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GENERAL INFORMATION

Imprint

Information in this document is subject to change without notice. No part of this document may be reproduced or transmitted
without the express written permission of Multi Channel Systems MCS GmbH.

While every precaution has been taken in the preparation of this document, the publisher and the author assume no responsibility
for errors or omissions, or for damages resulting from the use of information contained in this document or from the use of
programs and source code that may accompany it.

In no event shall the publisher and the author be liable for any loss of profit or any other commercial damage caused or alleged
to have been caused directly or indirectly by this document.

© 2022 Multi Channel Systems MCS GmbH. All rights reserved.

Printed: 04.04.2022

Multi Channel Systems MCS GmbH

Aspenhaustralle 21
72770 Reutlingen

Germany

Phone +49-7121-909 25 -0
Fax +49-7121-909 25 -11

sales@multichannelsystems.com
www.multichannelsystems.com

Microsoft and Windows are registered trademarks of Microsoft Corporation. Products that are referred to in this document may be either
trademarks and/or registered trademarks of their respective holders and should be notes as such. The publisher and the author make no
claim to these trademarks.
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GENERAL INFORMATION

GENERAL INFORMATION
Important Safety Advice

Warning: Make sure to read the following advice prior to installation or use of the device and the software. If you do not
fulfill all requirements stated below, this may lead to malfunctions or breakage of connected hardware, or even fatal injuries.

Warning: Always obey the rules of local regulations and laws. Only qualified personnel should be allowed to perform
laboratory work. Work according to good laboratory practice to obtain best results and to minimize risks.

Warning: The device and the software are not intended for medical uses and must not be used on humans. MCS assumes
no responsibility in any case of contravention.

> DD

The product has been built to the state of the art and in accordance with recognized safety engineering rules. The device may only

* be used for its intended purpose;
¢ be used when in a perfect condition.

Improper use could lead to serious, even fatal injuries to the user or third parties and damage to the device itself or other material damage.

Malfunctions which could impair safety should be rectified immediately.

Grounding

This product is grounded through the grounding conductor on the power cord. To avoid electric shock, the grounding conductor must be
connected to earth.

Orient the Equipment Properly

Do not orient the equipment so that it is difficult to manage the disconnection device.

High Voltage
Electrical cords must be properly laid and installed. The length and quality of the cords must be in accordance with local provisions.

Only qualified technicians may work on the electrical system. It is essential that the accident prevention regulations and those of the employers'
liability associations are observed.

Each time before starting up, make sure that the power supply agrees with the specifications of the product. Check the power cord for damage
each time the site is changed. Damaged power cords should be replaced immediately and may never be reused. Check the leads for damage.

Damaged leads should be replaced immediately and may never be reused. Do not try to insert anything sharp or metallic into the vents or the
case. Liquids may cause short circuits or other damage. Always keep the device and the power cords dry. Do not handle it with wet hands.

Requirements for the Installation
Make sure that the device is not exposed to direct sunlight. Do not place anything on top of the device, and do not place it on top of another heat

producing device, so that the air can circulate freely.

Explanation of the Symbols used

---
Caution / Warning DC, direct current
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GENERAL INFORMATION

Guarantee and Liability

The general conditions of sale and delivery of Multi Channel Systems MCS GmbH always apply. They can be found online at
https://www.multichannelsystems.com/sites/multichannelsystems.com/files/documents/Terms%20and%20Conditions.pdf

Multi Channel Systems MCS GmbH makes no guarantee as to the accuracy of any and all tests and data generated by the use of the device
or the software. It is up to the user to use good laboratory practice to establish the validity of his / her findings.

Guarantee and liability claims in the event of injury or material damage are excluded when they are the result of one of the following:

. Improper use of the device.

. Improper installation, commissioning, operation or maintenance of the device.

. Operating the device when the safety and protective devices are defective and/or inoperable.

. Non-observance of the instructions in the manual with regard to transport, storage, installation, commissioning, operation
or maintenance of the device.

. Unauthorized structural alterations to the device.

. Unauthorized modifications to the system settings.

. Inadequate monitoring of device components subject to wear.

. Improperly executed and unauthorized repairs.

. Unauthorized opening of the device or its components.

. Catastrophic events due to the effect of foreign bodies or acts of God.

Operator's Obligations
The operator is obliged to allow only persons to work on the device, who
. are familiar with the safety at work and accident prevention regulations and have been instructed how to use the device;
. are professionally qualified or have specialist knowledge and training and have received instruction in the use of the device;

. have read and understood the chapter on safety and the warning instructions in this manual and confirmed this with their signature.

It must be monitored at regular intervals that the operating personnel are working safely. Personnel still undergoing training may only work on
the device under the supervision of an experienced person.
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PRODUCT OVERVIEW

PRODUCT OVERVIEW

Welcome to the MEA Xpress

The liquid handler MEA Xpress is a standalone device or can be used together with the Multiwell-MEA-System and the Multiwell-Screen software.

Liquid Handling and Recording in one System

The MEA Xpress is the complete solution for multiwell microelectrode array (MEA) recordings and automated liquid handling.

What does the MEA Xpress do?
. Automates dilution series preparation.

Records electrophysiological data from 288 channels: for cardiac and neuronal samples and compound screening.

. Automates compound application.

Generates data files with electrophysiological data and meta information ready for analysis in the Multiwell-Analyzer.

The MEA Xpress is combined from two devices: the Opentrons OT-2 pipetting robot and the Multiwell- MEA-System to generate an automated
platform for substance screening. One software is used to automatically generate a compound plate from medium and compound stock with

the pipetting robot, control the electrophysiological recording, and apply the drugs from the compound plate to the cells during the experiment
without further user interference.

The robot offers high-precision pipettes that execute the liquid transfer quickly and accurately. The robot houses the Multiwell-MEA-System.
However, you can always remove the recording system for benchtop operation.

The complete experiment can be set up in advance, no user-interference needed during experiment.
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HARDWARE AND SOFTWARE

MEA XPRESS HARDWARE AND SOFTWARE

The MEA Xpress Robot and Accessories

Front of the MEA Xpress Robot

Emergency off button

Pipette holder:
- Single pipette
- 8-channel pipette

ront door:
- the upper part is fix
- the lower part swings open

Base plate with slots:

- Tiprack

- Trash

- Multiwell-MEA headstage
Mix plate

- and / or other equipment

Detailed View

__Detailed view of
the Pipette holder

8-channel pipette
single pipette

Back of the MEA Xpress Robot

k= Power supply

MCS Interface Board

MEA Xpress Publication 20220404 www.multichannelsystems.com



HARDWARE AND SOFTWARE

Side of the MEA Xpress Robot

Power supply

Base Plate of the MEA Xpress Robot
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HARDWARE AND SOFTWARE

CONSUMABLES

96 Deep Well Plate

These “96 Deep Well Plates” are used as “Mix Plates” in the MEA Xpress. The dilution series of the compounds is prepared in these plates and
transferred from them to the MEA plates during the experiment. A well volume of about 2 ml is recommended.

Reservoir

The “Reservoir” contains the cell medium used as diluent in the preparation of the dilution series. It is only needed in the preparation phase,
not during the MEA experiment. Because reservoirs have a dead volume of several milliliters, please make sure to provide enough liquid in the
reservoir for reliable aspiration. Otherwise, the pipette might be unable to aspirate the programmed volume and aspirate air bubbles instead.

24-well MEA Plate

A MCS Multiwell-MEA plate in 24-well format holding the cells adherend in cell medium. The volume of the cell medium inside each well needs
to be set correctly in the "MEA Xpress Wizard”. Per default, a volume of 500 pl is assumed.

96-well MEA Plate

A MCS Multiwell-MEA plate in 96-well format holding the cells adherend in cell medium. The volume of the cell medium inside each well needs
to be set correctly in the “MEA Xpress Wizard”. Per default, a volume of 200 pl is assumed.
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HARDWARE AND SOFTWARE

PAL24/96 Pipettor Atmosphere Lid for CO Application

(L1 L LA

!

The PAL “Pipettor Atmosphere Lid” seals a 24- or 96-multiwell MEA plate during the experiment to guarantee ideal humidity, salinity and gas

concentrations during the experiment. An integrated 6-channel gas superfusion outlet distributes premixed gas (like CO;) to all wells of the
plate.

A star-slitted foil is penetrated by the pipette tip during compound application into the wells, and fully reseals after the retraction of the pipette

tip to maintain humidity and salinity in each well. With this helpful accessory, long term recordings are doable within the pipettor — under
perfect physiological conditions.

Tip Rack

Pipette tips for the MEA Xpress robot are stored in tip racks with 96 pipette tips. Opentrons 300 pl tips are recommended for the MEA Xpress
because they are needed for some calibration steps.

Tube Rack

A tube rack holds the tubes containing the compounds for dilution series preparation and is termed the “Compound Holder” in the MEA Xpress
software. The default Opentrons tube rack has multiple insets for various tube sizes and fits, for example standard Eppendorf tubes.

MEA Xpress Publication 20220404 www.multichannelsystems.com 10



HARDWARE AND SOFTWARE

Table: Consumables

The following consumables have been tested with the MEA Xpress system

Type Vendor
96 Deep Well Plate https://www.usascientific.com/plateone-96-deep-well-2ml/p/PlateOne-96-Deep-Well-2mL
Reservoir https://www.integra-biosciences.com/germany-austria/en/reagent-reservoirs/automation-friendly-

reagentreservoirs

24-well MEA Plate

https://www.multichannelsystems.com/products/microelectrode-arrays/multiwell-mea-plates

96-well MEA Plate

https://www.multichannelsystems.com/products/microelectrode-arrays/multiwell-mea-plates

Tip Rack

https://shop.opentrons.com/products/opentrons-300ul-tips

Tube Rack

https://shop.opentrons.com/collections/verified-labware/products/tube-rack-set-1

Lid for CO2 Application

https://www.multichannelsystems.com
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INSTALLING THE HARDWARE

Installing the Hardware

Please read the chapter “Installation Guides”.

Connecting the Hardware to the PC

While the OT-2 robot can be connected either via USB or WiFi to the PC, the USB connection is recommended for stability. The connection to the
Multiwell-MEA headstage is achieved via the MCS Interface Board on the back of the robot. Please connect the correct USB port on the Interface Board

to the computer:

MCS-IFB-C: Port USB-CA
MCS-IFB 3.0: Port USB3.0 A

Opentrons OT-2 Software

The Opentrons OT-2 software is needed for certain calibration and maintenance tasks of the OT-2 robot, like deck calibration and exchanging
pipettes. Performing a deck calibration is recommended after moving the robot or removing the robot deck. Please see section 6.3 in this manual
on how to perform deck calibration. For more information on the software, please consult the Opentrons Help Center
(https://support.opentrons.com/en/).

Important: The MEA Xpress system requires Version 3.21.2 of the Opentrons Software and is not compatible with newer Opentrons versions.

Please make sure that exactly this software version is installed and don’t perform any software updates!

In order to install the Opentrons software V. 3.21.2, please download it from the following link
https://github.com/Opentrons/opentrons/releases/download/v3.21.2/Opentrons-v3.21.2-win-b18059.exe and
follow the installation instructions.

Robot Operating System

The OT-2 robot comes preinstalled with the version 3.21.2 of the Opentrons Robot Operating System.

Important: The MEA Xpress system is not compatible with newer version of the Robot Operating System. Please make sure that
eactly this version of the Robot Operating System is installed and do not perform any updates!

In case the robot was accidentally updated to a different Robot Operating System, please make sure that V. 3.21.2 of the Opentrons software
is installed. Start the software and press the “Downgrade” button after selecting the robot:

TRY AGAIN 529 * Sl PR

Status

This robot

Server version:

DOWNGRADE

Max Protocol AP! Version:

Robot Controls

In the following screen, press the “click here” link to sync the robot server with the app version:

A App Version 4.3.1 Available

A newer version of the robot server is available.

robc

improvements.

the latest

NOT NOW VIEW APP UPDATE ‘
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MULTIWELL-SCREEN SOFTWARE

MULTIWELL-SCREEN SOFTWARE
System Requirements

Software: The following Microsoft Windows ® operating systems is required: 64 Bit Windows 10, (English and German versions supported)
with the NT file system. Other language versions may lead to software errors.

Hardware: MEA Xpress and a data acquisition computer.

Due to the amount of recorded data, a computer with low performance may lead to performance problems; therefore, Multi Channel Systems
recommends an up-to-date computer with SSD drive for recording and an additional HDD for data storage. Please contact MCS or your local
retailer for more information on recommended computer hardware specification. Please note that there are sometimes hardware
incompatibilities of the data acquisition system and computer components; or that an inappropriate computer power supply may lead

to artefact signals.

Important: You need to have installed the latest data acquisition driver to operate the device, which is automatically installed with Multiwell-
Screen software. The installation may be invalid if the data acquisition does not respond. Please contact Multi Channel Systems MCS GmbH
or your local retailer in this case.

Recommended Operating System Settings

The following automatic services of the Windows operating system interfere with the data storage on the hard disk and can lead to severe performance
limits in Multiwell-Screen. These routines were designed for use on office computers but are not very useful for a data acquisition computer.

o Turn off "Screen Saver".

o Turn off "Windows Indexing Service". Only important for data hard drive.

o Manual management of automatic Windows Update.

3 Power Options: Power scheme: Never turn off monitor, hard disk, and system standby.

. It is not recommended to run any applications in the background when using Multiwell-Screen software. Remove all applications
from the "Autostart" folder.

o Be careful when using a virus scanner. Exclude data files from being scanned.

Please check the system requirements before you install the software. MCS cannot guarantee that the software works properly if these requirements
are not fulfilled.

Important: Please make sure that you have full control over your computer as an administrator. Otherwise, it is possible that the installed
software does not work properly.

Software Installation

Always download the latest version of Multiwell-Screen software from Multi Channel Systems:
https://www.multichannelsystems.com/software/multiwell-screen Start the downloaded
* exe file and follow the instructions on screen.

MEA Xpress Workflow in Multiwell-Screen

The Multiwell-Screen software is used to control the MEA Xpress system for automated dilution series preparation and Multiwell-MEA experiments
with automated liquid handling. This is mainly done via the MEA Xpress wizard in Multiwell-Screen which is described in more detail in chapter 5.
This chapter describes how to get started with the MEA Xpress in Multiwell-Screen and gives an introduction in the main use cases for the MEA
Xpress wizard.
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MULTIWELL-SCREEN SOFTWARE

Multiwell-Screen Startup
[ Multiwell-Screen Startup X

g

Multiwell-MEA Experiment

.I

MEA Xpress Experiment

MEA Xpress
Standalone

&

Analyze Recordings

The “Multiwell-Screen Startup” dialog only appears when using the Multiwell-Screen software for the first time after installing Version 2,
or if no headstage is connected.

The dialog ,,Multiwell-Screen Startup” allows to select the devices necessary for the needs of the intended experiment. Do you want to run

a simple “Multiwell-MEA Experiment”? Do you need the liquid handler “MEA Xpress” for the experiment? Do you want to use the MEA Xpress or
the MW-OptoStim as stand-alone devices? Or are you interested to “Analyze Recordings”, which are already done? Please select the respective
button!

The advantage of this initial selection is the automatic adaption of the software modules to your special experimental schedule. Parts of the
software you do not need will not be available, so the software is slenderly built and more intuitive. Nevertheless, you have the possibility to change
your initial settings while working later.

MEA Xpress Experiment

For MEA Xpress experiments, please connect the liquid handler and the MCS Interface Board to the computer. Prepare dilution series or reuse
formerly prepared dilution series. Measure the cell activity in the well plate on the headstage. For detailed information about Multiwell-Screen,
please see the Multiwell-MEA-System manual.

MEA Xpress Standalone

When using the MEA Xpress robot as a standalone device, please connect the liquid handler only to the computer. A Multiwell-MEA headstage
is not necessary. Start the MEA Xpress wizard to prepare dilution series.

Multiwell-Screen Startup for MEA Xpress
Please select the “MEA Xpress Experiment” in the “Multiwell-Screen Startup” dialog.
(3 Multiwell-Screen Startup X

4

Multiwell-MEA Experiment

.I

MEA Xpress Experiment

MEA Xpress
Standalone

&

Analyze Recordings

When using the Multiwell-Screen Version 2 software for the first time, define the “Application” mode “Cardiac Cells” or “Neuronal Cells” in the
“Experiment Selection” dialog.
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() xperiment seiection: X

Select or customize an Experiment to continue

@

. o N

For customizing your experiment, five types are predefined in the “Experiment” window: “Substance Screening”, “Cell Type Screening”,
“Time-dependent Effects”, “Custom” and “Simple Recording”.

For use with the MEA Xpress, please select, for example the "Substance Screening" experiment.

Expenments
Substance Screening
Test dose-dependent effects for one or more compounds.
@ L Eoemen: substance Screening
Substance Screening | | Cel Type Screening s oo .-

411 Dosng Protocl: Non Cumatve

-1_':.- N. [®] Poeting: MEA Xoress

Custom Seple Recordng [0 Reconang: Sege Fie

Repoting: No Repodt

1

After selection “Substance Screening”, you can specify the experiment via five suggested modules. Click the “Customize” button to start
the “Customize Experiment Settings” dialog.

Customize Experiment Settings
Compound Testing
Stimulati
= Stimulation Procedure
_IJl This defines if and what kind of stimulation is used during the experiment
None Bectical - None: Neither electrical nor LED stimulation is used.
Pr <
Doting Prolocct - Electrical Voltage or current controlled electrical stimulation can be
ot used
il il In orderto use LED stimulation, please connect a MW24-opto-stm for 24 wel plates) or 3
None Comiaive NonQumdative MW96-opto-stm for 96 wel plates) device
Pipetting
.
Manual MEA Xpress
Recording
Single File Mutiple Files
Reporting
None PDF Report

For use with the MEA Xpress, please select only either "Cumulative" or "Non-Cumulative" for the "Dosing Protocol" and make sure that "MEA Xpress"
is selected for "Pipetting".

Click “Save” to save your settings globally. That means, the software will start next time with all settings defined in this dialog. Nevertheless,
you can change the configuration at any time.

Substance Screening
Test dose dependent effects for one or more compounds.

L Ewenment: Substance Screening
Stmuiation None

Dosing Protocol: Non-Cumulative

=
_—

Pipetting: MEA Xpress
Recording: Single File

G4

Reporting: No Report

Now the “Substance Screening” experiment is customized:

— Do you want to stimulate? No.

—  Which kind of dosing protocol? Non-Cumulative.

—  Pipetting mode, with MEA Xpress or manual? MEA Xpress
—  Recording? All data in a single file.

—  Reporting: No report necessary.
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Click “Start” to run the experiment. A progress bar appears before the Multiwell-Screen software opens.

Initiizing Multiwol-Screen

Settng up controis

] Multiwell-Screen - o %
Application  Commands  Settings  Help
Settings 2 ‘?HI.M-MM) ~ B Treatment-Response -3

Control

Display Style: Latency Map

5
s
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Multiwell-MEA-System: Connected Plate: MW283-Testplate Data Acquisition: Not active Stimulator: Not active Recorder: Not active Liquid Handler: Connecte

” u

Use the buttons in the “Settings” section to configure all available tools: “Lab Book”, “Define Compounds”, “Define Experimental Flow”,
“Analyzer Settings”, “Data Acquisition Setup” and “Recorder Settings”.

No “Stimulation” icon is available because no stimulation was selected.

Control the experiment via “Experiment Control” window. Insert the respective multiwell plate with “Inject”. , Explore” the experiment flow.
Define the “MEA Xpress” with “MEA Xpress Wizard” or load a previously prepared script into the liquid handler device.

For detailed information about the Multiwell-Screen software, please refer to the Multiwell-MEA-System manual.

Please start the “MEA Xpress Wizard” using the "MEA Xpress" button in the “Experiment Control”.

e
A ~

bs«m

:”“

Using the MEA Xpress Wizard
This section gives a high-level overview over the different use cases of the “MEA Xpress Wizard”.
For more detailed information about the individual pages in the wizard, please see chapter 5.

The main purpose of the MEA Xpress is to run automated substance screening experiments with the Multiwell-MEA. Typically, a dilution series
of each substance is applied to the Multiwell-MEA and the preparation of these dilution series can be automated with the MEA Xpress as well.
This means, we have the following main tasks when working with the MEA Xpress:

1) Define the tested substances, their dilution series, and the assignment to wells on the MEA plate

2)  Prepare and calibrate the robot for mixing the dilution series

3)  Automated preparation of the dilution series by the robot

4)  Prepare and calibrate the robot for the MEA experiment

5)  Runthe MEA experiment. The robot automatically transfers the substance dilutions to the MEA wells

These steps have to be performed in order, but not necessarily all at once. For example, it is possible to do the dilution series preparation (steps

1-3) first, and at a later date use the prepared dilution series to do the MEA experiment (steps 4-5). Because of this, the MEA Xpress wizard can
be operated in different modes (If “MEA Xpress Standalone” is used, only Dilution Series Preparation is possible):
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- Dilution Series Preparation and MEA experiment (steps 1-5)
- Dilution Series Preparation only (steps 1-3)
- MEA experiment only with previously prepared dilution series (steps 4-5)

These modes are selected on the start page of the MEA Xpress wizard.

(53 MEA Xpress Wizard - 0 x
c.-w.-s Vel Ubwaefrep  ColbmtePrep  RnPrep  Lsbwamip  CobuteXp frwh ] Advanced Mode

Procedure  Global Settings

Poet Procedure Detais

Wih "MEA Application” active, this wizard wil
configure the MEA Xpress system for 8 MEA
measuremert wth automated hausd handing
Ahter the wizard is finshed, you may stant the
‘expenment n Mutiwel-Screen

‘ ‘ Anew configuration for the diktion series
_~_ I preparation wil be created and executed i tha
wizard

MEA Appication Diktion Senes Praparation Only

Diution Senes Preparation
L o d -
Continue after
Now Preparation
o o Save Load Back Next Cancel

The wizard will guide you through the necessary steps for the selected mode. The sequence of these steps is shown in the header of the wizard:

Settings Compounds ) Wells Labware Prep ) Calibrate Prep ) Run Prep ) Labware App Calibrate App Finish

In short, these steps have the following functions:

- Settings: Set the correct procedure for the wizard and define parameters for the pipetting procedure
- Compounds: Define the compounds tested in the experiment and their respective dilution series

- Wells: Assign the compounds/dilutions to wells on the MEA plate

- Labware Prep: Prepare the necessary labware for the automated dilution series preparation

- Calibrate Prep: Calibrate the robot for the dilution series preparation

- Run Prep: Run the automated dilution series preparation

- Labware App: Prepare the necessary labware for the MEA experiment

- Calibrate App: Calibrate the robot for the MEA experiment

- Finish: Finish the MEA Xpress wizard

Please see chapter 5 for a detailed description of each step.

Multiwell-MEA Experiment with Automated Substance Preparation and Application

This is the default procedure for the MEA Xpress wizard: It guides you through dilution series preparation and directly continues with the MEA
experiment. It is activated by selecting “MEA Application” and “New” in the “Procedure” tab of the “Settings” page in the MEA Xpress wizard.
The wizard has the following steps for this procedure:

Settings Compounds ) Wells ) Labware Prep ) Calibrate Prep ) Run Prep ) Labware App Calibrate App Finish

Finishing the MEA Xpress Wizard will return you to Multiwell-Screen, where you can start the MEA experiment.

Automated Substance Preparation as a standalone Function

This mode allows you to prepare only the dilution series for your substances without having to start a MEA experiment directly after. It is activated
by selecting “Dilution Series Preparation Only” and “New” in the “Procedure” tab of the “Settings” page in the MEA Xpress wizard. If you are using

the MEA Xpress as a standalone device without Multiwell-MEA headstage, this is the only allowed mode.

The wizard has the following steps for this procedure:

Settings Compounds ) E ) Labware Prep ) Calibrate Prep ) Run Prep ) Finish

Finishing the MEA Xpress Wizard lets you save the configuration as an *.XML file. This file is necessary to use the prepared dilution series in a later
MEA experiment.
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Multiwell-MEA Experiment with pre-prepared Substance Plates

In this mode, you can run a Multiwell-MEA experiment with a previously prepared dilution series plate. It is activated by selecting “MEA
Application” and “Continue after Preparation” in the “Procedure” tab of the “Settings” page in the MEA Xpress wizard and providing the
*. XML file created by the wizard after preparing the dilution series.

The wizard has the following steps for this procedure:

Settings ) Compounds N Wells ) Labware App ) Calibrate App Finish

The “Compounds” and “Wells” steps are only intended to review the configuration. Modifications are not possible because the dilution series
have already been prepared. Finishing the MEA Xpress Wizard will return you to Multiwell-Screen, where you can start the MEA experiment.

Controlling the MEA Xpress Robot during the Experiment
Description of the performance of the liquid handler during experiment:

The robot always starts automatically after a measuring phase or after a pause phase if a “Pause” is defined.

Liquid Handling

Liquid Handling in progress for 100 pM

oble w

Click the “Pause” button to stop the robot after the end of the actual movement, click the “Play” button to proceed the movement.

Just as well you can open the front door of the robot to stop the movement. Press “Play” after closing the door to go on.

Click the “Stop” button in the software or the “Stop” button in the front of the robot to cancel the movement of the robot in case of emergency.

Additionally, the robot will move the “Home” position.

Note: When cancelling the pipetting procedure of the robot, substances available in the pipette tips may contaminate the pipettes. Please use
the “Stop” command in case of emergency only!

After pipetting the actual dose starts the next “Wash-in Phase” if defined, otherwise, a measuring phase.
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MEA XPRESS WIZARD

B MER Xpress Wizard - [u] *

m Compounds Wels Lsbware Prep  Calibrate Frep  Flun Frep Fish [ Advanced Mode

Giobal Settngs  Procedure
Dosing Protocol: | Non-Cumulative v
Target Vokume in Wel. 200 [2] uf
Trarsfer Vome: (20 [#]
Defaut Series: 100 pM. 1nM. 10nM. 100nM. 1M, 10 M. 100 uM

110 13

Moing Plate. | 96 Deep Well Plate 2.4mi Hil=RaF =
Compound Holder | Tybarack 2ml Eppendort . q -
Reservor. | integra Reservoir 300 mi Q 4
Poette Tp Height 36 Wed: 65 |5 mm Pipette Flow Rate in MEA Wel 60
Posite Tip Heght 24 Wel. 7.0 . Mac Steps in MEA Wel. [3
PoeteTotiedt 10 f] mm Mox Stepain Mix Plate: |3
Use Mti-Chrarmel
o Seviel A e COuplateit:
[:] (] Save Load Back Next Cancel

MEA Xpress Wizard Header

In the header of the dialog, you see the list of Wizard pages in sequence you have to execute step by step. These steps vary depending on the desired
procedure you have chosen before.

Simple Mode versus Advanced Mode
Two options are available, the “Simple Mode” and the “Advanced Mode”. In the “Advanced Mode” the “MEA Xpress Wizard” holds one more
tabbed page: “Script”. This page gives you access to the Python scripts that will be sent to the robot. In addition, there is another tab visible on

the “Settings” page: "Script Settings". The “Script Settings” allow fast access to Python templates used to generate command scripts for the robot.

The command scripts offer an overview of the pipette process for the dilution series, so you have much more possibilities for editing than in “Simple
Mode”. Simple mode will cover almost all applications. Advanced mode should only be used by experienced users for very specific applications.

Note: Be aware that modifying the Python scripts and templates happens at your own risk! It may lead to software errors or unpredictable
behavior!"

MEA Xpress Wizard Footer

Click the “Settings” button in the footer of the dialog to get “MEA Xpress Hardware Information” about the MEA Xpress device.

. Click this button with question mark to “Open the MEA Xpress Manual” for information.

MEA Xpress Hardware Information

MEA Xpress Hardware Information

MEA Xpress

IP Address 28.237.227.84:42
Connection Mode WiFi
MCS API Version 0
OT API Version
Protocol State WaitingForUpload

¥ @& O

3
Click the “Toggle Robot Lights” button to switch the light inside the robot on or off.
Click the “Home" button to move the robot in “home” position in case of emergency if no other commands influence or move the robot.
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If the robot has any problems and will not reply, please click the “Reset” . button to restart the protocol server of the robot. Please use only

in case of trouble!

Note: Clicking the button deletes the current configuration of the robot. Restart the wizard to configure the robot again!

Save and Load

“Save” a robot configuration in a “*.xml” file to “Load” the configuration later. This option is available in each of the “Wizard Pages”.

Select Location for Pipet Settings

2,

Organisieren v

HHHHH

e Netzwerk

« 20141205_Multiwell_Experiment_NMI >

Neuer Ordner

tmp (\\mcs-ds1;
MCS (\\mcs-ds1
scratch (\\ds-aci

develop (\\mcs- *

gmbh (\\mcs-d¢

v

Name

B Experiment_01.10.2020.xmi

B Experiment_05.10.2020.xml
B Experiment_08.10.2020.xml

MultiwellData

B Experiment_08.10.2020_Wells.xml

. testxml

<

Anderungsdatum Typ GroBe

X

v O MultiwellData" durchsuchen

0.2020 10:0 XML-Datei 3K
10.2020 10:51 XML-Datei 3K

XML-Datei
XML-Datei

XML-Datei

Dateiname: | Experiment_08.10.2020_Wellsxml

Dateityp: XML Files (*xml)

A Ordner ausblenden

Navigation: Next and Back

By clicking the “Next” button you will get to the next step, return to the step before with “Back”. If necessary, “Cancel” the experiment setup.
The header and the footer of the “MEA Xpress Wizard” dialog are constant. Please find information about the “Wizard Pages” in “Simple Mode”
in the following chapters.

Wizard Page “Settings”

3]

Emwmd-

Global Settngs  Procedure
Dosing Protocol
Target Volume in Wel
Transer Vohume

Defaut Senies

Meing Plte
Compound Holder

Reservor:

Ppette Tip Height 36 Wel
Prette Tip Height 24 Wel

Ppette T Heght
Compound Holder

Use Mui Chanmel Pipette
for 24 Wel MEA

Labware Frep  Calbrate Frep  Fun Prep

Non-Cumiative -

200

2

[
o v

100pM. 1M, 10M. 100aM. 1M, 10 4M. 100 M

110

13

96 Deep Well Plate 2 4mi

Tuberack 2ml Eppendort

Integra Reservoir 300 mi

65
70

1.0

=]

mm Piostts Flow Rate in MEA Wel: 60
s mm Mx Steps in MEA Wel. 3
e Mic Steps in Mo Plste: [3

Use CO- plateid: [

Save Load

Tabbed Page: Global Settings

Dosing Protocol

JaE

Jal [+
Jall+

[ Advanced Mode

Define Custom Labware

Conlig Fie

oK

Please define first the type of the “Dosing Protocol” from the drop down menu, “Cumulative” or “Non-Cumulative”.

In cumulative dosing, every well receives all doses in the dilution series. In non-cumulative dosing, only a single dose is applied to each well. This selection
can be changed only if the MEA Xpress is used as a standalone device. Otherwise, please use the “Define Experiment” function in the “Application” menu

of the Multiwell-Screen main menu to change the dosing protocol.

Definition of Volume

Then you can choose the volumes which will be handled in the experiment from the up down boxes. The “Target Volume in Well” refers to the default

values in the wells on the MEA plate, that means 200 pl in 96-well plates and 500 pul in 24-well plates.

The “Transfer Volume” is the volume which is substituted in the MEA well per pipetting step. Usually, 10 % of the target volume is substituted.
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Check Configured Volumes X

The configured Target Volume in Well differs from the
| recommended target volume (500 uf for the selected plate

Please make sure that the Target Volume in Well (200 ul) and
the Transfer Volume (20 plj are correct or adjust them in the
Global Settings!

If later on in the wizard the error message “Check Configured Volume” comes up, please follow the instructions in the dialog.

Default Series

Define the solution series, the “Default Series” 1:10 or 1:3 are preconfigured. Other series can be manually defined by entering the concentrations
in ascending order, separated by commas. Each concentration needs to be given as the value and the unit, separated by a space. For example,
this is a valid manually defined dilution series: 200 nM, 3 uM, 40 uM, 500 uM, 6 mM.

Definition of Mixing Plate, Compound Holder and Reservoir

Meang Plate: | 96 Deep Well Plate 2. 4mi MECRRE 5
Compound Holder: | Tyberack 2ml Eppendorf Q4
Reservoir: | 1 \ell Reservoir 90ml Q 4+

# Tip Height 96 Well
& Tip Height 24 Well: |4 Well Reservoir 12.5ml

Pipette Tip ht
e o oot |1 el Reservoir 290mi

w Rate in MEA Well

12 Well Reservoir 15ml

ot et x| 1 Well Reservoir 195mi

AutiChannel Pipette
‘ 12 Well Reservoir 22ml

Several types of labware are available from the drop down menus. Select the types of the “Mixing Plate”, the “Compound Holder” and the
“Reservoir” from the drop down menus that correspond to the exact labware used. If the correct labware type is not available, see below on how
to create a custom labware configuration.

% | Click the button “View Labware in Opentrons Labware Library” to open the Opentrons web siteand to view detailed information about
the labware in the library.

+ Click the button “Add Custom Labware” to add custom labware that is not available via the drop down menus. In the "Define Custom Labware"
dialog, you need to load a labware configuration *.json file created by the “Opentrons Labware Creator” (https://labware.opentrons.com/create/).

Please follow the instructions on the “Opentrons Labware Creator” page to create the labware configuration and download it. After opening the
downloaded *.json file in the "Define Custom Labware" dialog, please review the labware details shown in the dialog and press “OK” to add the labware
to the MEA Xpress wizard. After that, the new labware will always be available in the MEA Xpress wizard.

Definition of Pipette Position Parameter

Define the “Pipette Tip Height 96 Well” and the “Pipette Tip Height 24 Well” in mm and the “Pipette Flow Rate in MEA Well” in % from the up
down boxes.

The “Pipette Tip Height” refers to the height of the pipette tip inside the well in relation to the bottom of the well. If the tip is positioned too low,

the procedure of pipetting may disturb the cells inside the well. If the tip of the pipette is positioned too high, it will not reach the liquid level in the
well.

Click the check box “Use Multi Channel Pipette for 24 Well MEA”, if necessary. Use the option “Multi Channel Pipette for 24 Well MEA” to allow the use
of the 8-channel pipette with 24 well MEA plates. This can speed up the compound application to the MEA well considerably compared to using only the
single channel pipette.

Click the check box “Use CO; plate lid” for experiments with the PAL24/96, the pipettor atmosphere lid for CO, application to the wells.

The “Pipette Flow Rate” defines the pipette aspirate and dispense speed within the MEA well as a percentage of the maximum pipette speed.
The faster the pipette procedure, the higher the risk to disturb the cells in the well plate.

Define the number of “Mix Steps in MEA Well” or the number of “Mix Steps in Mix Plate” via up down boxes. This is how often the pipette will
mix the liquid in one MEA well or in the wells of the mix plate.

Important: If “Use Multi Channel Pipette for 24 Well MEA” is active, it is necessary to prepare the tip racks manually in a certain way (see the
section “Wizard Page “Calibrate App” in chapter 5) and a minimum well volume of 500 pl is required in the MEA wells.
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Tabbed Page: Procedure

(] MEA Xpress Wizard T
Settings Campounds Wets Lbwwe Frep  Collwate Prep FnPrep  Labwave %op  Caltrate Ao Fruh ] Advanced Mode

Procedure | Giobal Settings

Pipet Procedure Detals

With "MEA Applcation” active, this wizard wil

configure the MEA Xoress system for a MEA

measuremert wth automated hausd

Miter the wizard is finshed, you may start the
iwel-Screen

‘ ‘ Anew configuration for the diktion series
I I preparation wil be created and executed i ths
"v ] wezard

MEA Appication Distion Senes Preparation Only

Diution Seres Preparation
— o
- i
o o Save Load Back Next Cancel
Procedure

Define the assighment of the liquid handler in the “Procedure” tab.
Pipet Procedure

Click “MEA Application” to create a dilution series and use it in the following Multiwell-MEA experiment when using the MEA Xpress together
with a Multiwell-MEA-System.

The option “Dilution Series Preparation Only“ is for preparing a new dilution sequence. This is the only option when using the MEA Xpress
as a standalone device.

Dilution Series Preparation
Select option “New” in the “Dilution Series Preparation” section and a new dilution series will be created and executed the wizard.

Click “Continue after Preparation” to load an earlier prepared dilution series to apply this to the MEA in the experiment after preparing the
dilution series.

Find a short description about the available option in “Details”. Click the button “Next” to proceed to the next step.

Wizard Page “Compounds”

(53 MEA Xpress Wizard - o x
Vel UbwaePrp  CalbatePen  FlnPrep Frvh ] Advanced Mode
x Compound Detads
Compound 03 T,
100 pM. 1M, 10 nM. 100 nM, 1 kM, 10 M, 100 M 1D [Compound 09
Compound 04 +
Al Corcarmton
100 pM. 1 nM. 10 nM, 100 nM. 1 uM. 10 uM. 100 uM _A Sock -
Concentration S oM v
Compound 05
Diton Seves. [1005M_ 1M, 10nM, 100 nM. 1 M, 10 M. 100 M
100 pM. 1 nM, 10 nM, 100 nM, 1 uM, 10 uM, 100 uM
* 110 13
Compound 06 A
100 pM, 1 nM, 10 nM, 100 nM, T uM, 10 uM, 100 uM * Voume
& = A ecvoume 3
ompound
POl 4 Unrestacted
100 pM. 1 nM, 10 nM, 100 nM, 1 uM, 10 uM, 100 uM
X Mscelanecus
Compound 08
Name
100 pM. 1 nM. 10 nM, 100 nM, T uM, 10 uM, 100 uM
Medum
m Compound 09 _—
100 pM. 1 nM. 10 nM, 100 nM, 1 uM. 10 M. 100 uM
o o Save Load Back Next Cancel

-+

Click the icon R ,Add Compound“ as often as necessary for the experiment schedule. Define each compound separately in the “Compound
Details” section.

Remove one compound with the “Remove Compound” button, remove all with the x “Remove All Compounds” button.
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Conflicting Compound IDs X

A Compound with an identical ID has already been defined. Please
choose another Compound ID.

If compound IDs have already be defined, the software creates this warning message: “Conflicting Compound IDs”.

¥
For saving a compound in the database, click the button “Store the selected Compound” A . The following dialog appears “Select Compound
from Database”.

Select Compound from Database
Compounds in Database

0 Name Medum Diution Series Notes

Control, 300pM, 1nM, 3nM, 10nM, 30nM, 100.
Compound 04 Control, 100pM, 1nM, 10nM, 100nM, 1 M, 10.
Compound 03 Test 2 Test Medum 2 Control, 300 pM, 1nM, 3nM. 10nM, 30nM. 100.
Compound 02 |Test Test Medum |Control, 100pM, TnM, 10nM, 100nM, T4, 10
Compound 01 Control, 100pM, 1nM, 10nM. 100nM, 1 M, 10

ﬂ B oK Cancel

Save the compound in the database or select one of the present compounds from the database.

0 V) B

Load a compound from this database. Reload the database or remove

Compound Details
Fill in information for each compound separately: “Compound Details”, “Concentration”, “Volume”, and “Miscellaneous”.

The software labels each compound with a unique “ID” and a color code. The ID is used throughout the software to identify the compound.
The “Stock Concentration” and the “Dilution Series” may be different for each compound.

Define the “Stock Concentration” for each compound. This is the concentration you have to provide in the Eppendorf tubes in the liquid handler.

Define the “Max. Volume” in pl or click the check box “Unrestricted”.

For a better overview, please identify the compounds additionally by a user defined “Name”, the “Medium” or some “Notes”. To handle major
differences in stock concentration and used concentrations, the software will add intermediate steps for a dilution to the desired concentration.

Control Substances

+
B Click the “Add a new Control” button.

Click the "Add Control" button to add control substances to the experiment. Controls are not diluted, the stock solution is added directly to the

MEA well in each pipetting step. This can be useful, for example when using cell medium as a negative control in the experiment. Because the stock

solution is directly used for controls, neither the stock concentration nor the dilution series needs to be specified. Respectively, the “Control
Compound Details” do not include the part “Concentration”.

[E] MEA Xpress Wizard - o x
Settngs Compounds Wets Lbware Frep  Colloste Prep Flan Prep Fruan [ Advanced Mode
= Cortrol Compound Detals
Compound 03 +
100 pM. 1 nM, 10 nM. 100 nM, T uM, 10 uM, 100 uM R 1D- |Compound 09
Compound 04
100 pM. 1 nM. 10 nM, 100 nM. 1 uM. 10 uM. 100 uM =
Compound 05 i
100 pM. 1 M. 10 nM, 100 M, 1 M, 10 M, 100 M
t
B Compound 06 A
100 pM, 1M, 10 nM, 100 nM, 1 M, 10 M, 100 uM * Vs
c d07 n Max Volume: .
mpoun
ompou [ Unrestacted
100 pM. 1 M. 10 nM, 100 M, 1 M, 10 M, 100 M
X Macelanecus
Compound 08

100 pM. 1 M. 10 nM, 100 nM, 1 uM. 10 M, 100 uM

m Compound 09 Mot

Control
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Wizard Page “Wells”

Adomatic Alocaton

Plate Type: 96-Well Plate Epoxy, 288 electrodes (96W700/100F-288) « | Number of Replicates: 1 (2

| @ R l\l[. 2 2@

34567 8 9101112

A..C..O.

EEEEEEEEEE

Distribution of the “Compounds” to the wells of the 96-well MEA plate. Compound 02 and 09 are control substances.

If no MEA plate is inserted in the Multiwell-MEA headstage or the wizard is running in standalone mode, the software will prompt you to select the desired

MEA plate.

Atomanc Mocaten,

e Tpe ] Nmber o Bephcnes & 3

288 Testplate
e Pt G, 1152 dectcden QOGO G- .

MMMM:‘MIWWNMV}R
24-Wiell Plate Epony, 268 electrodes 24WTDO/ T

»mln-u(.-, nszmuamwu 1

26108 e Gy, 20

%Wl Plate

No Multiwell Plate detected.

Automatic Allocation

This step allows you to influence which compounds are allocated to which wells on the MEA plate.

Select the “Plate Type” from the drop down menu if no plate is inserted in the MEA headstage. Define the “Number of Replicates” which is the same
number for all substances from the up down box.

Adomatic Alocation

Plate Type: 96-Well Plate Epoxy, 288 electrodes (96W700/100F-288) = | Number of Replicates: 1 (2

\B B\\z g/ofo/e|ofO

3 56789101112

RCYTTTITILE X

B B 1oosm 10 100 1o 1404 10snd 00 D D

E GQ....Q.X X

X
X >
X X
X
X
X >
BCIIIIITIIITIIT

XXXXXXX

olo = =

The software finds distribution patterns, which are most efficient, for example when using an 8-channel pipette for a 96-well plate. These patterns will
usually distribute compounds row-wise on the MEA plate with the intention to change pipette tips as rarely as possible. Furthermore, the user may
disable dedicated rows or columns by clicking the respective check boxes beside.
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A:'y::wa!lneﬁwxllmmMW|mm [5] Mumber of Repiicates: & (3 Asomanc Mocston
0| @2 |2 |2 8| 2/ @ 0|00 e )
Ola(p/ vl e e/ e e elalo
sz...a“aa;g?(g '1 2 3456 7 8 9101112
AJAX X XXX XXXXXXX
BX........XXX e 00000 x
5% rxw| |x0000000000x
a|DX X
5 EX......C.XXX olex X
“IF 00000000 % X X FR 00000 X
BBV RADRIIRE AT TIYI Y X
D‘X)(XXXX)(X)()()(X D{XXXXXXXXXXXX

If an allocation is not possible, the Multiwell-Screen software sends this error message. Please follow the instructions in the dialog “Error
Allocating Wells”.

Unable to allocate all compounds and doses to wells! Please
try reducing the number of compounds or doses or enabling
more wells on the MEA plate

Important: If you disable rows and the 8-channel pipette is used during the experiment, please be aware that a solution change might still happen
in the wells in disabled rows. This is the case because the pipette will pick up tips on all channels, so it might access disabled wells. In order to
prevent this, please remove the pipette tips in the tip rack corresponding to the disabled rows before running the MEA experiment.

Wizard Page “Labware Prep”

After the distribution of the substances, in the next step “Labware Prep” the software analyzes the protocol “Analyzing Preparation Protocol”.
The software generates a Python scipt and sends it to the robot. This script will be simulated on the roboter to make sure, it is possible to execute
the desired procedure.

[ Advanced Mode

E.‘ Swe Load Back Neat Cancel

The procedure takes a few seconds until the next dialog appears. Then, the robot sends back information about the labware, which is needed.
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View Labware

(53 MEA Xpress Wizard = o X

fash [ Advanced Mode

Confirm Labware needed for the Dilution Series Preparation

To Racks Other Labware Liquds
vepdasiis Bt A w2, M

v R

Setup for the Compound Holder (Tuberack 2mi Eppendord)

A‘b g :; ; ; IIIIIIII Compound 06 1 e

8 X X X X I Compound 03 || Compound 07

< @XXXX comenracs || Gt |

0 X K X K | Compound 05 “ Compound (2 |

o o Save Load Back Next Cancel

Confirm Labware needed for the Dilution Series Preparation

Confirm the labware via check box in three sections: “Tip Racks”, “Other Labware” and “Liquids”.

The analysis in this example makes following labware necessary: One “Tip Rack” filled with 300 ul pipette tips, a “96 Deep Well Plate with 2.4 ml”,

a “Tube Rack” for 2 ml Eppendorf tubes, a “Reservoir” holding 300 ml and at least a “Cell Medium in Reservoir” with more than 12 ml. Please be
aware that this is the absolute minimum volume for the cell medium. In reality, more cell medium needs to be provided to ensure that the pipettes
can aspirate enough liquid without aspirating air bubbles.

Please use the check boxes to confirm that the equipment is available.

The “Setup for the Compound Holder (Tube Rack 2 ml Eppendorf)” is displayed in the lower part of the dialog. Insert the compounds in Eppendorf tubes
in the recommended pattern with the appropriate stock concentration.

View Preparation Plan

(53 MEA Xpress Wizard - o

Frvah, [ Advanced Mode

Labware  Preparation Plan

MEA Plate Compounds

72345678 9101112 S I L ST MEA Plate, Well F7
;.m KX XX A. X X X -

(< Compound Compound 07

o XXX T Wi 2o

E

r X X X

@

He X X X
Mix Plates

7234567 89101112
‘0000000 x x XX

BAG@ DI 2N RS

ECTTTITIE T XX

YTy IS Y

3

F % X% X X

000000 ® x X X X X

e [am]
o o Save Load Back Next Cancel

The tabbed page "Preparation Plan" contains an overview of the individual pipetting steps for the preparation of the dilution series. It shows
the layout of the “MEA Plate”, the “Compounds” holder and the necessary “Mix Plates”.

Click on wells on the MEA plate to get information about the compound and dilution series applied to each well. Select wells in the compound
holder to view the configuration of the compound. Click wells on the mix plate for details of the dilution steps.

The "Save Plan to File" button allows you to save a text file containing all planned pipetting steps for dilution series preparation.

Pressing the "Save Plates to File" button creates a *.pdf file containing images of the compounds holder and the mix plates. For the mix plates,
the images also show the planned concentrations within each well.
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Troubleshooting

If there is an error during script simulation, the error message is shown in red in the error window.

You can use the "Save" button to save all diagnostic information to a zip file. See below for a non-exhaustive list of possible error messages

and troubleshooting information:
[0 e prezs wazora

Setngs ) Campounds Wels ) Labware Frep JESTESEES LY e

An Error occurred during Pipet Script Analysis

IE] o Save Lot B

o
X

[ Advarced Mode

Message Cause of the Error

Troubleshooting

Invalid response! Indicates a communication
failure with the robot.

Make sure that the robot is switched on and connected to the PC. Use the MEA Xpress
“Hardware Information” button to investigate the state of the robot and make sure it responds
e.g. to toggling the robot lights. If the robot responds to the commands, restart the pipet script
analysis. If the problem persists, restart the “Protocol Server” from the MEA Xpress “Hardware
Information” dialog, wait a few seconds and restart the MEA Xpress wizard. If this does not fix
the problem, power cycle the robot and restart the MEA Xpress wizard.

Error in Indicates a syntax or logic
Protocol:... error in the simulated
Python protocol.

If you have modified the automatically generated protocols via the “Advanced Mode” of the
MEA Xpress wizard, please check your modifications for errors. The error message will usually
indicate the line number where the error happened. If you have not modified the protocols
or are unsure of the cause of the error, please save the diagnostic to a file and contact MCS
support.

Comparison with Indicates that the simulated

After the script has been simulated on the robot, the MEA Xpress software checks whether the

simulation robot actions differ from the | simulated robot actions would create the same concentrations and amounts of volume in each
failed:... planned actions. well as planned. This error message occurs if there is a significant discrepancy between the two.
If you have modified the automatically generated protocols via the “Advanced Mode” of the
MEA Xpress wizard, please check your modifications for errors. Otherwise, this may indicate
a software bug. In this case, please save the diagnostic information to a file and contact MCS
support.
Unable to parse Indicates an error parsing If you have modified the automatically generated protocols via the “Advanced Mode” of the
and interpret the simulation information MEA Xpress wizard, please check your modifications for errors. Otherwise, this may indicate
simulation log from the robot. a software bug. In this case, please save the diagnostic information to a file and contact MCS

support.

Wizard Page “Calibrate Prep”

[ MEA Xpress Wizard

Setings Compounds Wells Labware Frep ) Calbrate Prep  JENCEIES Fraah

Poette Calbration

P300 Sngle Gen2 Y Left $ s
P300 Mubi Gen2 m Rght @ ~

= a pd

[ Advanced Mode

Make sure to remove the trash lid and all other labware from the robot before pipette calibration!

= -
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Pipette Calibration

Opentrons recommends calibrating the labware and pipettes each time before you start an experiment. It is possible to skip this step, but this may lead
to positioning problems of the pipettes and happens at your own risk.

Please make sure the MEA Xpress robot is ready for pipette calibration and remove the trash lid and all other labware from the robot before pipette
calibration!

Please make sure to closely follow the instructions of the calibration wizard. First, put an Opentrons 300 pl pipette tip on the pipette.

Note: Pipette tips from other manufacturers might not work properly.

P300 Single Gen2 Y Left $ ']

Start with the calibration of the single pipette “P300 Single Gen2” on the left by clicking the “Calibrate” button.

Calibrating Left Pipette Calibrating Left Pipette

Press OK f the tip probe was successful. Othenwise. replace the tip and restart the

probe. Attach tip to pipette and remove trash lid. Then press OK to start the tip probe.

7

narn | [ -

P300 Mutti Gen2 m Right E m

Then calibrate the 8-channel pipette “P300 Multi Gen2” on the right. As shown on the graphic below, the tip needs to be fixed on a definite place of
the multi channel pipette!

Calibrating Right Pipette Calibrating Right Pipette

Attach tip to the backmast channel of the pipette and remove the trash lid. Then press

Press OK to start the calibration. The pipette will move to the front OKto stat the tip probe

oo o e

Note: In case of the multi channel pipette, the tip needs to be placed on the back most channel!

d

Removing the trash lid exposes five switches that are used as reference points for pipette calibration.

After pressing “OK” on the first dialog, the pipette will move towards these switches in a fixed pattern.

It will first hit the four switches on the side of the trash compartment and then move vertically from the top towards the switch in the center.
If all switches have been hit successfully, press “OK” to finish the pipette calibration and then remove the pipette tip. If the tip probe produced

an error, for example, because one or more switches have been missed or the pipette has fallen off, press "Repeat Probe" to redo the pipette
calibration.
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(3 MEA Xpress Wizard - g X

Labware Prep ) Calbrate Prep [ Advanced Mode

10

To Rack

(0}

MEA Plate

Click the button “Confirm” after “Replace the trash lid and place the labware in the robot for calibration”. The next dialog appears.

[ MEA Xpress Waaard - o ¥
Frih [ Advanced Mode
Ppette Calbration
P300 Sewge Gen2 T et b ~
P300 Muki Gen2 m Rght $ ~
Make sure to remove the trash lid and all other labware from the robot before pipette calibration!
o0 SR = =

This dialog shows the distribution of the labware on the MEA Xpress robot: “Select labware for calibration”. Please calibrate the “Tip Racks”
and the “Other Labware”.

Tip Racks

Press the “Labware and Calibration Info” button to view the calibration data stored on the robot. You can use the "Delete Calibration Offsets"
button to reset the calibrated values of the labware. This can be helpful if the stored calibration data prevents any further calibration.

Calibration Data X

Tuberack 2ml Eppendorf
ID: opentrons_24_tuberack _eppendorf_2ml_safelock_sn

Hash:  1234567890abcdef 1234567890abcdef 1234567890abc....

X.DSme
| Delete Calibration
Z | 14mm

However, please make sure to perform a proper calibration of this labware after the calibration offsets have been deleted!
Start the calibrating process with the tip rack.
The tip racks need to be calibrated before the other labware because the calibration of the other labware needs to happen with tips on the

pipettes. In this example, a tip rack needs to be placed in slot 11. From the drop down menu, you can select whether the multi or the single
channel pipette will be used for calibration.
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Calibrating Tip Rack 300 pl in Slot 11 Calibrating Tip Rack 300 pl in Slot 11

Ensure that tips are present in column 1, then press OK to start the Tip Rack Calibration. The pipette will move Use the amow buttons to postion the pipette on column 1. The bottom of the pipette channels needs to be
to column 1 centered above the tips and flush with the top of the pipette tip
Al ®O0000000000 Back Shg SR
000000000000 w
¢ ®00000000000 @© 01mm
000000000000 Left Rght
£t ®00000000000 O 1mm
000000000000 Losn
«| ®00000000000 Foc -
000000000000 ™
Cancel

o ot | [ |

Please calibrate “Tip Rack 300 pl in Slot 11”. Use the buttons “Back”, “Front”, “Left” and “Right” to navigate the tip exactly into its position. Vary
the “Step Size” when moving closer. The bottom of the pipette tip needs to be centered above the tip and flush with the top of the pipette tip.
Click “Pick Up Tip” to finish this calibration.

Calibrating Tip Rack 300 pl in Slot 11

Press OK € the Tip pickup was successful. Otherwise, redo the pipette postioning

e |t | [5]

Press “OK” when calibration was successful and a pipette tip was picked up.

Other Labware

Reservoir from Integra

Calibrating Integra Reservoir 300 ml in Slot 6 Calibrating Integra Reservoir 300 ml in Slot 6
Make sure to remove the id from the reservoir. f necessary. then press OK to start the Labware Calibration. The Use the amow buttons to postion the pipette on the reservoir. The pipette tip needs to be centered above the
ppette wil move 1o the center of the reservor reservor and be flush weh s top.

1

B Step Size
= ® 0.1mm
A X Let Rght \‘\
O 1mm |
P Q
st O 10mm o

s |[o] o o]

Calibrate the “Integra Reservoir 300 ml in Slot 6” in the same manner as before.

Calibrating Tuberack 2ml Eppendorfin Slot 3 Calibrating Tuberack 2ml Eppendorf in Slot 3
Make sure to remove the bds from the tubes. f necessary. then press OK to start the Labware Calibration. The Use the amow buttons to postion the pipette on the tube in A1. The pipette tp needs to be centered above the:
Ppipette wil move to tube A1 tube and be flush with the top of the tube.

[@00000 - i)}
000000 D oum| |
000000 o (o U

000000 - - .

s | e [

Calibrate “Tube Rack 2 ml Eppendorf in Slot 3”.
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Calibrating 96 Deep Well Plate 2.4ml in Slot 2 Calibrating 96 Deep Well Plate 2.4ml in Slot 2

Make sure to remove the lid from the container, f necessary, then press OK to start the Labware Calibration. Use the an column 1. tered
The pipette wil move to well A1 above the wells and be flush with the top of the wells.
»[ ®00000000000 Bock || Supste|
000000000000 ‘w
000000000000 o | L] | @01m
000000000000 ‘u o
000000000000 | | | Otem
000000000000 = ’h- L
000000000000 m‘ ) | e -
000000000000

Cem [ = [T
Calibrate “96 Deep Well Plate 2.4 ml in Slot 2”.

[ Advanced Mode
Select labware for calibration
To Rack 3004 v P [posegecei v O
—-— 10
Other Labware. 9
sas L] veega esonor 300m v P Pwsgeciv| @
e MEA Plate
a3 ‘f Tuberack 2ud Egpendod v ;$ P00 Single Genz ~| | @
Il seoees wetrse 20 v @ Fmswciv @
i
° o s e s

After finishing the labware calibration, you can go on, please click button “Next”.
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Wizard Page “Run Prep”

[E3 MEA Xpress Wizard - o X

Settrgs Compounds Viels Labware Prep ) Calbrate Prep ) Fum Prep Frvsh [ Advanced Mode

Preparing Dilution Series

T

E‘ (] Save Load Back Next Cancel

Please click the “Start” button. Preparing a dilution series takes a little bit time.

The first step of “Preparing Dilution Series” is the transfer of cell medium to the mix plate(s) with the multi channel pipette. The robot may aspirate
a bit more cell medium than needed before dispensing it to the mix plate and blow out the rest to the trash. This increases the precision of the
volume delivery. Depending on the configuration of the compounds and dilution series, the single channel pipette may also transfer cell medium
to some wells in the mix plate.

After that, the single channel pipette starts with the transfer of the compounds from the tubes in the compound holder to the mix plate(s).

Depending on the configured compounds either the single channel or the multi channel pipettes will then perform a serial dilution of the compounds
to achieve the desired dilution series.

The lowest concentration will be placed in the first column of the mix plate, next concentration in the second row, and so on. If the step size
in the dilution series is too large to perform the dilution in a single step, the pipettes will add intermediate steps. When performing the dilution,

substances in the mix plate will be mixed three times in each step.

If a lot of substances have to be worked on, a second mix plate may be necessary.

(3 MEA Xpress Wizard - o X

Setings Campounds Wets Labware Frep  Calbwate Prep Run Prep Fiah [ Advanced Mode

Preparing Dilution Series

T

o o Save Load Back Next Cancel
Click the “Pause” button to stop the robot after the end of the actual movement, click the “Play” button to proceed the movement.
Just as well you can open the front door of the robot to stop the movement. Press “Play” after closing the door to go on.

Click the “Stop” button in the software or the “Stop” button in the front of the robot to cancel the movement of the robot in case of emergency.
Additionally, the robot will move the “Home” position.

Note: When cancelling the pipetting procedure of the robot, substances available in the pipette tips may contaminate the pipettes. Please use
the “Stop” command in case of emergency only!
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Wizard Page “Labware App”

In this step, the software generates a Python script that controls the application of the compounds to the MEA plate during the experiment.
This script is simulated by the robot to make sure that it is valid and can be executed.

After the script simulation has finished, which can take several seconds, the robot sends back information about the necessary labware.

(53 MEA Xpress Wizard - o x

Confirm Labware needed for the Multiwell-MEA measurement
Tip Racks Other Labware

Tip Rack 300

96 Deep Wel Plate
2.4mi (Prep St 2)

Resuting MEA plate layout

12345678 9101112
+OBODOOO « < x % P

==

l Compound 03 “ Compound 07 I

F@ >

‘OO OOO®® < X X X X

o o Save Load Back Next Cancel

Confirm Labware needed for the Multiwell-MEA Measurement

Confirm the labware via check box in the sections “Tip Racks” and “Other Labware”. The analysis in this example makes the following labware
necessary: One “Tip Rack 300 pl”, a “96 Deep Well Plate” which is located in slot 2 during dilution series preparation, and a "Multiwell-MEA 96
Well Plate".

Please use the check boxes to confirm that the equipment is available.

The “Resulting MEA plate layout” is displayed in the lower part of the dialog as a reminder.

Wizard Page "Calibrate App"

This wizard page controls the calibration procedures for the pipettes and labware necessary for the application to the Multiwell-MEA plate.
It behaves almost identical to the "Calibrate Prep" page.

(3 MEA Xpress Wizard - o X

Labware Frep ) Calbrate Prep ) Run Prep ware [ Advanced Mode

10

To Rack

(0}

MEA Plate

Press “Confirm” after replacing the trash lid and placing the labware.
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= o X
Fewhy [ Advanced Mode
Select labware for calibration
Tio Rack 3004 $ PIOMtGen2| v @
Other Labware 9
Multswel- MEA 96 Wel Piste $ PIOMAGen2( v @
3)sDa=uwaP\nz-m(vmm @ PHOMAGen2| v| @
6
1 3
o o Save Load Back Next Cancel

“Select Labware for Calibration” as shown in the step before “Labware App”.

Special cases on the Wizard Page "Calibrate App"
Tip Racks for 24 Well MEA plates
If the 8-channel pipettes is used for 24 well MEA plates, it is very important that the tip racks has to be prepared in a specific way: Only every

second channel on the pipette can have a tip, otherwise the pipette would collide with the MEA plate. This is referred to in the software as
"24-well ready" tip racks.

A [ Advarced Mode

Replace the trash lid and place the labware in the robet before calibration

Tio Faacks

san =] roramuainanon v |[@) [Fismonv| ©

(- i
I |

Oorer Lo 9

502 _ 36 Doen el Fiate 2 i o $ B30 Snge e | O
3 ' Titmach i Eppanciad < P [Pisngetn | ©

56 l:l 1 Wel Fasarics 30l - $ FI0SageGe | @

MEA Plate

Use of the Tip Rack with 24 Well MEA Plate

Confirm Tiprack is 24 Well-Ready X

Please confirm that only every 2nd row of the tip rack contains
A tips starting from row A

oK Abbrechen

Please take care when calibrating a tip rack for use with a 24 well MEA plate. The upcoming dialog “Confirm Tip Rack is 24 Well-Ready” points
out to the different configuration of the tip rack. Fill the tip rack with tips in each second row, starting at slot A1, as shown on the photo below.
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Calibrating the 24 or 96 Well MEA Plate

When calibrating the MEA plates, they need to be inserted into the headstage before calibration. If necessary, please use the “Insert/Eject” button in
the wizard to insert the MEA plate.

Wen  Lewweie  Clbmers e O] Abvrcsd e

Calibrating Muttwell-MEA 24 Well Plate in Slot 5

[——
o Shakibs conerd oo we 87

Please also make sure to remove the lid from the MEA plate before calibration. Because the position of the pipette tip inside the MEA well

is critical to avoid mechanical stress for the cells during pipetting (pipette tip is too deep in the well) and aspirating air because the tip is above
the fluid level (pipette tip too high), please ensure that the pipette tip is perfectly level with the top of the well. As seen in the image above,
for 24 well MEA plates it is necessary to align the second tip on the pipette with the center of well B1. This makes sure that the other 3 pipette
tips are close enough to the center of their respective wells.
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Wizard Page “Finish”

(5 MEA Xpress Wizard

Caltvate App [ Advanced Mode

Labware Aop

Calbte Prep ) Run Prep

Labware Prep

MEA Xpress Ready for Experiment

Defaut Settngs Running the MEA Xpress Expesiment

The cument corfiguration can be stored as a
defauk configuration. The defauk configuration is
loaded when saring the MEA Yoress Whard Retur to Multiwell-Screen and review the Experiment Seftings.

Inchode Well Asigrmerts | | —
Save as Defaukt
then Go!
E ) Sove Load Back Mt Seveen o

"The "Finish" page behaves almost identical to the "Finish" page when creating dilution series only.

However, after pressing "Return to Multiwell-Screen" button, the wizard closes and the information about the prepared dilution series is transferred
to Multiwell-Screen, which is now ready to start the measurement. Please review the other settings such as the timing of the experiment before

actually starting the experiment.

It is also recommended to run the "Explore" phase at least for 10 seconds to get an overview of the data. After that, please press the "Go!" button

to start the experiment.

Wizard Page ,,Finish” in standalone Mode

(53 MEA Xpress Wizard

Vieks Caltxate Prep ) Run Prep ] Advanced Mode

Labware Prep

loaded when starting the MEA Xoress Wizard

[ include Compound Defintions

Save as Defaut

oo Sl - [ ] -

Click button “Save as Default” in “Default Settings” to store the current configuration as default. It will be reloaded each time you start the

MEA Xpress wizard.

When using the liquid handler as standalone device, the “MEA Xpress Wizard” will now be closed. If you have selected the "MEA Application"
procedure, please see section “MEA Xpress Wizard for Multiwell-MEA Experiments” for more information on the steps the wizards takes to
prepare the application of the substances to the MEA.
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Advanced Mode

4 Advanced Mode

Global Seftings  Procedure  Script Settings
Dosng Protocal. | Non-Cumdative v

Toget Voume n Wel: 200 (8] o
TanderVoume: 20 2] W
Defauk Senes: [100pM. 1nM. 10nM, 100nM. 1 M. 10 uM. 100 uM |
10 [i3

Moang Plate: uo-pmnmzm miCYEs
usascsunshc. 96 wellpiste 2 4mi_ deep

Compound Holder: ' 2mi E¢ | |

bl e Q|+

Reservor: | integra Reservoir 300 V‘ Q 4

integra_1_reser

fort. 2m{_safelock_snapcay

Ppette Tp Height 96 Well: 6.5 mm Popette Flow Rate n MEAWel. 60 154 %

Poetie To Heght 24 Vel 70
Peete Tp Haght
Compound Holder: '

cofco

Muti Channel Pipette
for 24 Wel MEA:
o .‘ Save Load Back

Advanced users may work in the “Advanced Mode” by activating the check box in the header. The “MEA Xpress Wizard” holds one more tabbed

page: “Script”.

In “Advanced Mode” you have access to the Python scripts available for the different software parts. This allows much more possibilities for editing

than in “Simple Mode”.

Note: Be aware to modify the Python scripts on your own risk!

Wizard Page “Settings” in advanced Mode

The “Settings” page shows a list of the single modules of the command scripts as Python code. Each module can be edited, loaded, saved, replaced,
or compared to default modules. Doing so requires experience with the system and Python programming skills.

Be careful, changes may provoke bugs!

For example: Indentations are important! Or blue keywords written in uppercase letters are keywords which are replaced internal with corresponding

values during script file generation.

4 Advanced Mode

O -

From opentrons import protocol api
from math import floor, ceil

'=‘ Setup Au’?“mm (Single) [-] metadata = {

35 weh e T-chanres e
‘ ‘protocollisne: : “eries Preparation’,

‘author': ‘Multiwell-Screen’,
‘description’: 'Generated protocol to prepare a dilution series for use with the Multiwell-MEA’,

200t 3405 we the bcrance
o 321t sat spane L “apilevel's '2.7°

"=, i::aw-m (Multi)

'=‘ Compounds & Wells
Oslioa campands tnd Sutr Wil seiions run(protocol: protocol_api.ProtocolContext):
# Define Labware
wix_plate = {}
tho_racks = ]
for slot in MIX_PLATE SLOTS:
wix plate[slot] = protocol.load_labware(HIX PLATE NAvk, slot)
for slot in TIP_RACK_SLOTS:
tip_racks = [protocol.load_labware(TIP_RACK_NAE, slot)]
compounds = protocol.load_labware(COMPOUND_HOLDER_NAME, -COMPOUND_HOLDER_SLOT)

|
(1 S e

M sasie

'=. Dmnn Series (s.ng»)

rarrescene

‘ trash_lw = protocol.load llbulre( openmm 1_trash_1100ml_fixed', '12°)
trash = trash_lw.wells()[-1].top

[ e s Y reservoir = protocol.load lw-re(nxszavom NAHE, RESERVOIR_SLOT).wells()(e]

‘P pr/l (Sngh) # Define Pipettes

| 0 MEA (S fpette_multi = protocol.losd_instrument(SIPETTE FULTI_MOOEL, PIPETTE MULTLMONT, tp racksstlp_rack: ,

[fe? 2F e e poaes 4= plpetiumits = protocol. load.{astryment(PIRCTIE. A EE OGRS PIRETTR PR MO L racksrtip.pachy

| vile >

o o Save ] Back Next Cancel
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Wizard Page “Script” in advanced Mode

The “Script” page allows access to the command scripts for the dilution series preparation and for the distribution of the substances during
the experiment. Each module can be edited, loaded, saved, replaced or compared to default modules. Doing so assumes experience on the
system and Python skills.

Be careful, changes may provoke bugs!

Three tabs are available in the “Script” page: “Preparation Script”, “Application Script” and “Preparation Overview”.

See an overview about each single step of pipetting while mixing the dilution series and the organization of the mixing plates.

[ MEA Xpress wizard - o X
 Labwave Preg Calbrte Prep  Ran Prep Frssh, [ Advanced Mode

Preparation Scipt Appication Script  Preparation Plan
-

from opentrons import protocol_api ~
from math import floor, ceil

metadata = {

: ‘Series Preparation’,
Multiwell-Screen’,
‘Generated protocol to prepare s dilution series for use with the Multiwell-MEA',

def run(protocol: protocol_api.ProtocolContext):

# Define Lobware

P
_racks = []
for slot in ['2']:

mix_plate[slot] = protocol.losd_labware( usascientific_96_wellplate_2.4u]_deep’, slot)
for slot in ['11°]):

tip_racks += [protocol.load_labware( "oy
compounds = protocol.load_labware(opentro
trash_lw = protocol. load_labware( ' opentron:
trash = trash_lw.wells()[-1].top()
reservoir = protocol.load_labware('integra_1_reservoir_306000ul’, '6').wells()[e]

slot)
_safelock_snapcap’, ‘3')

ons_96_tiprack_3eeul’
_tuberack_eppendor
rash_1106m]_fixed'

# Define Pipettes
pipette_sulti = protocol.load_instrument('p3e0_sulti_gen2’, ‘right', tip_racksstip_racks)
pipette_single = protocol.load_instrument('p3e6_single gen2’, 'left’, tip_racks=tip_racks) v

o0 - - - =] =
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INSTALLATION GUIDES
Unbox MEA Xpress System
Remove the MEA Xpress Robot from Package

1)  Remove the lid of the box and the top layer of foam.
2)  Remove the acrylic top window located under this foam and put it aside for now.
3)  Remove the next layer of foam and packaging and lift the robot out from the box by grabbing its frame.

Note: Add least two people are needed for this step!

Please see also videos from Opentrons for more information.
https://support.opentrons.com/en/articles/2687501-get-started-unbox-the-ot-2

Remove Transport Locks

The movable parts of the robot are secured with 3 transport locks. These need to be removed before progressing further. Please collect
the transport locks and screws and keep them with the robot.

They are needed in case the robot needs to be shipped, for example for maintenance.

See also videos from Opentrons for more information.
https://support.opentrons.com/en/articles/2687521-get-started-unlock-the-ot-2

Tools needed:
- 3 mm hex screwdriver (provided in the Accessories box)

1)  Use the screwdriver to remove the 4 screws behind the pipette carriage.

2)  Move the pipette carriage to the side to remove the last screw of the transport lock at the top.
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INSTALLATION GUIDES

3)  Remove the remaining screws for the transport lock at the bottom.

4)  The third and final transport lock is located at the top of the robot as well, on the other side across from the other locks. Remove this small

L-shaped lock as well.

Install Top Window
After removing the transport locks, the top acrylic window has to be installed.

See also videos from Opentrons for more information:
https://support.opentrons.com/en/articles/4234955-get-started-install-the-top-window-and-the-window-covers

Tools needed:
- Top acrylic window (removed from the robot box)

- 4 screws (from the bag labelled “Top window screws”)
- 2.5 mm hex screwdriver

1)  Slide the acrylic window onto the top of the robot.

2)  Fasten the window with the 4 screws.
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Insert Multiwell-MEA Headstage

The Multiwell-MEA headstage can now be placed inside the MEA Xpress System.

Tools needed:

1)

2)

3)

4)

- Multiwell-MEA headstage
- 2.5 mm hex screwdriver

Remove the base plate, if necessary, by removing the two screws to either side of the base plate.

Place the Multiwell-MEA headstage inside the robot and connect the cable. The buttons on the headstage need to point to the left, the cable

port to the right.

Carefully place the base plate inside the robot and try to match the four holes in the base plate to the four rods on top of the headstage.
Adjust the position of the headstage inside the robot until the base plate sits well inside the robot and the four rods fit through the holes.

Fasten the base plate to the robot with the two screws.

Calibrate Deck

Please see chapter “Calibrate Deck Z Position” for more information.

Fasten Cover Sheet

After deck calibration, place the cover sheet on the base plate to fasten the headstage to it.

Tools needed:

1)
2)

- MEA Xpress cover sheet
- 4 x5.5 mm hat nuts
- 5.5 mm hex socket screwdriver

Place the cover sheet on top of the baseplate.
Use the screwdriver to fasten the cover plate with the 4 nuts to the base plate and headstage.
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Calibrating the MEA Xpress Base Plate

The base plate calibration is performed with the Opentrons software. Please make sure that the software V. 3.21.2 is installed, all transport locks
are removed and at least 1 pipette is installed.

Tools needed:
- Opentrons 300 pl pipette tip
- PC/Laptop with Opentrons software V. 3.21.2

1)  Make sure that the MEA Xpress cover plate is removed. See above (Removing the MEA Xpress base plate, steps 1 and 2) for how to remove
the cover plate.

2)  Switch the robot on.

3)  Start the Opentrons software and ignore any available software updates. Neither a software update nor a firmware update for the robot
should be performed!

é

a

Opentrons

4)  Wait for the software to find the robot, then click on the robot name.

5)  Select the “Calibrate” button.

Information

e ] Robot name: Server version Firmware version:
REINSTALL
edge
PIPETTES & MODULES >

Robot Controls

= ovoust o=
Calibate deck
= (s - Catbeate the position ofthe robat's deck. Recommended for al new

6) Select "Move Pipette to the Front" to initiate deck calibration - the single channel pipette will now move to the front and lower itself.

PIPETTES & MODULES > A Before continuing, remove from deck:
= icvoust o=
All tprack
All labware
= LONG-SMOKE Oom
| VE PIPETTE TO FRONT
S MORNINGSOUND oS CANCEL K| woveriperTETO FRON
b " © &

7)  Attach a 300 pul Opentrons tip to the descended pipette. Make sure that the tip sits tightly and centered on the pipette.

8)  Before pressing “Confirm Tip Attached”, make sure that everything has been removed from the deck plate, because the pipette will now
move to a spot close to the surface above deck slot 5.

9)  Press “Confirm Tip Attached”.

LK) Opentrons

m Robots DECK CALIBRATION | STEP 1 OF 6

v JRraman » Place Tip On Left Pipette

= ANCEENT-vOICE O Place a GEB tip on the pipette before continuing
onfirm tip is attached to start calibration
T FROSTV-WAVE om

T WIDDEN-MOON

CONFIRM TIP ATTACHED

PIPETTES & MODULES >

T 1cv-DUsT -

T LONG-SMOKE 5
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Calibrate Deck Z Position

The first calibration step is to acquire the Z position of the deck. The pipette will automatically move to a point close to the deck surface.
Then, it needs to be moved with the keyboard until the pipette tip is flush with the surface.

. Robots = DECK CALIBRATION | STEP20OF6

T onzeaisoersan

Calibrate The Z-Axis

- STEP ONE STEP TWO
T ANCIENT-VOICE

Jog the robot until tip is just
= s - ov ea In slot 5 barely touching the deck

T HIDDEN-MOON

PIPETTES & MODULES

= icroust

T LONG-SMOKE

S MORNING SOUND

Jump Size

T SPARKLINGPINE

T sPRNGSReez

T sPRINGLAKE

— SAVE CALIBRATION AND CONTINUE
T WHITEDUST

©

Slot 5 is partially covered by the Multiwell-MEA headstage, so the pipette needs to be moved slightly in X and Y direction until it is above a flat part
of the baseplate. Then, move the pipette down until its tip is flush with the deck. Press “Save Calibration and Continue” to save the Z position to
the robot.

Calibrate X/Y Positions

The X-Y axes calibration works by moving the pipette tip to 3 defined positions on the robot deck.

They are in slots 1, 3 and 7 and marked on the deck with engraved crosses. The cross in deck slot 7 is only accessible if the cover plate has been
removed.

The deck calibration procedure requires you to navigate the pipette to the center of each cross with the tip just barely touching the deck.
Whenever one of these positions has been reached, press “Save Calibration and Continue”.
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ece
Robots ] DECK CALIBRATION | STEP30F6
T onr2o1s0418a02
L O, Calibrate The X-Y Axes
= STEP ONE STEP TWO
T ANCIENTVOICE om
jog the robot until tip Is Jog the robot until tip is just

= RoSTY-WAVE o ‘c:)m:enualn:o’:‘no‘ B barely touching the deck
Z HIDDEN-MOON Om
PIPETTES & MODULES >
= iovoust o»
T LONGSMOKE o
= MORNING SOUND o

Jump Size Across Deck

hange with + and Artow hey Arrow keys + SHIFT
T SPARKLING-PINE o

- n n
= saNGBREEzE om O 1mm

Q 10mm n n n u
T SPRINGLAKE -
— SAVE CALIBRATION AND CONTINUE
T WHITEDUST o

Finishing Up

After this has been done for slots 1, 3 and 7, the deck calibration is finished. Remove the pipette tip from the pipette and press “Finish and Restart
Robot” to save the calibration to the robot.

. Robots DECK CALIBRATION | STEP6OF6

= oneosoesn

Remove Tip From Pipette & Restart Robot

=
RN VORE Remove the GEB tip from the pipette.

T FROSTYWAVE

S HIDDEN-MOON

PIPETTES & MODULES

FINISH AND RESTART ROBOT

= IoY-DUST

T LONG-SMOKE

MORNING-SOUND

The robot restart may take 1-2 minutes and the software will lose the connection to it. Only if the robot has not reappeared in the list of available
robots after more than 5 minutes, you may consider power cycling the robot!
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APPENDIX

Technical Specifications of the MEA Xpress Robot

Operating temperature 20°Cto 24 °C

Relative humidity 40- 60 %

Dimensions (W x D x H) 63 cm x 57 cm x 66 cm
Weight 40 kg

1-1000 pl (1 channel)

Volume 1-300 ul (8 channel)

Number of pipette mounts 2 (for any combination of 1- and 8-channel pipettes)
Labware 7 slots available

Speed Fills a 96-well plate in min. 30 seconds,

depends on pipette and protocol

Accuracy (systematic error) 1-Channel (20—300 ul):<5%/<2.5%
Precision (random error) for default pipettes 8-Channel (20—300 ul):<10% /<4 %
Protocols Predefined or customizable

One year warranty against manufacturer defects. Stress tested to last
Warranty a minimum of 3 years of full time use.

MAINTENANCE
Cleaning of the System

Always unplug the MEA Xpress robot and Multiwell-MEA-System prior to cleaning. To clean the exterior surfaces, use a lint-free cloth to
remove loose dust. For more efficient cleaning, use a soft cloth dampened (not soaked) with an aqueous solution of 75 % isopropyl alcohol,
or a mild detergent.

For cleaning the well plates, please read the respective datasheets.
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CONTACT INFORMATION

CONTACT INFORMATION

Local retailer

Please see the list of official MCS distributors on the MCS web site.

Mailing list

If you have subscribed to the Newsletter, you will be automatically informed about new software releases, upcoming events, and other news

on the product line. You can subscribe to the list on the contact form of the MCS web site.

multichannelsystems.com
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