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Protocol status: Working

We use this protocol and it's working however customization of the channels, thresholding settings, and optical
configurations will be specific for each individual use case.

Created: December 10, 2024
Last Modified: January 02, 2025

Protocol Integer ID: 114658

Keywords: organoid, well plate, automated, Nikon, NIS elements, Z-stack, Z stack, spheroid , stack positions for each organoid,
plate at 4x magnification, imaging routine, xy position of organoid, imaging, stack at 20x magnification, 4x magnification, 20x
magnification, nis elements software, jobs module within nikon, nikon, xy position, stack position, plate

Disclaimer
DISCLAIMER - FOR INFORMATIONAL PURPOSES ONLY; USE AT YOUR OWN RISK

The protocol content here is for informational purposes only and does not constitute legal, medical, clinical,
or safety advice, or otherwise; content added to protocols.io is not peer reviewed and may not have
undergone a formal approval of any kind. Information presented in this protocol should not substitute for
independent professional judgment, advice, diagnosis, or treatment. Any action you take or refrain from
taking using or relying upon the information presented here is strictly at your own risk. You agree that
neither the Company nor any of the authors, contributors, administrators, or anyone else associated with
protocols.io, can be held responsible for your use of the information contained in or linked to this protocol
or any of our Sites/Apps and Services.

Abstract

This is a conditional or 'smart' imaging routine written using the JOBs module within Nikon's NIS elements
software (version 6.02.03). The JOB is designed to serially scan each well within a well-plate at 4x magnification
and identify the XY position of organoids in each well. The program will then loop over those XY positions,
identifying the top and bottom Z-stack positions for each organoid and then perform a Z-stack at 20x
magnification.
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Materials

B Z_abs_bounds_20x.ga3 269.1KB  [l§ Z_abs_bounds_4x.ga3 272.7KB [l§ Organoid_wellplate_3.bin 70.1KB

Required:

4x air objective

20x air objective

Nikon Ti2E microscope with motorized nosepiece and stage
96 well-plate

Attached is a NIS elements JOB designed to:

1) Scan over a 96 well-plate using the 4x objective and identify the XY coordinates of organoids in each well
2) Return to the XY coordinates of identified organoids and switch to the 20x air objective

3) Perform a coarse Z stack with a large step size at 20x magnification

4)Threshold the coarse Z stack to automatically segment and identify the top and bottom of the organoid

5) Perform a high resolution Z stack at 20x using the Z dimensions from the segmentation
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Manual focusing on the first well

1 Create optical configurations (OCs) for the fluorophores you wish to image. For this JOB
you will need an OC linked to a 4x objective and and OC linked to a 20x air objective.

Experiment: organoid_test - é :7 == Add ML Exp. Settings

! Owverview ! details ! dx_overview 20%_imagel ! RobTest

||
=+

2 Using the joystick move the stage so that the objective is beneath the first well to be
imaged (usually top left corner of the well plate).

3 'Go live' and focus on the organoid using the 4x objective. Focus on the brightest point
of the organoid.

Acquisition X

(> 2o N U P

Live Capture Find Auto Focus Autosig
FLUO Acquire

Importing and running the JOB

4 Search JOBs explorer' in the search bar in the top right corner of NIS elements.

5 Import the JOB into the JOBs explorer

$3 10b Definition - Newdob

EEAEHR © 0B gyt  glexpot v | P properties

Select the JOB named 'Organoid_wellplate_3'

6 Run the JOB by clicking the button that looks like the 'play' symbol. This will open the
JOB setup wizard where you can select imaging parameters.
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7 Import the required general analysis 3 (GA3) recipes that work within the JOB to
segment and save the XYZ locations of the organoids. You can do this by double
clicking on the GA3 command in the JOB highlighted in red in the image below and then
importing the GA3 recipes. The upper GA3 command should have the 'Z_abs_bounds_4x'
GA3 recipe imported, and the lower GA3 command should have the 'Z_abs_bounds_20x'
GAS recipe imported.

&3 Job Definition - Organoid_wellplate_ 2
[EAH R © G B gt - aljecort -

Search: Properties ;.‘;EditWEard Fn‘?arameters

Well Plates

Define Plate

Use Autodetected Plate

*  ZStep Size?: 1

Align Well Plate Holder
Select Wells
Empty/Full Wel Selection
| Add Well to Selection
Remove Wel from Selection
from the current z
Edit Well Selection
Use Well Selection from Sample Navigat
Create Well Selection from Point Set
Loop over Wels sy
[prs | Prson - n and Focus
Label Wel Plate
¢ 7-sTACK LOOP ¥
Use Wel Labeling from Sample Navigatic ZStack : for each Z in Z_coa
Export Wel Labeling to Sample Navigati
Export Wel Selection to Sample Navigal
Manual Plate List
Loop over Plates
Move to Wel
Move to Wel Center e
PFS | PFSOFF : PFS Off
Move to Previous/Next Well l—‘ ; 2
Copy Wel Point Set
Copy Well Selection

@ pomT LoOP ¥
Paints : for each paint in CentroidsXY.PointSet

Define Slide
s CurrentPoint
Define Stage Area

Align Align Side Holder

% Manual Slide List

m‘_—; Loop over Slides
Time Series

()
| L-;

Time Lapse
Redefine Time Lapse

Time Sequence

© z-STACK 1L00P ¥
7Stack?  for each Z in ZStackByExpression

My Repeat N times

":_;E? Keep Object In View

ST spture Capture2 using HighMag.Definition

%g] Generate Points

ooo _
o rﬁ, Predefined Points

New Point Set
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8 Select the step size you would like to use for the high resolution Z-stacks. This is at the
top of the setup wizard in the field named: 'Z Step Size?' and takes an integer.

Define values of ob Parameters.

Z Step Size?:
Capture Definition

Capture Definition

Define Z-Stack

Select Wells

Summary of experiment: 3 wells, , 1 Lambda (Nikon AX:20x_image1), 1 Lambda (Nikon AX:4x_overview)

Export

9 Select the high magnification capture definition. This is where you'll input the 20x
magnification optical configurations (OC) you made earlier.
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- Organoid wellplate 2
Organoid_wellplate 2

Define multi-channel acquisition settings. Select optical configuration for each channel.

:-ﬁ Job Parameters

" ®)s HighMag : capture definition
@ Capture Definition : - s

Name HighMag

Capture Definition . Mame Color Focus Offset
.., DAPT

Define Z-Stack

Selact Wells >> Focus Offset Setup

Summary of experiment: 3 wells, , 1 Lambda (Nikon AX:20x_imagel), 1 Lambda (Nikon AX(:4x%_overview)

Export

10  Select the low magnification capture definition. This is where you'll input the 4x
magnification optical configurations (OC) you made earlier.
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W Job Wizard - Organaid weliplate 2

Organoid_wellplate_2

E‘,b, Job Parameters

m} Capture Definition
& Capture Definition
& Define Z-Stack
Select Wells

Summary of experiment: 2 wells, ,

11 Define the depth (in Z) and step size (in micrometers) you would like the microscope to
search over when looking for organoids in each well. This is by default 500um range with

10um steps.
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Define multi-channel acquisition settings. Select optical configuration for each channel.

€ LowMag : capture definition

Neme  LowMag =

< Focus Offset Close Act. Shutter
:dx overview = < )

> Focus Offset Setup

1 Lambda (Nikon A magel), 1 Lambda (I o4 :4_overview)

Export
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I3 Job Wizard -

Organoid_weliplate_2

[:,-a, Job Parameters

(&), Capture Definition

Capture Definition

Define Z-Stack

Select Wells

Step: 10 HITE - 0431 pm 5
Range
Z Device

Direction: (@) Bottom to Top
() Top to Bottom

Summary of experiment: am {Nik Ix_imagel), 1 Lambdz kon AX:4x overview)

Export

12 Select which wells you would like to image by clicking and dragging across the well area
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Organoid_wellplate_2

Sp

Eﬂ' Job Parameters

WellSelection : =

@ Capture Definition

Name of the Selection

VellSelection

m} Capture Definition

On Well Plate
%, Defin ck
& Well Ordering

Meander

Select Al

Select rows

Select Columns

magel), 1 Lambda

13 Click 'Run'!
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