Zebrafish100623 1530 -ﬁ-ﬁ'Settmgs ‘=, Loader

Export the quantified promr

Results - Zebrafish

results! el St o , e
35. Click the ‘Report’ T

button to create a PDF- Ratio.

exportable report of the EEEN

data analysis. ::::

Scroll down to see the -

plots and click e

interactive hyperlinks to EEEE

open the data present Figa 1 Staiss Aveageof Foh Ara

in each plot as a .csv B Graph

flle — T " ‘ 2 T ; \ . T : Fish Area v.s. Count Yolk

Valk - FulFEE T Tz Ares v.s. Count Vol - FUlFEE
T T T

02 0.4 06 0.8
Fish Area (10°6)

06 0.8
Figure 2: Histogram and Gating of Fish Area Gating: ( 99399.25,1150526.25) Fish Area (10°6)

Upper Gating Threshold . FullPlate Positive Control

Step: + 0.1 1150526.2

Selected Region Negative Control




Using Athena with Sample Images
Results Screen

SN:,_v3.0.2 —
. Zebealish100623 1530 #*Settings *=. Loader
Export the quantified
resu ItS l - Zebrafish
| Well Statistics: 1 b4 b = 0280081 Experiment Statistics:
36. Click the dataset name that Average CV: 0.321692
. . Sum 0 A I .
is underlined text at the Count :
Ratio
top left of the screen to Wisoft » Samplefish AL.. >
open the location of the Narne —
. BB Athena\Zebrafish100623_1530 X
analyzed dataset in 8 Zebrafsh 1006231520
Windows Explore r. B OriginalFilesDirectory ) e ol ‘_II
The Reports Created by “F!_unSurm'nal’_'p'_.-_:hrafis.lﬂ_._. i 2 B < Sam.. » Zebrafish10062.. >

clicking the ‘Report’ button
(35) are saved within the
“Reports” folder.

MName

Cut
8 ebrafishic. ~ _ 530\Reports X

Jitems | 1item selected | 8 Reports —
(H New -

Reporto iS defaU|t, a” — et feh100623.13 ™ B8 < Zebrafish100... > Reports >
additional ‘ReportX’ folders ' | | ' e
. T a7 NA73 153 B 100623 1530\Reports\Report1 X
are created each time the 1 R Y T
“Report” button (35) is i . . Report
pressed. 1 . s .

All data plot images and
data in .csv files are saved
here for easy export and

*B DataFin.cov

y 0.0 - . -
08 10iterns | 1item selected |
Fish Af

- il Histogram.csv 5:25 PM Microsoft Excel C...

Upper Gating Threshold
transport to other - o, OS2 B scatercr SWARSEOM Moot el C.
computers for further B 7 statistics.csv 6/10/2023 5:25 PM Microsoft Excel C..

analysis.

Sitems | 1item selected 197 bytes |



Using Athena with Sample Images

Results Screen

View the images
and outlines.

37. Click the top tab to
view the images in a
selected well.

SN:, v3.0.2
Admin

Zebrafish100623 1530

Results - Zebrafish

Well Statistics:

Average
Sum
Count
Ratio

Overlay

View more properties

Fish Area
Count Yolk
Yolk Area
Count Eye
Eye Area
Count Fin
Fin Area
Count Spine

Population:

All
Two Eyes

ENEEEEN]
EEEEEENET
EEEEEEN |
EEEEEEEN
EEEEEEEN
AEEEEEREEN
EEEEEEEN
AEEEEEEEN
EEEEEEEN
AEEEEEEEN

al |
mN
L
LB |
HE
N
HE
mN

Overlay
- Piate prev Settings

-ﬁ-*Settings *=; Loader ‘= Protocolsé Analyzer

1032600.81  Experiment Statistics:

CV: 0.3218929




Using Athena with Sample Images
Results Screen

View the images
and outlines.

37. Click the top tab to
view the images in a
selected well.

Click the thumbnail
to open the image
and inspect the
outlines presented.
Quantified data is
displayed on the
right of the image.

SN:, v3.0.2

Admin
[ e — ) g [ e | Zebrafish100623 1530

Results - Zebrafish

Well Statistics: io: View morg

Average Fish
Sum Coun
Count Yolk
Ratio Coun
Eye /
Coun
Fin A
Coun

Overlay

WiSOF=

AeeREmna

A1, field-1, Trans, time-1, z plane-1

800um (22.0%)

=0 rrs

a =

E X:2865, Y:349

Tail:Tail Perimeter: 3.72mm
Tail:Tail Variance: 6.5e+7
Tail:Tail Long Axis: 0.67mm
Tail:Tail Axial Ratio: 8.37
Tail:Tail Solidity: 0.73

Min:0 Threshold: N/A
Max:65520 [0,65520] 23K

Apply Threshold: To Well To Plate
Curr Intens.: 39856 Clear Thresholds
@ Log

A’

Show Saturation

Cancel




Using Athena with Sample Images

Results Screen

SN:,_v3.0.2 — —
. . A e Pehiafsh100623 1530 #*Settings ‘=, Loader ‘= Protocols 4 Analyzer
View the images
Results - Zebrafish

L]
and Outllnes Well Statistics: io: View more properties Population: - - - =78 s 88 = 103260081 Experiment Statistics:
L]

Average Fish Area All Cv: 0.3218929
Sum Count Yolk Two Eyes

38. Click the bottom tab Count Yolk Area

. . Ratio Count Eye
to view review the S
Fin Area

populations that are Count Spine
defined.

Click the ‘+’ to create

a new one.

Select an existing

population and click m Al

the pencil button to B M Two Eyes

edit, or the trash can

to delete.

EEEEEEED
EEEEEEN ]
ENEEEEN]
EEEEEENET
EEEEEEN |
EEEEEEEN
EEEEEEEN
AEEEEEREEN
EEEEEEEN
AEEEEEEEN
EEEEEEEN
AEEEEEEEN

b
-




IDEA Bio-Medical

Seeing Better Need some on-boarding support to get
started?

Just email us at info@idea-bio.com or fill up
our contact form.

We'll be sure to contact you soon!



mailto:info@idea-bio.com
https://idea-bio.com/athena-software-info/
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