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Safety Information

The safety information section provides information on the safe use of the instrument. It
includes the use of user-attention statements in this guide, a key to understanding the safety
labels on the instrument, precautions to follow before operating the instrument, and
precautions to follow while operating the instrument.

Read and observe all warnings, cautions, and instructions. Remember, the most important
key to safety is to operate the instrument with care.

A WARNING! If the instrument is used in a manner not specified by Molecular
Devices, the protection provided by the equipment might be impaired.

Warnings, Cautions, Notes, and Tips

5015321 E

All warning symbols in the user guide are framed within a yellow triangle. An exclamation
mark is used for most warnings. Other symbols can warn of other types of hazards such as
biohazard, electrical, or laser safety warnings as are described in the text of the warning.

When warnings and cautions are displayed in this guide, be careful to follow the specific
safety information related to them.

The following user-attention statements can be displayed in the text of Molecular Devices
user documentation. Each statement implies a particular amount of observation or
recommended procedure as described:

A WARNING! A warning indicates a situation or operation that could cause
personal injury if precautions are not followed. Some warnings can have a different
symbol on the left, such as electric shock, biohazard, and laser light warnings. The
definition of the symbol is included in the text of the warning.

A CAUTION! A caution indicates a situation or operation that could cause damage to the
instrument or loss of data if correct procedures are not followed.

% Note: A note calls attention to significant information.

Tip: A tip provides useful information or a shortcut, but is not essential to the
completion of a procedure.
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Symbols on Instrument Labels

Each safety label found on the instrument contains an alert symbol that indicates the type of
potential safety hazard related to the label. The following table lists the alert symbols that can
be found on Molecular Devices instruments.

Table S-1: Instrument Label Alert Symbols

Symbol Indication

This symbol indicates that the product documentation must be consulted.

This symbol indicates a potential laser hazard. See Laser Safety on page 10.

This symbol indicates a potential lifting hazard. For information about the
weight of the instrument,

This symbol indicates a potential pinch hazard.

> B P>

This symbol on the power switch indicates power on.

This symbol on the power switch indicates power off.

O
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Safety Information

Table S-1: Instrument Label Alert Symbols (continued)

Symbol Indication
-== This symbol on the productis required in accordance with the Waste
Electrical and Electronic Equipment (WEEE) Directive of the European Union.
It indicates that you must not discard this electrical or electronic product or its
s

components in domestic household waste or in the municipal waste
collection system.

For products under the requirement of the WEEE directive, contact your
dealer or local Molecular Devices office for the procedures to facilitate the
proper collection, treatment, recovery, recycling, and safe disposal of the
device.

Before Operating the Instrument

Make sure that everyone involved with the operation of the instrument has:
e Received instruction in general safety practices for laboratories.
e Received instruction in specific safety practices for the instrument.

e Read and understood all Safety Data Sheets (SDS) for all materials being used.

Protective Housing and Safety Interlocks

The protective outer housing and instrument panel interlocks are designed to protect you
from exposure to laser light, hot surfaces, or moving parts.

The automated top door is interlocked. Do not operate this instrument with the top door
open. Do not disable an interlock. When the automated top door is open, the laser light
source is disabled to prevent hazards associated with laser emission.

A WARNING! Do not defeat any interlocks, open the protective housing, or try to
gain access to the interior of the instrument through any other openings, unless
specifically instructed by one of the user procedures in this guide. Read each
procedure carefully and follow all safety precautions. Incorrectly opening the outer
protective housing can damage the instrument components and result in
hazardous exposure to laser light, hot surfaces, or moving parts.

5015321 E 9
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Laser Safety
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Safety Interlock Failure

If the focusing laser stays on when the automated top door is open, it is unsafe to continue
using the instrument due to a safety interlock failure. Contact Molecular Devices Support
immediately. See Obtaining Support on page 309.

Non-Interlocked Doors and Panels

The side access doors are not interlocked. These doors do not provide access to exposure by
the laser light source. Some moving parts exist inside these doors. See Moving Parts Safety
on page 14.

The instrument has several panels that are intended for use by field service personnel only,
and are notinterlocked. All service panels are secured to the protective housing with screws
and require a special tool to remove.

A WARNING! If you are instructed to remove non-interlocked panels, make sure
that the instrument is powered OFF and the power cable is unplugged. Never
operate this instrument with any covers or panels removed. Do not attempt to
access the service-only areas inside the instrument when the power cable is
connected.

& WARNING! LASER LIGHT. This symbol indicates that a potential hazard to
personal safety exists from a laser source. When this symbol appears in this guide,
follow the specific safety information related to the symbol.

The ImageXpress Micro System is rated a Class 1 Laser Product because it houses a laser
module, and the laser light cannot be accessed under normal use. The autofocus system uses
a Class 3b high-power laser that the operator cannot and must not attempt to access.

Table S-2: Embedded Laser Module Specifications

Item Description

Wavelength 690 nm
Maximum output power 20 mW, continuous wave
Laser class Class 3b
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Safety Information

The ImageXpress Micro System is equipped with a redundant laser safety system. When
samples are being loaded or unloaded, hardware interlocks prevent the laser module from
turning on until the automated door is closed.

The operator or the service engineer is not exposed to radiation from the laser module
during operation, maintenance, or service. If the top panel is removed for service, the laser
beam remains safely contained within the optical system until it passes through the
microscope objective, which diverges the beam and renders incident power levels below
Class 1 (1 mW/cmz).

& WARNING! LASER LIGHT. Do not attempt to repair or adjust the laser.

Removal of the top panel, safety interlocks, and microscope objective, and then
looking into the laser beam can cause severe eye injury and blindness.

& WARNING! LASER LIGHT. Operate the instrument only when all the doors and
panels of the instrument are in place and closed.

Light Source Safety

The ImageXpress Micro System is equipped with an external light source connected to the
instrument with a light guide.

e The light source for the standard model of the ImageXpress Micro System has a fuse-
protected, 300 W Xenon lamp. Xenon lamps have a limited lifetime of approximately
500 hours and need to be replaced upon failure. The Xenon lamp and the fuse are user-
replaceable parts. See Light Source Maintenance on page 258.

e The light source for the ImageXpress Micro XL System, the
ImageXpress Micro XLS System, and the ImageXpress Micro 4 System is a solid-state
source that has a rated lifetime of more than 10,000 hours. There are no user-
replaceable parts in this light source.

/A WARNING! BURN HAZARD. If a Xenon lamp requires replacement, let the

lamp cool for at least 30 minutes. The lamp generates an extreme amount of heat
and attempting to remove the lamp immediately after use can cause injury.

5015321 E 11
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Liquid Light Guide

The ImageXpress Micro

System, ImageXpress Micro XL System, ImageXpress Micro XLS System, and

ImageXpress Micro 4 System use a liquid light guide between the external light source and
the instrument. The light source generates a very bright light. The Standard model of the
instrument uses a high-powered Xenon lamp that emits infrared and ultraviolet radiation that
can cause significant skin burns and eye damage.

A WARNING! To prevent skin burns and eye damage, do not remove the light guide
from the instrument or the light source when the lamp is powered on.

Electrical Safety

12

To prevent electrically related injuries and property damage, inspect all electrical equipment
before use and immediately report all electrical deficiencies. Contact Molecular Devices
technical support to service of equipment that requires the removal of covers or panels.

Molecular Devices recommends that you power off the instrument when it is not in use.

A WARNING! The ImageXpress System is an Equipment Class 1 product that relies
on protective earth grounding for safe operation. Any interruption of the
protective earth ground conductor, inside or outside the instrument, or
disconnection of the protective earth ground terminal can result in personal injury.

A WARNING! Do not position the equipment so that it is difficult to operate the
power switch on the front of the ImageXpress Systems Power and Options
Controller.

There are no high-voltage electronics found inside the ImageXpress Micro System. However,
high-ignition voltages do exist inside the external Xenon lamp light source housing.

A WARNING! HIGH VOLTAGE. Do not operate the external light source with the

external light source housing open. Do not open the external light source housing
with the light source powered on.

5015321 E
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Safety Information

Power Supply

For the ImageXpress Micro System, ImageXpress Micro XL System, and

ImageXpress Micro XLS System, a single power cable connects the instrument to the external
power supply. The power supply for the ImageXpress Micro System,

the ImageXpress Micro XL System, and the ImageXpress Micro XLS System has an input
voltage range of AC 100 V to 240 V, 50/60 Hz, 2 A.

A WARNING! Before attempting to access any internal service areas of the
instrument, unplug the power cable.

ImageXpress Systems Power and Options Controller

A single power cable connects the instrument to the external ImageXpress Systems Power
and Options Controller. The external power controller has an input voltage rating of

100 VAC to 240 VAC, 50/60 Hz, 12 amps maximum. The power controller contains no
user-serviceable parts.

A WARNING! Before attempting to access any internal service areas of the
instrument, unplug the power cable.

Fuses and Circuit Protection

The light source for the standard model of the ImageXpress Micro System has a fuse-
protected, 300 W Xenon lamp. If the fuse fails, disconnect the power cord from the light
source and follow the instruction on how to replace the fuse. See Maintenance on page 255.

In the ImageXpress Micro System, ImageXpress Micro XL System, and

ImageXpress Micro XLS System, the external power supply for the solid-state light source
provides over-current protection limited to 10 amp maximum. The solid-state light source
contains no user-serviceable parts.

In the ImageXpress Micro 4 System, the ImageXpress Systems Power and Options Controller
provides over-current protection for the light source limited to 15 amps maximum. The
power controller contains no user-serviceable parts.

13
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Moving Parts Safety

The instrument contains moving parts that can cause injury. Under normal conditions, the
instrument is designed to protect you from these moving parts. The interlocks and protective
housing are designed so that you cannot access the moving parts during a scan.

To preventinjury:
e Never try to exchange labware, reagents, or tools while the instrument is operating.

e Never try to physically restrict the moving components of the instrument.

A WARNING! Do not attempt to access the interior of the instrument unless
specifically instructed to do so. The moving parts inside the instrument can cause
injury. Do not operate the instrument with any covers or panels removed.

% Note: Observe all warnings and cautions listed for all external devices attached to or
in use during the operation of the instrument. See the applicable user guide for the
operating and safety procedures of that device.

Lifting Hazard

/\ WARNING! LIFTING HAZARD. The ImageXpress Micro System,
ImageXpress Micro XL System and ImageXpress Micro XLS System weighs
approximately 82 kg (180 Ibs). Do not attempt to lift or move the instrument
without assistance.

A WARNING! LIFTING HAZARD The ImageXpress Micro 4 System weighs
approximately 104 kg (230 lbs). Do not attempt to lift or move the instrument
without assistance.

A CAUTION! Moving the instrument can disrupt sensitive optical alignments. Molecular
Devices recommends that you contact Technical Support to schedule a Field Service
engineer to help with moving your instrument. Your warranty or service contract
does not cover problems caused during or as a result of shipment or relocation.
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Safety Information

Chemical and Biological Safety
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Normal operation of the instrument can involve the use of materials that are toxic,
flammable, or otherwise biologically harmful. When using such materials, observe the

following precautions:

Handle infectious samples based on good laboratory procedures and methods to
prevent the spread of disease.

Observe all cautionary information printed on the original containers of solutions before
their use.

Dispose of all waste solutions based on the waste disposal procedures of your facility.
Operate the instrument in accordance with the instructions outlined in this guide, and
take all the required precautions when using pathological, toxic, or radioactive materials.
Splashing of liquids can occur. Therefore, take applicable safety precautions, such as
using safety glasses and wearing protective clothing, when working with potentially
hazardous liquids.

Observe the applicable cautionary procedures as defined by your safety officer when
using hazardous materials.

Observe the applicable cautionary procedures as defined by your safety officer when
using flammable solvents in or near a powered-up instrument.

Observe the applicable cautionary procedures as defined by your safety officer when
using toxic, pathological, or radioactive materials.

A WARNING! Never use the instrument in an environment where potentially

damaging liquids or gases are present.

15
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Cleaning and Maintenance Safety

Observe the cleaning procedures outlined in this guide for the instrument.
Do the following before you clean equipment that has been exposed to hazardous material:
e Contact the applicable Chemical and Biological Safety personnel.

e Review the Chemical and Biological Safety information contained in this guide. See
Chemical and Biological Safety on page 15 for details.

Perform only the maintenance tasks described in this guide. Any other maintenance tasks
are to be performed by qualified Molecular Devices personnel only. See Obtaining Support
on page 309.

WARNING! BIOHAZARD. It is your responsibility to decontaminate
components of the instrument before you return parts to Molecular Devices for
repair. Molecular Devices does not accept items that have not been
decontaminated where it is applicable to do so. If parts are returned, they must be
enclosed in a sealed plastic bag stating that the contents are safe to handle and
are not contaminated.

For approved cleaning and maintenance procedures, see Maintenance on page 255.
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Chapter 1: Introduction to the ImageXpress Micro

System
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The ImageXpress® Micro Widefield High Content Imaging System from Molecular Devices is
an integrated cellular imaging and analysis system that is designed for rapid, automated
screening of fluorescently labeled biological samples in microplates. With the addition of
modular options, the system provides environmental control for live cell imaging, moves
fluids to and from cells for compound addition and cell washing, and uses transmitted light
capability for label-free imaging.

The core hardware component of the imaging system is a custom-designed, fully automated,
epi-illumination fluorescence microscope. The rapid autofocus and precision sample
movement features of the microscope allow large numbers of high-resolution images to be
acquired in the shortest possible time. All key optical and mechanical elements are
motorized, with asynchronous command execution, allowing complete real-time control of
the instrument configuration through the MetaXpress High-Content Image Acquisition and
Analysis Software.

When used in combination with the powerful image analysis capabilities of the MetaXpress
Software, the instrument becomes an extremely flexible and programmable device, ideally
suited for user-defined, high-speed automated assays.

Key components of the instrument include the following:

e External Xenon light source connected by a liquid light guide in the standard
ImageXpress Micro System

e External white light source connected by a liquid light guide in the
ImageXpress Micro XL System, ImageXpress Micro XLS System, and ImageXpress Micro 4
System

e User-specified camera
® A cooled CCD camera in the standard ImageXpress Micro System

e A scientific CMOS camera in the ImageXpress Micro XL System,
ImageXpress Micro XLS System, and ImageXpress Micro 4 System

e Laser autofocus system with precision motorized Z (focus) stage

® |mage-based autofocus

e Precision motorized X-Y (sample) stage

e User-changeable, high-quality, Nikon objectives in a four-position linear selector
e User-changeable filter cubes in a five-position slider

e Selectable binning modes to decrease exposure time and increase throughput

17
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Motorized selection of stage position, filter cubes and objectives with asynchronous
operation

High-transmission fluorescence imaging optics with world-class chromatic aberration
correction, resolution, and image flatness

Operation and configuration control by the integrated MetaXpress Software

Optional expansion solutions available for environmental control, phase contrast
transmitted light, and fluidics

Optional plate-handling robot with an automated barcode reader

ImageXpress Micro System Instrument Features

18

Camera I/O

Liquid light
guide

ImageXpress Micro
System
(main unit)

Light
source

Computer Monitor

Data USB 2.0

RS-232 to USB 2.0 (XL, XLS, and 4 only)

Figure 1-1: All ImageXpress Micro Systems Widefield Components Without Options

lllumination System: Excitation

Light Source

e The light source for the standard model of the ImageXpress Micro System has a fuse-

protected, 300 W Xenon lamp. Xenon lamps have a limited lifetime of approximately
500 hours and need to be replaced upon failure. The Xenon lamp assembly and the fuse
are user-replaceable parts.

e The light source for the ImageXpress Micro XL System, the

ImageXpress Micro XLS System, and the ImageXpress Micro 4 System is a solid-state
source that has a rated lifetime of more than 10,000 hours. There are no user-
replaceable parts in this light source.

5015321 E
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Chapter 1: Introduction to the ImageXpress Micro System

Cold Mirror

In the Standard model of the ImageXpress Micro System, the Xenon lamp light source
incorporates a cold mirror that prevents light with wavelengths longer than 675 nm from
reaching the sample. Limiting the wavelengths of the light source minimizes sample heating
and stress on optical components.

% Note: In the XL, XLS and 4 models of the ImageXpress Micro System, the solid-state
light source is limited to between 380 nm and 680 nm.

lllumination Optics

The output end of the liquid light guide is imaged onto the sample by a set of internal optics
and the objective, providing bright and uniform illumination of the specimen over a wide
field of view. This constitutes an Abbé illumination system (also called critical illumination).

Shutter (standard model only)

In the standard model of the ImageXpress Micro System, a solenoid-activated mechanical
shutter controls the exposure of the sample to excitation light from the Xenon lamp. This
helps to minimize sample degradation and photobleaching. The shutter has an expected
lifetime of 1 million cycles.

Filter Cube Changer

The 5-position filter cube changer takes standard Nikon TE2000 filter cubes. The system uses
Semrock filters.

Objective (Z) Stage

Motorized Z Stage

The Z stage position is monitored using a linear encoder that features better than 100 nm
resolution.

Objectives

The standard objectives are Nikon CFI60 series. The selected objective lens focuses
excitation light onto the sample, and collects fluorescence light emitted by the sample. See
Compatible Objectives, see page 319.

Motorized Objective Changer

The instrument includes a 4-position objective changer. Only the selected objective moves
up and down when the position is changed.

19
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Sample (X-Y) Stage

Sample

The plate holder is designed for scanning multi-well microplates in standard ANSI (SBS)
formats with plastic or glass bottoms. It can accommodate other plate formats that have
standard microplate footprint dimensions. For example, glass slides can be imaged using a
slide adapter included in the accessory kit. Optimal image quality depends on plate flatness,
well bottom thickness, and optical clarity.

Plate Holder and Plate Clamp

A spring-loaded mechanical clamp holds the sample plate securely in the plate holder. The
clamp automatically opens when the X-Y stage moves to the load/eject position, and
automatically closes when the X-Y stage moves the plate into position for imaging.

Motorized X-Y Stage

The X-Y stage position is monitored using a linear encoder that features better than 100 nm
resolution.

Autofocus Laser

A red (690 nm) diode laser projects a laser spot onto the sample. Reflections of this spot
from the bottom of the microplate and the plate-sample interface are imaged by a
dedicated, fast-focus sensor, and are used as a reference for focusing using the autofocus
feature of the MetaXpress Software.

Imaging System: Emission

Tube Lens

The tube lens collects collimated light from the objective and focuses it onto the detector
plane of the camera. The emission wavelength range is 400 nm to 750 nm.

Camera

The Standard model of the ImageXpress Micro System uses a cooled CCD camera. This
camera has a 1392 x 1040 pixel resolution (6.45 x 6.45 um pixel size), and has a peak
quantum efficiency greater than 60% at 550 nm.
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The ImageXpress Micro XL System, ImageXpress Micro XLS System, and

the ImageXpress Micro 4 System use a scientific CMOS camera. This camera has a
2560 x 2160 image sensor format (6.5 x 6.5 um pixel size), and has a peak quantum
efficiency of 60% at 550 nm. The center 2160 x 2160 pixels are extracted during plate
acquisition to ensure adequate illumination uniformity.

Electronics

Without optional equipment, the ImageXpress Micro System includes the following
additional components:

e External ImageXpress Systems Power and Options Controller and cables

e USB 2.0 port and cable to computer for device control

e Camera cabling to camera board in computer

e External solid state light source, fiber, and cables

Software Features

Use the MetaXpress Software with the ImageXpress Micro System to select a standard
acquisition and analysis protocol or to develop a custom protocol to fit your specific
acquisition and analysis needs. The MetaXpress Software workflow is divided into two major
parts: acquisition and analysis.

e The acquisition workflow involves configuring settings, acquiring images, and storing
plate data in a database. See Preparing For Acquisition on page 59 and Configuring Plate
Acquisition Options on page 69.

e The analysis workflow consists of processing, enhancing, and analyzing acquired plate
data. See the MetaXpress High-Content Image Acquisition and Analysis Software Analysis
Guide included on the MetaXpress Software Suite installation USB flash drive, or the
application help available when using the MetaXpress Software.

Simplified Menu Structure

New ImageXpress Micro Systems ship with the simplified menu installed, otherwise as an
option, the simplified menu structure can be installed to reduce the number of top-level
menus in the MetaXpress Software. All the features of the software are available in this
reorganized menu structure.

The procedures in this guide describe both the default menu structure and the simplified
menu structure.

21
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You can use the Menu Map in the Help menu to help you find the locations of features in the

simplified menu structure. The Menu Map is available only after the simplified menu

installation.

1. Click Help > Menu Map.

2. Inthe Menu Map dialog, select to view the Default to customized menu map.

3. Click the menu path where the software feature you want is found in the default menu
structure.
The simplified menu path appears to the right of the desired feature in the menu.

4. Click the menu path in the software window to access the desired feature.

For example, if you want to make a duplicate of an image, then use the following procedure:

1.
2.
3.

Click Help > Menu Map.
In the Menu Map dialog, select to view the Default to customized menu map.
Click Edit > Duplicate.

The simplified menu path -> Edit: Image: Duplicate Image/Plane appears to the right of
the Image option in the submenu.

In the software window, click Edit > Image > Duplicate Image/Plane.

Administrator Tasks

Most of the procedures in this guide are for general users. However, Molecular Devices
recommends that you identify one or more users as advanced users or system
administrators. The responsibilities of the system administrator vary from site to site.

Variables include the number of users on the system, the type of database used, and the

type of work done. Some common MetaXpress Software system administrator tasks include:

22

Installation overview with a Molecular Devices representative
Post-installation hardware and software testing

Database planning and implementation

Custom user and group settings creation

Maintenance scheduling and software updating
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Theory of Operation

0° Emission Filter

0

Camera

Figure 1-2: Optical Path

The ImageXpress Micro System uses the following components and functions:
e Fluorescence Imaging, see page 24
e Excitation and Emission Filters, see page 24

e Objective Lenses, see page 26
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Fluorescence Imaging

Fluorescence is a property of certain classes of molecules (fluorochromes, fluorescent
proteins, or dyes) in which photons of a specific wavelength are absorbed (excitation), and as
aresult a very short time later photons are emitted at a longer wavelength (emission). The
utility of fluorescence imaging in biological applications stems from the ability to conjugate
fluorescent molecules with biologically active probe molecules, so that application of the
combined dye/probe molecule (fluorophore) to the specimen highlights the specific
substances or regions to which the probe is targeted.

By attaching different probes to a set of dye molecules with non-overlapping excitation and
emission spectra, one can stain a specimen with multiple fluorophores, and either
simultaneously or sequentially image different structures or substances within the same
specimen. The absorption and emission peaks for each dye or fluorescent protein in a given
environment are physical characteristics of that molecule, and their specific properties
determine the initial selection of the optical components to be used, such as the emission
and excitation filters, and the dichroic mirror.

Excitation and Emission Filters

In the ImageXpress Micro System, the excitation and emission filters are located in a filter
cube.

To selectively excite one fluorophore more intensely than another, or to minimize excitation
channel crosstalk, it is necessary to provide illumination containing only photons with a
wavelength range matched to the absorbance (excitation) spectrum of the target dye. A
bandpass filter in the illumination optical path (called the excitation filter, since it filters the
excitation light) is used to restrict the illumination spectrum to a narrow range of
wavelengths.

Similarly, when imaging the illuminated sample, it is desirable to collect only the emission
photons from the target fluorophore, rejecting as much as possible any reflected or
scattered excitation light, any light from other dyes, and autofluorescence from the sample
and substrate. This is done by placing a filter in the collection light path, called the emission
filter. Emission filters can either be of the bandpass variety, for maximum specificity, or
longpass, to maximize the amount of emission light collected.

Dichroic Mirror

In the ImageXpress Micro System, the dichroic mirror is in a filter cube, as shown in Figure 1-
2.

5015321 E



Chapter 1: Introduction to the ImageXpress Micro System

A dichroic mirror is a specially designed beam splitter that transmits light above a certain
cutoff wavelength, and reflects light at shorter wavelengths. This is the essential component
that allows the construction of an epi-illumination fluorescence imaging system in which the
illumination and imaging optical paths overlap at the objective lens. The same objective lens
is used to focus the illumination light onto the sample as well as collect the emitted
fluorescent light to form the image.

In the illumination path, the dichroic mirror reflects shorter wavelengths from the light
source up through the objective onto the specimen.

Incident light from the illumination source that is a longer wavelength than the cutoff is
transmitted to a beam dump that absorbs and diffuses the waste light to prevent it from
entering the imaging optical path.

In the imaging optical path, longer wavelength fluorescence light emitted by the excited
fluorophores in the specimen is collected by the objective lens, and transmitted through the
dichroic to the camera. Incident light from the sample that is shorter wavelength than the
cutoff (mostly reflected illumination light from the sample) is reflected by the dichroic (and
further blocked by the emission filter), and is therefore prevented from entering the imaging
system of tube lens and camera.

All of the optics in the filter cube are interference filters made by depositing a number of
thin film coatings on a glass support. They are delicate and easily damaged components. Use
care when handling these components.

Dichroic Transmission Spectrum

An ideal dichroic mirror would have an infinitely sharp cut-off. That is, it would have unity
transmittance coefficient at wavelengths longer than the cut-off, and zero transmittance (and
therefore unity reflectance in a non-absorbing dichroic mirror) at shorter wavelengths. In
practice, the characteristic transmission spectrum for a dichroic looks similar to the graph in
Figure 1-3.

1005

Transmittance
(%)

0 T T T 1
350 400 450 £00 550
Wavelength (nm)

Figure 1-3: Example of a transmission spectrum of a dichroic mirror
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In principle, the cutoff wavelength (or midpoint of the cutoff region) of the dichroic mirror
should be chosen to lie halfway between the absorption and emission peaks of the chosen
fluorochrome, as this simultaneously maximizes the amount of excitation light available at
the sample, and also the amount of collected fluorescence emission that is transmitted to the
camera. In practice, however, additional considerations such as fluorochrome efficiency can
dictate that the cutoff region is biased toward one peak or the other. This allows, for
example, greater transmission of longer wavelength image photons at the expense of less
reflection of shorter wavelength excitation light.

Objective Lenses

The ImageXpress Micro System can be configured with any of the high-quality Nikon
objectives listed in Compatible Objectives on page 319.

If the objective you want to use is not listed, please contact Molecular Devices to verify
compatibility with your ImageXpress Micro System.

% Note: Extra-long working distance (ELWD) objectives have adjustable
spherical-aberration correction collars for imaging through thick substrates such as
most microplates. For details on how to calculate and set their correct values, see
Adjusting the Spherical-Aberration Correction Collar on ELWD Objectives on page
278.

Several of the other objectives (such as, 40x Super Plan Fluor ELWD) also have correction
collars for adjustment according to the thickness of the glass cover slip or thin plate bottom
being used. Setting these collars should be done using the physical thickness of the plate
bottom or through optimization of image quality.

Objectives are classified according to optical correction, flatness of field, numerical aperture,
and working distance. Before choosing additional objectives to use with your system, it is
important to consider the types of plates and type of assay that you will be imaging. The plate
material (plastic or glass) and thickness are major considerations when choosing an objective.
Another important practical note is that generally the greater the correction of an objective,
the greater the number of lens elements it contains, with correspondingly reduced light
transmission, especially in the UV spectrum. In particular, apochromatic (Apo) objectives
tend to have poor UV transmission characteristics.

For detailed information on objectives, please see the Nikon web site (www.nikon.com).
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This section provides a quick overview of the start-to-finish workflow for using the
ImageXpress Micro System. The following topics are included in this section:

Starting the System on page 27
Acquiring Data on page 31

Analyzing Data on page 31

Maintaining the Instrument on page 31

Shutting Down the System on page 31

Starting the System

5015321 E

The following procedures explain how to safely power on the instrument and computer and
how to start and log in to the MetaXpress Software.

Powering On the Instrument on page 27

e Starting the Software on page 28

Powering On the Instrument

Powering on the system depends on which model of instrument you are using.

ImageXpress Micro 4 System

To power on the ImageXpress Micro 4 System:

Before starting the software, make sure the instrument is properly powered on.

1.

Ensure that the power cords for the instrument and the light source are connected to
the ImageXpress Systems Power and Options Controller, and verify that the power
button is switched on for the light source box.

Turn on the Instrument button on the front of the ImageXpress Systems Power and
Options Controller. This button also turns on the connected light source box.

3. Turn on the power to the host computer and the monitor.

After the computer has started and Windows is running, log in to Windows using the
User Name and Password combination provided for you by your system administrator.

CAUTION! Do not log in to your system as Guest unless you are specifically
instructed to do so by your system administrator.

. Start the MetaXpress Software. See Starting the Software on page 28.
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ImageXpress Micro System Including XL and XLS Systems

To power on the ImageXpress Micro System including XL and XLS systems:

1.

Ensure that the power cords for the instrument and the light source power supplies are
connected to a 100 VAC to 120 VAC or a 220 VAC to 240 VAC power source.

Turn on the power switch on the light source power supply unit.

Note: Turn on the light source power supply first to minimize electrical pulse
interference with the electronic components in your system.

Wait for the light source to stabilize before acquiring images.

® In the Standard model of the ImageXpress Micro System, the Xenon lamp takes 15
to 20 minutes to stabilize.

® Inthe XL, and the XLS models of the ImageXpress Micro System, the solid-state light
source takes less than a minute to stabilize.

Turn on the power switch on the front of the ImageXpress Micro System power supply
unit.

Ensure that the camera power supply is plugged in and, if required, turned on.
Turn on the power to the host computer and the monitor.

After the computer has started and Windows is running, log in to Windows using the
User Name and Password combination provided for you by your system administrator.

CAUTION! Do not log in to your system as Guest unless you are specifically
instructed to do so by your system administrator.

Start the MetaXpress Software. See Starting the Software on page 28.

Starting the Software

This procedure assumes that your ImageXpress Micro System and your MetaXpress Software

have been properly installed and configured by your Molecular Devices representative and
your System Administrator.

% Note: If you encounter or observe actions or results that are inconsistent with your

expected results when using the ImageXpress Micro System and your MetaXpress
Software, contact your system administrator before continuing your experiment.

28
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To start the MetaXpress Software:

1. Double-click the MetaXpress icon on your desktop or click Start > All Programs >
MetaXpress > MetaXpress.

2.

In the MetaXpress Software login dialog, from the User Name drop-down list, select the
user name to use and then click OK.

Figure 2-1: MetaXpress Software login dialog

=

Note: The MetaXpress Software login dialog appears only when the software is
configured to run in multi-user mode from within the Meta Imaging Series
Administrator Software. If you do not see this screen, the software is in
single-user mode and the dialog in Figure 2-2 is displayed.
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30

3. Inthe Welcome to MetaXpress dialog, select the Data Source to connect to (if there is
more than one), type your Login Name and Password, and then click OK.

Welcame to Metalipress |

Pleare selecl whers you would ke lo connecl,

The Logn Mame and Fazsword are tiose assigred topou by
Ih= datshaze sdmrzhalo

Data Sowrce:  MDCStom -
Login Mame: sa

Pazmwoet  w@ddds

Can't fird your datz source? Click here: | Mew Data Souice...

Faigol pour ‘24" pazewond? Chok hens: ' Chariga Pazemard... .

0K ] | Cancel

Figure 2-2: Welcome to MetaXpress dialog

% Note: For versions 4.0 and newer of the MetaXpress Software, the default User
Login Name is MolDev, the default System Administrator Login Name is sa, and
the default password for both is moldev. For versions older than 4.0 of the
software, the default User Login Name and Password was mdc. If you had an
older version of the software on your instrument workstation, you might need to
log in using mdc. You can change the password by clicking Change Password.

4. In the dialog to select a security level, select one of the groups assigned in the MDCStore
database and then click OK.

The MetaXpress Software starts and initializes the various components of the
ImageXpress Micro System.

If you receive error messages when the system is initializing, try the following:
e Check that all hardware connections are plugged in and fully seated.
e Check that the plate stage is clear of blockages.
e Restart the system.

If the error message continues after the recommended troubleshooting, use AxoTrace and
contact Molecular Devices Technical Support. See Logging AxoTrace Software Messages to a
.txt File on page 312.
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Acquiring Data
The acquisition workflow involves configuring settings, acquiring images, and storing plate
data in a database.
For detailed information, see the following sections:
® Preparing For Acquisition on page 59
e Configuring Plate Acquisition Options on page 69

e Running Plate Acquisitions on page 143

Analyzing Data

The analysis workflow consists of processing and analyzing acquired plate data. See the
MetaXpress High-Content Image Acquisition and Analysis Software Analysis Guide included
on the MetaXpress Software Suite installation USB flash drive, or when using the MetaXpress
Software, view the help by selecting Help > Help Topics, or pressing F1 on your keyboard.

Maintaining the Instrument

Specific user-level maintenance can be done on the ImageXpress Micro System for changing
the lamp and fuse, changing filter cubes, changing and cleaning objectives, and cleaning the
instrument as described in Maintenance on page 255.

Perform only the maintenance tasks described in this guide. Any other maintenance tasks
are to be performed by qualified Molecular Devices personnel only. See Obtaining Support
on page 309.

Shutting Down the System

Shutting down your system depends on the instrument model.

ImageXpress Micro System, ImageXpress Micro XL System, or
ImageXpress Micro XLS System

To shut down an ImageXpress Micro System, ImageXpress Micro XL System, or
ImageXpress Micro XLS System:

1. Exit the MetaXpress Software.
The software prompts you to save any open images.
2. Turn off the power to the computer and the monitor.

3. Turn off or unplug the power to the camera power supply.
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4. Turn off the power to the light source unit.

% Note: Do not power cycle the light source too frequently. It is better to leave the
light source on for a short while when it is not being used than to turn it on and
off frequently. If the light source is unused for a longer period of time, turn it off.

5. Turn off the power switch on the front of the ImageXpress Micro System power supply

unit.

ImageXpress Micro 4 System
To shut down an ImageXpress Micro 4 System:
1. Exitthe MetaXpress Software.
The software prompts you to save any open images.

2. Turn off the Instrument button on the front of the ImageXpress Systems Power and
Options Controller. This also turns off the connected light source box.

3. Turn off the power to the computer and the monitor.
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The ImageXpress Micro System ships fully configured, and is installed at your site by a
Molecular Devices field service engineer. The base system includes the imaging unit, the host
computer, and accessory kit.

The ImageXpress Micro System host computer ships with the MetaXpress® Software already
installed. The instrument connects to the host computer during installation. There are four
main connections, excluding power cords. See Figure 3-1.

DC power

Camera I/0

Liquid light
guide

ImageXpress Micro
System
(main unit)

Light
source

Computer Monitor

Data USB 2.0

RS-232 to USB 2.0 (XL, XLS, and 4 only)

Figure 3-1: ImageXpress Micro System XL, XLS and the ImageXpress Micro 4
System Components Without Options

Power supply to the instrument

Liquid light guide from the external light source to the instrument
USB 2.0 data cable from the instrument to the host computer
RS-232 from the light source to the host computer

Cable from the instrument camera to the computer

Camera power supply cable to the instrument

5015321 E 33



ImageXpress Micro System User Guide

Table 3-1: Accessory Kit Contents

Accessory Description

Bead plate TetraSpeck™ fluorescent microspheres test plate
Hex keys 1/16",0.05"
Slide holder Single
Calibration slides Spatial (GP-2)
Red (GP-7)
Green (GP-8)
Blue (GP-9)

Yellow (GP-11)

Shading correction plates Fluorescent Green
Fluorescent Red
Fluorescent Pink

Storage box Empty accessory box for miscellaneous storage use

If you need to re-install the MetaXpress Software, or install it on a new computer, please see
the MetaXpress High-Content Image Acquisition and Analysis Software Suite Installation and
Update Guide included on the MetaXpress Software Suite installation USB flash drive, or
contact Technical Support. See Obtaining Support on page 309.

Verifying Device Settings in the Meta Imaging Series Administrator Software

This procedure ensures that the ImageXpress Micro System hardware components are
properly configured in the Meta Imaging Series Administrator Software and in the
MetaXpress Software. All hardware and software configuration settings are implemented in
the Meta Imaging Series Administrator Software.

% Note: Molecular Devices recommends running verification tests without a sample
plate loaded on the stage.

Note: The Meta Imaging Series Administrator Software and the MetaXpress Software
cannot be run simultaneously.
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To verify the hardware configuration in the Meta Imaging Series Administrator Software,
complete the following procedure:

1. Follow the procedure described in Powering On the Instrument on page 27, but do not
start the MetaXpress Software.

2. Click Start > All Programs > MetaXpress 6 > Meta Imaging Series Administrator.

3. Inthe Meta Imaging Series Administrator, from List of Groups, select MetaXpress.

- ™
EI Meta Imaging Series Administrator: Single User Configuration ﬁ
Ligt of Groups
Group Narme Hardveare Setting | File Association izl & Bl e F'l.ess
a Button to Customnize:

e Default

MtaXpress Offline Offline Assign Hardware
Drop-inz/Toolbars

Clear Settings

< T | 3 Edit Defaults

Prezsing Set File Association will et the default group and the group to
be launched when stk and .tif images are double-clicked in E=plorer
[marked by )

Enter Multi-Uzer Mode | Configure Hardware | Launch MDCStoreTDDIs|

Set Administrator Password | Create |cong | Ok |

Figure 3-2: Meta Imaging Series Administrator Software home dialog
4. Click Configure Hardware.

In the Configure Hardware dialog, click Configure Devices.
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6. Inthe User Settings dialog, from Claimed Devices, select ImageXpress Micro X and then
click Settings.

User Settings for 'Default’ hardware configuration | £ |

Aueailable Devices Claimed Devices

[ Imagekpress Micro »
- |magerpress Micm

- Imagerpress Micra

- Imagerpress Micro 2

- |mageripress Micro Objective

- |mageXpress Micra Filker Cube

- |magerpress Micra Shutter

- |magerpress Micro duto Focus Se
- |magerpress Micro Fluidics

- Lumencar Light Engine

L Lumencar Shutter

Lumencar ntenzity i
i 1] 3

m

Add Al << Remove |
Statug

0 devices available. 2 devices claimed. Remove Al

Apply | Ok | Cancel

Figure 3-3: User Settings dialog

7. In the ImageXpress Micro X Settings dialog, in the Move field, increase the step size to

10,000 pm.
ImageXpress Micro X Settings | E
Unit Corversion
Uszer Uszer Units Device Device
Units : Label : Units 1 Units Label :
1 |um j = |50 steplz)

Position Settings

Position = |0 um Go to Qrigin

Moveﬂ 10000 um

Continuous &xis Parameters

[ Reverse Coordinate System

(] 8 | Cancel |

- S

Figure 3-4: ImageXpress Micro X Settings dialog

8. Ensure that the Reverse Coordinate System check box is not selected.
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10.
11.

12.

13.
14.
15.
16.

Chapter 3: System Installation and Testing

Click the + and = buttons and confirm that the stage responds to the control.
In the Move field, change the step size back to 10 um and click OK.

In the User Settings dialog, from Claimed Devices, select ImageXpress Micro Y and then
click Settings.

In the ImageXpress Micro Y Settings dialog, in the Move field, increase the step size to
10,000 pm.
f ImageXpress Micro Y Settings @1
Unit Corversion
Uszer Uszer Units Device Device
Units : Label : Units 1 Units Label :
1 |um J = |-50 steplz)

Position Settings

Position : |-0 um Go to Qrigin
Moveﬂ 10000 um

Continuous &xis Parameters

¥ Reverse Coordinate System

Cancel |

L S

Figure 3-5: ImageXpress Micro Y Settings dialog

Ensure that the Reverse Coordinate System check box is selected.

Click the + and — buttons and confirm that the stage responds to the control.
In the Move field, change the step size back to 10 um and click OK.

In the User Settings dialog, from Claimed Devices, select ImageXpress Micro Z and then
click Settings.
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17.

18.

19.
20.
21.
22.

38

In the ImageXpress Micro Z Settings dialog, verify that the value in the Device Units field
is 50.

ImageXpress Micro Z Settings @
Unit Corversion
User User Units Device Device
Units : Label : Units 1 Units Label :
1 |um j = |50 steplz)

Position Settings

Position = |0 um Go to Qrigin
Move ﬂ 1000 um

Continuous Axiz Parameters

Plate Bottom Reference |3428 3:

Cancel |

L S

Figure 3-6: ImageXpress Micro Z Settings dialog

In the Move field, increase the step size to 1000 um.

% Note: Do not change the Plate Bottom Reference value.

Click the + and = buttons and confirm that the Z motor responds to the control.
Click Go to Origin.
In the Move field, change the step size back to 10 um and click OK.

In the User Settings dialog, from Claimed Devices, select ImageXpress Micro Objective
and then click Settings.
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23.

24.

25.

26.
27.
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In the ImageXpress Objective Settings dialog, confirm that the Objective Labels and the
values in the Num Aperture fields match each objective on your system.

The Numerical Aperture (NA) values are written on each objective.

Position 1 is the position on the right if you are facing the filter cube access door at the
front of the instrument.

IrmageXpress Micro Objective Settings @
Objective Labels Fiefraction Medium / Index Mum. Aperture ‘Working Distance
Obiective #1 [N, it - o2 15.5 mm
Obiective #2 [105 Flur [ i B [o5 2 mm
Obiective #3 [204 Flan 4po [ir B 075 i mm
Objective #4 [40% Plan Apo [ B 0.9 05 mm
Objective Parameters
Patarn Group #1 l Param Group #2 ]
Positon 12 Ofiset [36 =]
Pasiion 2Z Ofset [0 =]
Positon 32 Ofiset 107 =]
Position 4Z Ofizet [177 =]
Mormalize Offsets
ok | Cancel

Figure 3-7: ImageXpress Micro Objective Settings dialog

In the Objective Parameters section on the bottom half of the dialog, click the Param
Group #1 tab.

This tab contains the Z offset positions in microns (um) for the objectives.

Confirm that the values are valid numbers and at least one is set to zero.

% Note: If you need to determine the offset values, see Configuring Parfocality
after Changing Objectives on page 284.

Click the Param Group #2 tab.
Click Open Control Dialog.
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28.

29.
30.

31.

32.

In the Control - ImageXpress Micro Objective dialog, click the arrow buttons and
confirm that the objective changer is moving appropriately.

Control - ImageXpress Micro Objective ﬁ

Pasition Contrals

1. 20% -

Currently at pasition 1

L 4

Figure 3-8: Control > ImageXpress Micro Objective dialog
Click Done.
In the ImageXpress Micro Objective Settings dialog, click OK.

% Note: If you have a plate handling robot attached to the ImageXpress Micro
System, confirm those settings as well. For information, see Verifying External
Control Settings on page 333.

In the User Settings dialog, from Claimed Devices, select ImageXpress Micro Filter Cube
and then click Settings.

In the ImageXpress Micro Filter Cube Settings dialog, confirm that the filter sets listed in
the Filter Labels field are correct.

Position 1 is the position closest to you if you are facing the filter cube access door at the
front of the instrument.

- ~
ImageXpress Micro Filter Cube Settings... ﬁ

Paszition Labels

Pasttion #1  [DAPI
Position #2  [FITC
Position #3  |Cy3

Position #4 |Texas Red
Pasition #5 |BFP£GFP£H CRed

Dizcrete Component Parameters

Open Contral Dialog
Eject filter cubes
Load filter cubes

Cancel |

“ 4

Figure 3-9: ImageXpress Micro Filter Cube Settings dialog
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33.
34.

35.
36.
37.

38.

39.

40. Click Open Shutter Control Dialog.
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In the ImageXpress Micro Filter Cube Settings dialog, click Open Control Dialog.

In the Control > ImageXpressMicro Filter Cube Settings dialog, click the arrow buttons
to confirm that the filter cube is responding to the program.

r -
Control - ImageXpress Micro Filter Cu... @

Puasition Controls

1. DR -

]

Curnently at position 1...

L

4

Figure 3-10: Control > ImageXpress Micro Filter Cube dialog

Click Done.

In the Control > ImageXpress Micro Filter Cube Settings dialog, click OK.

In the User Settings dialog, from Claimed Devices, select ImageXpress Micro Shutter

and then click Settings.

For Standard ImageXpress Micro System users, continue to step 39.

For ImageXpress Micro XL System, ImageXpress Micro XLS System,
or ImageXpress Micro 4 System users, skip to step 43.

In the ImageXpress Micro Shutter Settings dialog, confirm that the Open Delay and

Close Delay fields are both set to 20 milliseconds.

-

ImageXpress Micro Shutter Setti... @

Delays

Open Delay: |20 3: milizeconds
Cloze Delay: |20 Eli milizeconds

Shutter Parameters

Open Shutter Control Dialog |

Cancel |

\.

’

Figure 3-11: ImageXpress Micro Shutter Settings dialog
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41.

42.
43.
44.

In the Control - ImageXpress Micro Shutter dialog, click Toggle to confirm that the
shutter is responding.

Control - ImageXpress Micro Shutter @

Shutter Contrals

Open | Cloze | Toggle |
Shutter State : Cloged Done

Figure 3-12: Control > ImageXpress Micro Shutter dialog
Click Done.

In the ImageXpress Micro Shutter Settings, click OK.
Click OK to close the User Settings dialog.

Verifying Camera Settings in the Meta Imaging Series Administrator

Software

42

Complete the following procedure to ensure that the correct version of the
ImageXpress Micro System camera driver is installed.

1.

10.

With the ImageXpress Micro System powered on, make sure that the Meta Imaging
Series Administrator Software is open to the Configure Hardware dialog.

In the Configure Hardware dialog, click Configure Acquisition.

In the Configure Acquisition dialog, ensure that a driver is listed in the Installed Drivers
column.

If a driver is not listed in the Installed Drivers column, or if more than one driver is
listed, contact Molecular Devices support to determine which driver is required for your
system.

In the Installed Drivers column, select the appropriate driver.

Click Configure to query the camera.

In the camera driver dialog, ensure that the camera is available in channel 1.
This confirms that the camera is responsive.

If the camera was not queried successfully, ensure that the cabling is correct from the
ImageXpress Micro System main unit to the computer and that the camera power
supply is plugged in and, if required, turned on.

Click OK to close the camera driver dialog.
Click OK to close the Configure Acquisition dialog.
Click OK to close the Configure Hardware dialog.

Click OK to close the Meta Imaging Series Administrator.
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11. Verify and back up settings in the MetaXpress Software. See Verifying and Backing Up
Settings in the MetaXpress Software on page 43.

Verifying and Backing Up Settings in the MetaXpress Software

After confirming hardware settings in the Meta Imaging Series Administrator Software, check
the settings in the MetaXpress Software as described in the following procedures:

e Verifying Magnification Settings on page 44
e Verifying lllumination Settings on page 45
e Verifying Calibration Settings on page 46
e Verifying the Laser Autofocus Sensor on page 48
e Verifying the Plate Reference Point (A1 Center) on page 50
e Verifying Plate Types on page 53
e Confirming Laser Autofocus Settings for Plate Files on page 55
e Verifying Shading Correction Files-Legacy on page 56
During the verification process, Molecular Devices recommends that you backup these

settings as described in the procedures. This lets you restore the settings in case they are
lost.

* Tip: While using the MetaXpress Software, you can view the software help to get
more information about an active dialog by pressing F1 on your keyboard.
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Verifying Magnification Settings

You need to confirm magnification settings for the ImageXpress Micro System objectives
before using your system. Complete the following procedure to verify the magnification

settings in the MetaXpress Software:

1. Open the MetaXpress Software and log in to the database.

2. Click Devices > Configure Magnification.

In the simplified menu structure, click Control > Devices > Configure Magnification.

3. In the Configure Maghnification dialog, in the Setting section, verify that there is an
ImageXpress Micro Objective setting and that the check box is selected.

Z Escape Distance [um] 0 =
Show message when selecting setting f calibration is not assigned
[] Run joumal when changing magnification setting

Select...

(@ Configure Magnification EI = @
Mame: 10X Plan Fluor [ Change magnification manually Resync Defined Settings:
[ Select on Condition | [No Components] [Mo Positions] ZXPlan fpo 1
- 4% 5 Fluor B
Setting: 10 Plan Fluor En
mageXpress Micro Objective - an Fuor ELY
imageXpress Micro Object (] (] [ 10c Plan Fuor 20XS Plan Fuor ELW. _
XY Offset 0 3o : * il ¥

Add / Replace

Remove

Backup... Restore...

Close

Figure 3-13: The Configure Magnification dialog

4. Confirm that the Defined Settings field contains a setting for each objective on your

system.
Click Backup.

6. Inthe Backup All Magnification Settings dialog, select a name and location for the

backup and then click Save.

Settings can be restored by clicking Restore and choosing the saved file.

7. Click Close.
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Verifying lllumination Settings

You need to confirm illumination settings for the ImageXpress Micro System objectives
before using your system. Complete the following procedure to verify the illumination
settings in the MetaXpress Software:

1.
2.

Open the MetaXpress Software and log in to the database.
Click Devices > Configure Illlumination.
In the simplified menu structure, click Control > Devices > Configure lllumination.

In the Configure lllumination dialog, in the Device Positions section, ensure that
ImageXpress Micro Filter Cube is selected.

@ Configure llumination EI’E'@
Name: DAF| [l Vevelengh: 447 Defined Settings:
[ Select on Condition | [No Components] [Mo Positions] ([:):IS:'I
Device Positions: FITC
ImageXpress Micro Fiter Cube E] TRITC
Lumencor Intensity 4 [l v 100 £ Rezasted

Lumencor Shutter () Closed @ Active (7)) Open
Add / Replace
[~ Run joumal when changing ilumination setting

Remave

Backup... Restore...

0]
i
i
i

Close

Figure 3-14: The Configure lllumination dialog

Ensure that the appropriate shutter is selected as Active for each filter set.
In the Defined Settings list, ensure that the correct illuminations are listed.
Set up other illumination settings if needed.

The value in the Wavelength field should match the center wavelength for the emission
filter.

Click Backup.

In the Backup All lllumination Settings dialog, select a name and location for the backup
and then click Save.

Settings can be restored by clicking Restore and choosing the saved file.
Click Close.
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Verifying Calibration Settings

Complete the following procedure to verify and back up the calibration settings in the
MetaXpress Software:

1. Open the MetaXpress Software and log in to the database.
2. Click Measure > Calibrate Distances.
In the simplified menu structure, click Measure > Distances > Calibrate Distances.

3. Inthe Calibrate Distances dialog, confirm that there are calibration settings in the dialog
that match the objective settings from the Configure Magnification dialog.

@ Calibrate Distances E,E,@
Image: [No Applicable Images]

Image Calibration: [None]
[Mone]
Calibration

Last loaded/saved calibration file: C:\Odin‘\app mmproctDATANMXM XL CAL

M ame i3 is Units b4 agnification Camera -
[Mane] 1.0000 1.0000| Pixels _~l/[Mone] R ] | [An|
44 1 6250 1 6250 um | 445 Fluor ] ] RAIE
10x 06500 016500 um | 10 Plan Flu_v| [&ry] | [an
20w 01.3250 013250 um _w| 20 5 Plan F_] [any] >l
40x 01625 011625 um | 4045 Plan F_v] [&ny] R E
3.2500 32500 um | 24 Plan Apa_v| [Any] ~|an _
=~ R e e =

[Caiibrate by Region...| [Loadfrom Fie...| [Saveto Fie..|

Figure 3-15: The Calibrate Distances dialog
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4. Make sure the appropriate magnification setting is selected for each calibration.

E' Note: Use the same calibration setting for both X and Y.

The following estimated values can be used for ImageXpress Micro System calibration
settings:

% Note: For more information on creating calibration settings, with the Calibration
Distances dialog open, press F1 to view the MetaXpress Software application
help.

To measure pixel sizes more accurately, in the IXM Taskbar, click System
Maintenance and then click Measure Pixel Sizes.
If IXM Taskbar is not installed, contact Technical Support.

Table 3-2: Standard ImageXpress Micro System Estimated Calibration Settings

Objective Maghnification Estimated Calibration
1x 6.45 um/pixel

2X 3.225 um/pixel

4x 1.6125 um/pixel

10x 0.645 um/pixel

20x 0.3225 pum/pixel

40x 0.16125 um/pixel
60x 0.1075 pum/pixel

100x 0.0645 um/pixel

Table 3-3: ImageXpress Micro XL System, ImageXpress Micro XLS System,
ImageXpress Micro 4 System Estimated Calibration Settings

Objective Magnification Estimated Calibration

1x 6.50 um/pixel
2x 3.25 um/pixel
4x 1.63 um/pixel
10x 0.65 um/pixel
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Table 3-3: ImageXpress Micro XL System, ImageXpress Micro XLS System,
ImageXpress Micro 4 System Estimated Calibration Settings (continued)

Objective Maghnification Estimated Calibration
20x 0.33 um/pixel

40x 0.16 um/pixel

60x 0.12 um/pixel

100x 0.065 um/pixel

Click Save to File.

6. Inthe Save Spatial Calibrations dialog, select a name and location for the backup and
then click Save.

7. Inthe Calibrate Distances dialog, click Close.

Verifying the Laser Autofocus Sensor

This procedure uses a bead plate to test that the laser autofocus (LAF) sensor is enabled and
functional.

To verify that the Laser Autofocus sensor is responding in the MetaXpress Software:
1. Open the MetaXpress Software and log in to the database.
2. Click Screening > Plate Acquisition Setup.

In the simplified menu structure, click Screening > Acquisition Setup.
In the Plate Acquisition Setup dialog, click the Configure tab.

In the Configure tab, click the Acquisition tab.

Select the Enable laser-based focusing check box.

Click the Objective and Camera tab.

From the Maghnification list, select 10x.

Click the Plate tab.

From the Plate name list, select Bead Plate IXM-4.

10. Click Eject Plate.

11. Load the Tetra Speck bead plate and then click Load Plate.

W PN W

12. On the image of the plate, right-click well A1 to move the stage to that well.
13. In the Configure tab, click the Autofocus tab.

14. In the Autofocus tab, click Configure Laser Settings.
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15.

16.

17.
18.
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In the Configure Laser Autofocus Settings dialog, click Preview Pass.

The Preview Pass window is displayed with a graph of focus intensities compared to the
Z-position. You want to see graphs of sharp peaks in red and green.

@ Preview Pass EI@

Figure 3-16: The Preview Pass window

In the Preview Pass window, ensure that there is at least one peak.
If the Preview Pass window shows at least one peak, the Laser Auto Focus Sensor is
enabled and functional.
If the Preview Pass window does not show any peaks, ensure that the plate is
properly seated. Then, in the Configure Laser Autofocus Settings dialog in the
Preview Pass section, select Exposure > Override exposure, increase the value, and
click Preview Pass again.
If the Preview Pass window still does not show a peak, click Laser Autofocus
Wizard. Then, in the Plate Acquire LAF Setup Wizard, follow the on-screen
instructions. For more information while using the Laser Autofocus Wizard, you can
view the software help by pressing F1 on your keyboard.
If the Preview Pass window still does not show a peak, contact Molecular Devices
Technical Support and report the issue. See Obtaining Support on page 309.

For more information on the Preview Pass window, see Confirming Laser Autofocus

Settings for Plate Files on page 55.

Close the Preview Pass window.

In the Configure Laser Autofocus Settings dialog, click Close.
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19. Inthe Plate Acquisition Setup dialog, click Eject Plate.

20. Remove the Tetra Speck bead plate and then click Load Plate.
21. Click Close.

Verifying the Plate Reference Point (Al Center)

% Note: To complete this procedure, you need the metal slide holder plate that ships

with the ImageXpress Micro System.

Complete the following procedure to ensure that the plate reference point (Al center) is
properly set in the MetaXpress Software:

1.
2.

10.
11.
12.
13.

14.
15.

Open the MetaXpress Software and log in to the database.

Click Screening > Plate Acquisition Setup.

In the simplified menu structure, click Screening > Acquisition Setup.
In the Plate Acquisition Setup dialog, click the Configure tab.

In the Configure tab, click the Objective and Camera tab.

From the Maghnification list, select the lowest power objective. 10x is the highest that
should be used.

In the Camera Binning field, type or select 1.

If you are using the ImageXpress Micro System, from the Gain list, select 2.

% Note: There is no Gain field in the MetaXpress Software for use with the
ImageXpress Micro 4 System, nor the ImageXpress Micro XLS System.

Click the Plate tab.

From the Plate name list, select 96 Wells (8x12).

Click the Sites to Visit tab.

Under Site Options, select Single site.

Under the Acquisition > Wavelengths tab, click the W1 tab.

From the lllumination setting list tab, select FITC.

% Note: Filter cubes other than FITC are acceptable to use, but the contrast might
not be as high as with the FITC. Exposure times vary significantly depending on
your light source and filter cube choice.

In the Exposure field, type or select 100 milliseconds (ms).

Click the Screening > Plate Acquisition and Control.
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16. Inthe Plate Acquisition and Control dialog, from the Wavelength list, select W1 - FITC.

@ Plate Acquisiticn and Centrol EI =] @
Flate Navigation Acquisition Control
[ Load Protocol. .. ] [ Summary... ]

Y
@ . [ Save Protocol ] [ Setu ]
..< EII} -Go Ta Crigin p...

Experiment base name:

Wel: AD1 Z 10816.00 Epamet|

Al Stepsize: 250 - rr:: ?';F{’éh: =
[ GoTear | [ FindSample | [ SnopCument | [  Statlve |
[ EectPlate | [  Auofocus | [ Preview | [ AcqurePlae |

@ [ Resstix | [ Close |

Figure 3-17: The Plate Acquisition and Control dialog
17. Inthe Step Size field, type 250.

18. Click Eject Plate to open the top door.

19. Load the metal slide holder plate, and ensure the notch in the plate is in the Al position
on the stage. There is an integrated pinhole at the A1 well position.

Figure 3-18: Loaded metal slide holder plate with integrated A1 well pinhole
20. Click Load Plate to close the top door.
21. Click Go To Al to move the stage to the Al position.

22. Click Start Live to open a live image window.
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23. |If you are using a 4x objective, click the Z control arrows to step the Z-motor (reducing
the step size as you get closer to focus if needed) until the A1 pinhole comes into focus,
and then verify that the hole is visually centered in the field of view.

T TS S P e B i S D

Figure 3-19: The Al Pinhole in focus at 4X

If the Al pinhole is not centered, or if you cannot find the hole, contact Molecular
Devices Technical Support. See Obtaining Support on page 309.
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24. Standard ImageXpress Micro System users only, if your lowest magnification objective is
greater than 4x, do the following:

a. Move the stage up until you are close to focus and then left until you see the edge
of the pinhole.

b. Align the left side of the hole with the left side of the image window and record the
stage X position.

Move the stage to the right until you see the edge of the pinhole.

d. Align the right side of the hole with the right side of the image window and record
the stage X position.

e. Calculate the horizontal center of the reference point.
f. Move the stage left and then up until you see the top edge of the pinhole.

g. Align the top of the hole with the top of the image window and record the stage Y
position.

h. Move the stage to down until you see the edge of the pinhole.

i. Align the bottom of the hole with the bottom of the image window and record the
stage Y position.

j. Calculate the vertical center of the reference point.

k. Compare the calculated stage position with the position of the stage when you click
Go To Al.

25. Click F2: Stop to stop the live image.

26. Click Eject Plate.

27. Remove the metal slide holder plate and then click Load Plate.
28. Click Close.

29. Inthe Plate Acquisition Setup dialog, click Close.

Verifying Plate Types

Complete the following procedure to ensure that the preconfigured plate type files included
with the MetaXpress Software are available from the Plate Acquisition Setup dialog:

1. Open the MetaXpress Software and log in to the database.

2. Click Screening > Plate Acquisition Setup.
In the simplified menu structure, click Screening > Acquisition Setup.
In the Plate Acquisition Setup dialog, click the Configure tab.

4. In the Configure tab, click the Plates tab.
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5. Click the Plate name drop-down list to view the available plate types.

Plate narne: IF'au:kard Wiew 6 wWell Plaztic j
Packard Yiew Jb-4Well Plashe
Falzon 36-well Plastic
Coztar 96-well Plastic
Cogtar 334 ell Plaztic
96 wells [Bx12)_1
96 wells [Bw12)
384 wells [16x24]
Cugtom

Figure 3-20: Available plate types

e |f there are several custom plate types available in the list, then you are finished
with this procedure.

e If only 96 Wells (8x12), 384 Wells (16x24), and Custom are listed, then continue
with this procedure to load the preconfigured plate type files.

Insert the MetaXpress Software Suite installation USB flash drive into the computer.

7. When the MetaXpress Software installation window appears, click Explore Installation
Folders/Files.

8. In Windows Explorer, open the Plates folder to view the preconfigured plate type files
(.plt).

9. Select the plate type files that you need to be available in the MetaXpress Software.

e To select adjacent files, click the first file and then hold down the SHIFT key and click
the last file.

® To select non-adjacent files, hold down the CTRL key and click the files.

10. Place a copy of the selected files in the Plates folder in your MetaXpress installation
folder.

The default installation path is C:\MX6\Plates.

These files will then appear in the Plate name drop-down list.

% Note: The plate files are read-only after they are copied off the flash drive. You
must turn off the read-only attribute of these files before you can modify them in
the MetaXpress Software.

11. Inthe Plates folder in your MetaXpress installation folder, select all the copied files.
12. Right click the selected files and click Properties.

13. Inthe Properties dialog, in the General tab, clear the Read-only check box.

14. Click OK.
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Confirming Laser Autofocus Settings for Plate Files

Just before each site is acquired during plate acquisition, the laser autofocus system
automatically moves the vertical (Z-axis) position of the objective to a point where the
bottom of the well is in focus.

Before using a plate file, confirm that the laser autofocus settings are optimized for the plate.
To confirm the laser autofocus settings:

1. Prepare the plate that you are going to test by putting water or buffer similar to the
buffer you will be using for real experiments in several of the wells.

2. Open the MetaXpress Software and log in to the database.

w

Click Screening > Plate Acquisition Setup.

In the simplified menu structure, click Screening > Acquisition Setup.
In the Plate Acquisition Setup dialog, click Eject Plate.

Place the test plate in position and then click Load Plate.

In the Plate Acquisition Setup dialog, click the Configure tab.

In the Configure tab, click the Plates tab.

From the Plate name drop-down list, select the plate type you are testing.

W N v ok

In the Objective and Camera tab, select a magnification.
10. In the Acquisition tab, verify that Enable laser-based focusing is selected.

11. Using the navigation tools at the top of the Plate Acquisition Setup dialog, move to an
appropriate well and site.

12. Inthe Autofocus tab, click Configure Laser Settings.

Note: If the Configure Laser Settings button is highlighted in red, the autofocus
was not configured for this plate and objective configuration. To correct this, run
the Laser Autofocus Wizard.

13. Click Find Sample, and verify that the focus status reports Focus Found and that the
resulting focus position is appropriate for the plate.

% Note: If the focus status reports Focus Not Found, or if the Fine z-position result
is wrong, optimize the laser autofocus settings using the Laser Autofocus Wizard

14. When finished, close the focus status report dialog and the Configure Laser Autofocus
Settings dialog.
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% Note: The Laser Autofocus Wizard calculates measurements as accurately as
possible. Some manual verification and adjustment of the settings might be necessary
to optimize the results.

% Note: If you are using an objective with a correction collar, ensure that the correction
collar is set appropriately for the plate you are using. For information on configuring
the correction collar, see Adjusting the Spherical-Aberration Correction Collar on
ELWD Objectives on page 278.

Verifying Shading Correction Files-Legacy

Note: This procedure is required if Legacy Correction is selected for one or more
wavelengths in an acquisition protocol.

If Legacy Correction is selected as the Shading Correction method for an acquisition
wavelength, then shading correction image files are needed for each Magnification and
lllumination setting, and these images must be generated whenever an objective or filter
setis replaced or added to the system, or whenever the lamp or the light guide are
replaced.

Note: For information about creating Legacy Correction shading correction image
files, see Updating Shading Correction Settings-Legacy on page 304.

To verify that the shading correction images are available for plate acquisitions using the
Legacy Correction setting, do the following:

1. Open the MetaXpress Software and log in to the database.

2. Click Screening > Plate Acquisition Setup.
In the simplified menu structure, click Screening > Acquisition Setup.
In the Plate Acquisition Setup dialog, click the Configure tab.

4. In the Configure tab, click the Acquisition tab.

During your initial on-site system installation, the shading correction image files are
configured to be found in the C:\Shading Images folder.

To change the default image location, click Directory for Stored Correction Images, and
then in the Browse for Folder dialog, select the new location.

To ensure that properly named shading correction files exist for each objective and filter set
combination, do the following:
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Use Windows Explorer to navigate to the C:\Shading Images folder, or to another
location if you have changed the default.

Locate the shading correction files.

Ensure that the file names are formatted correctly and that a file exists for each
objective and wavelength.

Name shading correction images in the following format:

® shading <objective setting> <wavelength>.tif

For example: shading 4x Plan Apo DAPI.tif
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This section provides general guidelines to consider before acquiring experiment plate data.
These guidelines help ensure that the images you acquire are the best possible quality.
Review these guidelines before you define your experiment settings.

The following are some criteria to consider to get the best possible fluorescence image
quality:

e Assay Design on page 59

e Plate Selection on page 60

e Sample Preparation on page 63

e Plate Acquisition Settings on page 64

e Instrument Maintenance on page 68

Assay Design

5015321 E

Evaluating your Experiment Requirements

When designing a high-content screening assay, it is important to consider the downstream
image analysis steps. Despite the image enhancement tools and options available to you in
the MetaXpress Software, it is difficult to analyze a poor quality image. Starting with quality
images helps ensure that your image data is more meaningful, and yields more information.

As with any biological assays, the assay conditions need to be correctly evaluated to obtain a
meaningful result. Include both negative and positive controls in your sample preparation so
you can judge the validity of your assay. Run a small-scale version of the assay for
optimization of the assay conditions before running a large-scale screen.

Selection of Different Fluorochromes

Typical high-content assays include one or more fluorochromes, including fluorescent
proteins, antibody-based stains, and chemical-based stains. In general, Molecular Devices
recommends including a nuclear stain (such as Hoechst or DAPI) to help identify cells during
image analysis. If the assay involves movement of a protein of interest to or from a particular
cellular compartment or organelle, it can also be helpful to include a probe specific to that
cellular compartment or organelle. If you are planning on using a standard MetaXpress
Software module to analyze your data, review the requirements of that module.
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Individual fluorochromes have unique characteristics that help determine their best use. Use
probes that provide bright, specific staining and that have excitation and emission spectra
suitable for the filter sets in your ImageXpress System. For experiments using multiple stains,
select fluorophores that have sufficient spectral separation. Some fluorochromes provide
brighter intensities and require a shorter exposure time, while others do not bleach as
quickly and allow a longer exposure time. There also might be toxicity issues with some cell
types or bleed-through issues between pairs of fluorochromes. Consider these factors when
choosing a fluorochrome.

Note: If your ImageXpress System has the transmitted light option, then it might be
possible to identify cells using transmitted light images instead of fluorescence.

Cell-Based Assays

The most important consideration when selecting cells for a high-content assay is whether
they are compatible with the biology being studied. The assay should give a robust response
with clear distinction between positive and negative phenotypes. In addition, it is important
to select a source of cells where it is possible to obtain consistent results from batch to batch,
whether they are primary cells or cell lines, and whether they are transfected or not.

Plates or Slides

Molecular Devices recommends the use of multi-well plates for high-content screening. The
well layout is consistent from one plate to another, plates are easier to handle during sample
preparation and imaging, and it is easier to scale up for a larger screen. However, some
assays, such as imaging of tissue sections, require the use of slides. A slide holder is provided
in the accessory kit, and there are software tools available to streamline a typical
slide-imaging workflow.

Plate Selection

The specific type of plate used can have a significant impact on image quality. Molecular
Devices recommends that you assess various plates for their compatibility with your assay,
and that you use plates of only one brand from a single manufacturer. Mixing various plate
types from different manufacturers could introduce unknown variables and contribute to
creating flawed data.
In addition to availability and cost, consider the following factors when selecting plates for
your assay:

e Plate Format, see page 61

e Plate Material, see page 61
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e Fluorescence Background, see page 61

e Bottom Thickness, see page 62

e Plate Flatness or Reproducibility of the Z-Pattern, see page 62
e Plate Skirt, see page 62

e Batch-to-Batch Consistency, see page 62

e Robot Compatibility, see page 62

Plate Format

Determine if the plate format is compatible with your assay.
® How many wells are in each plate?

e Isthe well size compatible with the assay, and will the plates allow for the desired
throughput?

® Do you have the equipment needed for pipetting into and washing the plates?

Plate Material

The composition of the material of the bottom of the microplate needs to be of optical
quality, or the images can be degraded. For fluorescence imaging, microplates with black
well sides and a single-piece clear bottom usually work best. Plastic-bottomed plates are
generally more uneven and distort light more than glass-bottomed plates. When using high
maghnifications, there are significant differences in clarity between standard plastic plates,
optically clear plastic plates, and glass bottom plates.

Verify that your cells are compatible with the plate material. There are some cells that
adhere to and perform better on plastic. Given the wrong surface, some cells fail to bind and
behave unusually, such as rounding up or migrating to the edges of the well. In some cases,
coating the plates or using pre-coated plates can be beneficial.

Fluorescence Background

There is a large difference in auto-fluorescence between glass and plastic. Also, there can be
up to a five times difference in auto-fluorescence among plates from different
manufacturers.
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Bottom Thickness

The thickness of the plate bottom should be compared with the working distance of the
objective lens to be used to ensure that it is compatible. In general, objectives with higher
numerical aperture (NA) tend to require thin-bottomed plates. The extra-long working
distance (ELWD) objectives are compatible with a larger range of plate thicknesses but, tend
to have lower NA. Plates with a bottom thickness comparable to a standard coverslip

(0.17 mm) work well with most of the objectives.

% Note: Plates with ultra-thin bottoms or very thick bottoms can be more uneven,
possibly causing focusing issues. For best results, Molecular Devices recommends
using imaging-quality plates with 0.15 mm—0.7 mm bottom thickness.

Plate Flatness or Reproducibility of the Z-Pattern

A flat plate is faster to scan than an uneven plate because the autofocus search range can be
made smaller. The reproducibility of a plate allows you to set tighter focus ranges specifically
for that plate type. This reduces the amount of focusing needed and speeds up acquisition.
The major component in plate flatness is the variation from a well to a neighboring well.

Plate Skirt

Some manufacturers offer low-skirt or no-skirt options, allowing you to use all of the wells of
the plate. With short working distance objectives, imaging the edge and corner wells can
cause the objective to bump into the skirt of the plate, which requires the outer wells to be
omitted from the experiment.

Batch-to-Batch Consistency

Some plate manufacturers are more consistent in producing plates than others. If
parameters such as the plate-bottom thickness vary from batch to batch, the plate settings
must be optimized for each batch.

Robot Compatibility

If you are using a plate-loading robot, ensure that the plates can easily be held by the robot
grippers. Some types of plates do not work well with the grippers supplied with the robot
and require custom grippers to work correctly. If one or more plate types do not work with
your robot grippers, contact Molecular Devices for assistance. Also make sure that there is a
consistent location to affix a barcode on the side of the plate.

5015321 E



Chapter 4: Preparing For Acquisition

Sample Preparation

5015321 E

There are many variables involved in sample preparation. It is best to test these variables as
appropriate during the assay optimization phase, before preparing a large number of plates
for screening.

The following are some specific items to consider for imaging assays:
e Cell Density, see page 63

e Fixation and Staining Conditions, see page 63

Final Buffer or Media, see page 63

Plate Handling and Storage, see page 64

Cell Density

Cell density can affect the performance of the cells as well as downstream image analysis. If
the cells are very sparse, you might need to acquire many sites in order to have a sufficient
population for statistical analyses. If the cells are very dense, it might be difficult to identify
individual cells accurately during cell segmentation.

Fixation and Staining Conditions

Fixation, permeabilization, and washing steps that are too harsh or aggressive can damage
the cells and affect image quality. Generally, fixation in freshly-prepared, pre-heated, 4%
methanol-free formaldehyde works well for many cell types. When optimizing the assay, it is
also helpful to test a range of antibody and stain concentrations to determine the best
conditions for your cells.

Final Buffer or Media

To reduce background in the fluorescent images, make sure that the buffer or media that the
cells are leftin is free of fluorescent components such as Phenol Red. This is most important
for widefield assays. Solutions with a high percentage of glycerol, such as mounting media,
are not recommended. Glycerol can interfere with the laser autofocus, and the high viscosity
can cause pipetting difficulties, resulting in air bubbles. Finally, a low volume of liquid can also
interfere with the laser autofocus and with transmitted light images. In general, make sure
that wells are at least halfway full. Avoid letting cells dry out while the plate sits for an
extended time before imaging.
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Plate Handling and Storage

Since the laser measures the reflection from the bottom of the plate or from within the
sample, dust particles, dirt, fingerprints, and scratches interfere with the reflection and affect
the performance of the autofocus. To improve the autofocus, clean the bottom of the plate
using lens tissue and an optical cleaning solution. Plates should be stored in the dark, and
generally, fixed plates should be stored at 4°C. An opaque plate seal can be helpful. Avoid
condensation of air humidity on the bottom of plates. Before imaging, allow chill-stored
plates to be brought back to room temperature.

Plate Acquisition Settings

64

Nearly all settings for plate acquisition are made in the MetaXpress Software in the Plate
Acquisition Setup dialog. The settings that you choose are dependent on the content and
distribution of your samples, as well as the requirements of your experiment.

To help you determine your settings, use the following topics as a checklist.
® Magnification, see page 64
e Correction Collars, see page 65
® Binning, see page 65
e Widefield vs. Confocal Imaging Mode, see page 65
e Site Selection, see page 66
e Shading Correction, see page 66
e Autofocus, see page 66
e [llumination Settings, see page 67
e Exposure Time, see page 67

e 7ZSeries Acquisition, see page 67

Magnification

The magnification setting depends on the type of information you want to get. Generally,
higher magnification gives higher resolution of the objects of interest, but it produces a
smaller field of view, which requires more sites to give the equivalent number of cells.
Generally, for counting cells, a 4x objective is suitable. For translocation, a 20x or 40x
objective can be appropriate. Counting or localizing small organelles might require objectives
above 40x.
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Other considerations include the numerical aperture (NA) of the objective, the working
distance, and the optical corrections built into the objective. With the magnification constant,
brightness is proportional to the square of NA. Higher NA objectives also produce a sharper
picture when used with plate-bottom thickness matched to the objective correction
thickness, typically 170 um. Unfortunately, higher NA objectives, such as a 40X Plan Apo, fail
to reach the outer rows and columns of some multi-well plates because of the plate skirt
height.

Correction Collars

If you are using an objective with a correction collar, ensure that the correction collar is set
appropriately for the plate you are using. For information on configuring the correction
collar, see Adjusting the Spherical-Aberration Correction Collar on ELWD Objectives on page
278.

Binning

Another method of increasing the signal-to-noise ratio (S/N) is to bin the pixels from the
camera. Binning combines the electrons from adjacent pixels to create the effect of a single,
larger pixel. Binning increases the S/N at the expense of decreased resolution. Binning is
often used to decrease the exposure time dramatically while maintaining the same signal
intensity. Another positive feature of binning is that it produces smaller images that require
less storage space and are analyzed more quickly. Some assays benefit greatly from binning,
while others will require unbinned images.

Widefield vs. Confocal Imaging Mode

Widefield imaging includes fluorescence from parts of the sample that are above or below
the focal plane. Confocal imaging excludes fluorescence from parts of the sample that are
out of focus. The depth of focus depends on the optics, particularly the objective lens, and
the degree of confocality will depend on the size and shape of the hole that is used. Small
pinholes achieve higher confocality and better sectioning capability than widefield, at the
expense of reduced light intensities.

Therefore, if it is important to measure the total intensity of a particular fluorophore in cells,
it might be preferable to use widefield imaging. Widefield imaging also tends to perform
better with cells that are flat. If it is important to measure colocalization between two
markers, particularly in a thick sample, then confocal imaging is recommended. In some
cases, collecting a Z-series of multiple focal planes might also be needed to obtain suitable
images of thick samples.
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Site Selection

Using multiple sites in a single well lets you to acquire images from a greater area of the well.
If you select the Single Site option on the Sites to Visit tab, an image is acquired for only a
single site located in the center of the well. The Fixed number of sites option lets the
MetaXpress Software acquire separate images within a given well, and those images can be
of contiguous or distributed areas.

Using the stitch command, you can assemble the smaller separate images into a single large
image. This capability lets you retain image resolution while increasing the image area of
coverage. Unless you use a journal to change settings during the experiment, the sites you
select are used during the entire experiment.

Sites can also be used to include specific areas of the wells in your experiment data, while at
the same time excluding other areas of the well. For example, the center of the well might
exhibit a pipetting artifact from an automated pipettor, or the cells might clump more at the
edges of the wells.

Shading Correction

All microscopes exhibit some degree of illumination variation, or shading, across the field of
view. Shading is an artifact that can come from the objective, optics, light source, or
background light from the room. Your ImageXpress Micro System is designed to minimize
shading effects. If needed, use the available shading correction within the software. This is
especially recommended for assays where comparison of individual cell intensities is critical,
such as a cell cycle assay.

Autofocus

Your ImageXpress Micro System includes an advanced laser autofocus system. Laser
autofocus is fast, reliable, does not photobleach the sample, and is not dependent on the
quality of the staining. Most experiments require only laser autofocus with a defined Z-offset
for each wavelength. Some assays, such as those using whole organisms or suspension cells,
might also require some image-based autofocus in addition to the laser autofocus. Laser
autofocus settings are defined for each plate type and objective. The Laser Autofocus Wizard
provides assistance with optimizing these settings. If you see frequent focus failures, contact
your system administrator or Molecular Devices representative.
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lllumination Settings

Select the appropriate illumination setting for your assay. The Semrock website at
www.semrock.com is a good resource to help you determine the best filters to use with
your fluorophores.

Exposure Time

An appropriate exposure time for each wavelength is crucial for your acquisition and
analysis. Clicking the Auto Expose button on one of the Wavelength tabs in the Plate
Acquisition Setup dialog provides you with a good starting point. If needed, adjust the
exposure time after that so the grayscale intensity within a cell is at least three times the
intensity of the background. If the intensity is expected to vary with the phenotype, adjust
the exposure time with both positive and negative controls so that the bright samples are not
saturating, and the dim samples are still visible.

The ratio between the Signal (intensity of the interested objects) and the Noise (the
background and other forms of noise) (S/N) determines how dificult it will be for the
software to discriminate important features in an image. If this ratio is relatively small, it is
more difficult to discriminate between objects and background. One method of increasing
S/N is to increase the image exposure. Longer exposures provide higher signal in an image
and, depending upon the sources of the noise, might not increase the noise to the same
degree.

Conversely, longer exposures can cause photo bleaching damage and saturate the camera.
Intensity measurements of an overexposed image are not accurate, and these images should
be avoided. One exception to this rule is when you are interested in extremely faint features
of your sample that are otherwise not visible. A good example of this is overexposure of a
Neurite image where you are notinterested in the bright cell body, but you are interested in
the weakly stained outgrowths. Longer exposure times also increase the overall plate
acquisition time.

Z Series Acquisition

What is the nature of your sample material? Is it very dense or thin? Dense sample material
requires more light and might require collection of multiple focal planes in a Z Series.
Depending on the analysis needs, individual planes can be saved or collapsed into a single 2D
projection image.
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For best performance, your ImageXpress Micro System should have regular preventive
maintenance (PM) services. In between PM services, the system administrator can clean dust
off the optics as needed (see Maintenance on page 255). In addition, the liquid light guide
providing light from the light source to the instrument degrades over time and must be
replaced on a regular basis. Wear gloves when handling any optical components to avoid
contaminating them with dirt or skin oils.

The basic design of the ImageXpress Micro System light source and light path within the
imager help ensure that the light reaching your sample is the best possible quality. If you find
that the light quality has become degraded, contact your system administrator or your
Molecular Devices representative to correct the problem.
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Before configuring an experiment, it is important to become familiar with the configuration
tools available in the MetaXpress® Software. The foundation of the MetaXpress Software is
the MetaMorph® Microscopy Automation and Image Analysis Software. The MetaMorph
Software contains numerous dialogs for image acquisition, processing, and acquisition. The
MetaXpress Software adds database integration and tools for controlling the

ImageXpress Micro System and for acquiring and analyzing microplates.

This section explains the Plate Acquisition Setup dialog that is used to configure and run a
screening experiment.

% Note: Beginning with Version 6.0 of the MetaXpress Software, the well and site
navigation functions that were previously available only from the Plate Acquisition
and Control dialog are now also available from the Plate Acquisition Setup dialog.
You can continue to use the Plate Acquisition and Control dialog, but for efficiency
and convenience, you can just use the single Plate Acquisition Setup dialog.

% Note: For more information about the other dialogs that you can use to acquire plate
data, specifically the Plate Acquisition and Plate Acquisition and Control dialogs, see
Running Plate Acquisitions on page 143.

The following topics are included in this section:
e Accessing the Plate Acquisition Setup Dialog, see page 70
e Plate Acquisition Setup Dialog Layout, see page 71
e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab, see page 76
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab, see page 78
e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab, see page 83
e Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab, see page 99
e Plate Acquisition Setup Dialog: Configure Tab, Display Tab, see page 137
e Viewing the Summary Panel, see page 141

e Saving a Plate Acquisition Protocol, see page 142
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Accessing the Plate Acquisition Setup Dialog

The MetaXpress Software main menu includes the Screening menu, which is used
specifically in the MetaXpress Software for protocol configuration and image acquisition. The
Screening menu provides access to all plate configuration dialogs and acquisition-specific
dialogs, including the Plate Acquisition Setup dialog. Figure 5-1 and Figure 5-2 show the
options that are available from the Screening menu.

Plate Acquisition...
Plate Acquisition Setup...

Plate Acquisiticn and Control...

Review Plate Data [DE]...

Plate Data Utilities [DEB]...

Plate Annotation [DE]...

Add Analysis To Database [DE]...

Add Custom Module To Database [DE]...

Start Auto Run Mode [DE]...
Auto Run Plate Statuses [DB]...

Figure 5-1: Default Screening Menu

Acquisition Setup...
Review Plate...
Plate Utilities...

Plate Annotation...

Plate Acquisiticn...

Plate Acquisiticn and Control...

Add Custom Module To Database [DE]...
Add Analysis To Database [DE]...

Start Auto Run Mode [DE]...
Auto Run Plate Statuses [DE]...

Figure 5-2: Simplified Screening Menu
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Plate Acquisition Setup Dialog Layout

The Plate Acquisition Setup dialog provides three primary functions.

* Plate Navigation that provides manual control of some of the movable physical
components of the ImageXpress Micro System.

e Configuration control on the Configure tab for setting up plate acquisition protocols.

e Acquisition Control on the Run tab for doing a plate acquisition according to a selected

protocol.
() Plate Acquisition Setup - Objective and Camera ol ® |
Pratacol [DE My Acquisition Protocal vl [ Load Pratacal... ]

Wwell - Configure

Left-click to toggle a well onsoff, Riight-click ta mave the stage to that well.

V
Active Wavelength DAP\ - ﬂ - - .

CD"ﬁQUlelﬂun I Snap Start Live Focus — Test Froview

Objective and Camera- 10x
Plate- Greiner 384 Wells (16:24)

Sites to Visit- le sit
2 w Camera binning: 1 EI Calibration (binned):  1.00 % 1.00 um
Cquisition

tagnification: 10 -

Autofocus
Gain: Low -

Wavelengths
W1 DAPI

W2 FITC

Acquisiion Mode: widefield -

Display

Figure 5-3: Plate Acquisition Setup Dialog
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The following functionality is available in the Plate Acquisition Setup dialog:
® Protocol provides a list of the eight most recently used plate acquisition protocols.

® Load Protocol button opens the Load Plate Acquisition Protocol dialog in which you
select a protocol for plate acquisition.

o Eject Plate/Load Plate button switches between the following two options
e Eject Plate opens the top door for loading or removing a plate.
* Load Plate closes the top door so that the plate can be acquired.

e Plate map (upper left) is a graphical representation of the type of plate for which you
are configuring the wells. The graphic is interactive to provide manual control for
moving a stage to a specific well. By default, when the Plate Acquisition Setup dialog
opens the first time, and before any protocols are configured and loaded, all of the wells
in the plate map are selected for data acquisition. Selected wells in the plate map are
displayed in bright green.

To disable any data acquisition selection, click on the specific well in the graphic, click
and drag over a section of wells, or click the row or column header. Disabled wells in the
plate map are displayed in gray.

To enable or disable all wells, click the upper left corner triangle.
R ER B O R B e
X0 90000000
Qee. [ I 117
.
O

<0000 0000000
= OO0OO000O0000)
- 0000000 00
- 000000000000
< OO0OO000CO00
00000000000

Figure 5-4: Plate Acquisition Setup Dialog, Plate map

72 5015321 E



5015321 E

Chapter 5: Configuring Plate Acquisition Options

e Site map (upper right) is a graphical representation of the number of sites in each well

and the position of the sites that are to be acquired for each well. The graphic is
interactive to provide manual control for some of the movable physical components of
the ImageXpress Micro System. You use this interactive graphic to configure the sites
that are to be acquired. Selected sites in the map are highlighted in bright green.
Disabled sites in the map are highlighted in gray.

Figure 5-5: Plate Acquisition Setup dialog, Site map
Active Wavelength field displays the currently selected acquisition wavelength.

Active Wavelength tools provide shortcuts to various functions that can be done for the
currently selected acquisition wavelength.

Snap StartLive Focus  Test Fravi
TEVIEW

Figure 5-6: Active Wavelength tools

% Note: There are a few use cases when configuring a plate acquisition protocol
with the Active Wavelength is applicable, and these use cases are discussed
where appropriate in this section. These tools, however, are primarily used
when acquiring plate data.
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e Configure tab provides the necessary options for configuring a plate acquisition
protocol. The Configure tab is organized in a “top-to-bottom” tab structure that runs
down the left side of the dialog and is designed to guide you through the process of
setting up your protocol configuration in a logical order. Each tab is dedicated to a
specific type of function or setting. The tabs are dynamically updated according to the
options that you have selected and the number of wavelengths that you are acquiring.
See

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83

e Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137

® Run tab includes essential options for acquiring a plate using a selected protocol.

* Save Protocol opens the Save Acquisition Protocol dialog in which you can save the
current plate acquisition settings as a protocol. See Saving a Plate Acquisition Protocol on
page 142.

Sawe Acquisition Protocol @

[7] Save ta file rather than database

Pratocol M ame:

Stored Protocals:

My Acguizition Protocol
My Test Pratacal

name

Shading Folder 1

Test two

’ Save ] [ Cancel ]

Figure 5-7: Save Acquisition Protocol dialog

e Summary button opens the Summary panel that displays a summary of all the current
acquisition settings. See Viewing the Summary Panel on page 141.
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% Note: When you are configuring a protocol on the Plate Acquisition Setup
dialog, red or yellow warning icons might be displayed. A yellow icon indicates
that an optional field is not filled in or could indicate another minor error. A red
icon indicates that a required field is either not filled in or contains invalid data
that must be changed. Figure 5-8 shows the dialog with several warning icons.

Configure I Run ] Snap StartLive Focus  Test m"
Objective and Carnera- 10x
| Plate name: l384 Wwells [16x24) v] [ Save Configuration... ]
B Piate- 384 wells (16x24)
SitesitolVsitdm il tiawell Mumber of rows: Mumber of columns: ‘wiell shape:
Acquisition - -
16 = 24 = Square -
Wavelengths
y el Colurnn Flate
/1 DAPT D D diameter [pm]: E—E spacing [pm): length [rm]:
W W2 [Nane] =00 |2 4500 |2 1278 |2
B ([ ]H 10
Timelapse- 1time points
- Column Row sooog] Flate
Z Series- 5 planes -E D offset [pm): D spacing [pm): 88a| width [mm]:
B Fluidics 12130 1= 4500 = :gg 85 =
Journals- 0 selected D D D 2
Dizplayleting: Row 1wl Plate
D offzet [pm]: depth [pm]: height [rm]:
D D 8350 = 12000 1= 144 12
[ Edit Plate Bottom Settings... ] [ Lazer Autofocus \Wizard... ]
Settings have not baen generated by the Laser Autafacus Wizard far this plate
Figure 5-8: Plate Acquisition Setup Dialog with Warning Icons
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Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab

You set the objective magnification, the camera binning, and the gain for a protocol in the
Objective and Camera tab. Based on these settings, you can improve either the image
acquisition speed or the image quality.

Shap  Start Live Focus lest

Configure ]Hun | Prewview

Objective and Camera- 10x
Plate- Greiner 384 Wells (16:x24)
Sites to Wisit- single site

I agrification: 10% -

— Camera binning: 1 = Calibration (binned):  1.00 % 1.00 um
Acquisition

Autofocus

Gair: Gain1[1x] =
Wavelengths

Wifl DAL
M2 FITC
Display Settings

Q) [ ) [smmn]

Figure 5-9: Plate Acquisition Setup dialog: Configure tab, Objective and Camera tab

Table 5-1: Plate Acquisition Setup dialog: Configure tab, Objective and Camera tab
configuration options

Option Description

Magnification | Selects the magnification setting for the protocol. Magnification settings
assign X and Y offset values (parcentricity) and a Z offset (parfocality) to a
specific objective. When you select a specific objective, the objective is
physically moved to the acquisition position.

Note: The available magnifications are defined with the Configure
Magnification dialog. See Verifying Magnification Settings on page 44. You
must assign a calibration to each magnification setting. See Verifying
Calibration Settings on page 46.
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Table 5-1: Plate Acquisition Setup dialog: Configure tab, Objective and Camera tab
configuration options (continued)

Option Description

Camera binning

Specifies the binning value that is to be applied to the camera. Binning
combines the output of adjacent pixels in square multiples. For example,
a camera binning value of 1 is only one pixel, a binning value of 2
combines 2x2 or four pixels in a square, a binning value of 3 combines
3x3 or nine pixels in a square, and so on. This reduces the image file size
and resolution, and increases signal-to-noise ratio.

Note: If sufficient light is available, lower camera binning increases the
image resolution, whereas higher binning increases the signal-to-noise
ratio for a given exposure time. Higher binning also improves the speed
of the acquisition for a given target signal per bin.

Camera gain

Specifies the amplification that is to be applied to the camera output.

Configuring Objective and Camera Options

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

1. Click the Objective and Camera tab.

2. Select the Magnification setting for the protocol to move the selected objective into

position.

3. Specify the Camera binning value that is to be applied to the camera.

Note: The resulting pixel size (image calibration) is updated based on the current
maghnification and binning settings.

4. |If applicable, select the amount of gain.

When you are finished configuring the acquisition protocol, then continue to Saving a
Plate Acquisition Protocol on page 142. Otherwise, continue with the next steps to
further optimize your protocol settings. See:

e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.

e Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99.

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.
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Plate Acquisition Setup Dialog: Configure Tab, Plate Tab

78

You configure the required plate dimensions on the Plate tab to accurately control the X, Y,
and Z movements of the ImageXpress Micro System. Defining accurate plate dimensions
prevents the imager from making potentially hazardous movements. Your defined plate
dimensions also ensure that the laser-based autofocusing is as accurate as possible.

Snap StartLive Focus  Test Sy

Configure ] Run | Freview
Objecti dc - 10
JECHMVE S amela . _ Plate name: | Matiical 384 Wells 16424 '] [ Save Configuration... ]
Plate- Matrical 384 Wells -16x:
S'_te_s_ {10 Wil el diim Mumber of rowes: Mumber of columns: wiell shape:
Acquisition 1E = 24 =

Autofocus

Wavelenath iy el Calurnr Gonooooooooo] Flate
RS DE} S D D diameter [pm): E—E spacing [pm): Aaaaoaaaasan| length (mm:
i 200 = B geeazazzenns] 1278 |5
re——|OE ™" OO = &

Display Settings

T— ——  LColumn Row aoaa] Plate
-E D offzet [pm]; D spacing [pm]; gl width [mm];
12130 = 4500 1= 8 855 |=
L1 [] i
Fiow -r wiell Plate
D offzet [pm]: depth [pm]: height [mm):
144 =

DD 89990 = 11800 =

[EditPIateBottomSettings...] [ Lazer Autofocus Wizard... ]

@ [ LCloze ] [ Summary >

Figure 5-10: Plate Acquisition Setup dialog: Configure tab, Plate tab

% Note: The MetaXpress Software installation flash drive comes with a variety of
common plate types already configured. From the MetaXpress Software flash drive,
find the Plates folder for plate files. Also see: Verifying Plate Types on page 53.
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Table 5-2: Plate Settings

Option Description

Plate name

Specifies the plate type that you are using for the protocol. You can select
an existing configuration, or you can create a new custom plate
configuration. The tab fields are automatically populated with values
according to the plate type that you select. If your plate type is not available
on the Plate name list, then you must manually type the manufacturer’s
plate specifications for these values.

Note: The manufacturer generally cannot provide values for the Plate
Bottom settings, including Optical thickness, which is not the same as
physical thickness, and the Bottom variation. You must run the Laser
Autofocus Wizard to measure these values on the instrument to ensure
proper focusing. See Considering Plate Dimensions on page 80.

Save
Configuration

Opens the Save Configuration dialog that you use to name and save a new
custom plate configuration based on the currently displayed plate type
values.

Number of Indicates the number of rows for the selected plate type.

rows

Number of Indicates the number of columns for the selected plate type.
columns

Well shape Indicates the shape of the well on the plate, either Circle or Square.

Well diameter

Specifies the diameter of the well in um.

Note: The wells for many plate types have a slight conical shape. If you are
creating a new custom plate configuration, then you must provide the
diameter of the bottom of the well, not the top.

Column Specifies the spacing in um between each well on the X axis.

spacing Note: Generally, this value should be the same for both the X and Y axis;
however, if you are creating a new custom plate configuration, you can
specify different values if needed.

Plate length Specifies the plate length in mm. The ANSI standard is 127.8 mm.

Column offset

Specifies the distance in um between the center of well AO1 and the left
edge of the plate.
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Table 5-2: Plate Settings (continued)

Option Description

Row Spacing | Specifies the spacing in um between each well on the Y axis.

Note: Generally, this value should be the same for both the X and Y axis.
However, if you are creating a new custom plate configuration, you can
specify different values if needed.

Plate width Specifies the Plate width in mm. The ANSI standard is 85.5 mm.

Row offset Specifies the distance in um between the center of well AO1 and the top
edge of the plate.

Well depth Specifies the well depth in um.

Note: The correct Well depth value is required for autofocusing and
fluidics events.

Plate height | Specifies the plate heightin mm.

Note: The correct Plate height value is required for autofocusing and
fluidics events.

Edit Plate Opens the Configure Plate Bottom Settings dialog that you use to adjust

Bottom plate bottom settings.

Settings CAUTION! This dialog is intended primarily for informational and diagnostic
purposes, and only advanced users should use this feature to adjust plate
bottom settings. If you adjust plate bottom settings incorrectly, you might
damage the objective or plate. Molecular Devices strongly recommends
that you use the Laser Autofocus Wizard to calculate the plate bottom
measurements instead of editing them here.

Laser Opens the Laser Autofocus Wizard, which guides you step by step through

Autofocus the process of automatically calculating plate bottom dimensions and the

Wizard focus laser exposure times that are required for each objective with your
selected plate type.

Considering Plate Dimensions

Even if you select an existing plate type configuration, Molecular Devices recommends that
you use the Laser Autofocus Wizard to verify the accuracy of the Bottom thickness and the
four different variation measurements for your plates, where:

e Bottom thickness is a value in um that is the average optical thickness for the well

bottom.
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e The four different measurements include the following:

Bottom thickness max variation
Adjacent well max variation
Intra-well max variation

Plate max variation

E

Note: All plate bottom thickness values (also known as reduced thickness
measurements) are optical thickness as measured using the objective. These values
are not equivalent to the physical thickness measurements that the plate
manufacturer provides. The optical thickness is calculated by the software by dividing
the physical thickness of the plate bottom by the refractive index of the material of
which it is composed.

Although plate manufacturers generally provide reliable plate and well dimensions, you must
calculate the plate bottom measurements, such as average thickness and maximum variation
in thickness of the entire plate. These parameters are critical and can vary from lot to lot.
Also, plate manufacturers can change plate parameters without changing plate names. The
Laser Autofocus Wizard walks you through the steps to automatically calculate plate bottom

dimensions as well as the exposure times that are required for each objective.

=

Note: The Laser Autofocus Wizard calculates measurements as accurately as
possible. Some manual verification and adjustment of the settings might be necessary
to optimize the results, particularly for thin-bottom plates. For detailed information
about the settings that the wizard calculates, see the “Configure Laser Autofocus
Settings Dialog Options” topic in the MetaXpress Software help. With the Laser
Autofocus wizard open, press F1 to access the help. If you need more assistance,
contact Technical Support. See Obtaining Support on page 309.

CAUTION! Do not use the Laser Autofocus Wizard for slides because this feature is
not compatible with slides. If you need assistance imaging slides, contact Technical
Support. See Obtaining Support on page 309.
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Configuring the Dimensions for a new Custom Plate
Configuration
If your custom plate is 96-well or 384-well format, then you can select the appropriate

template, and modify any values as needed. If your custom plate is any other size, then you
must specify all the values for the plate.

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

1. Choose the appropriate size for your custom plate.
2. Click Save Configuration.

3. Inthe Plate Acquisition - Save Configuration dialog, type the name for your custom
plate configuration, and then click Save.

4. Inthe Well shape field, select the well shape for the plate.

Complete the remaining configuration fields as required. See Table 5-2: Plate Settings on
page 79.

CAUTION! You must enter the Well depth and Plate height values and all other
plate dimensions correctly before you run the Laser Autofocus Wizard to
prevent the wizard from failing.

6. Click Laser Autofocus Wizard and follow the steps that the wizard provides to calculate
plate bottom measurements.

If required, edit the Well depth field and the Plate height field values.
Click Save Configuration.

Click Plate Acquisition - Save Configuration > Save, and then to overwrite the existing
custom plate type, click Yes.

% Note: If needed, adjust any objectives with correction collars to match the plate
bottom thickness. See Adjusting the Spherical-Aberration Correction Collar on
ELWD Objectives on page 278.
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10. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:
e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.
e Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99.
e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.

Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab

You configure the number of sites that are to be acquired for each well in a plate acquisition
protocol on the Sites to Visit tab. You can acquire a single site per well, or multiple sites per

well. The number of sites that you can acquire in a well depends on the size of the well, the

objective magnification, the distribution of sample material in the well, the type of plate, and
the fluid content of the well.

The dialog tab is dynamically updated with the appropriate configuration options based on
the site option that you select. The site map, which is a graphical representation of the sites
that you are configuring, is dynamically updated based on the configuration options that you
select and the values that you specify for these options.

Note: You use the plate map and site map that are at the top of the Plate Acquisition
Setup dialog to select and move to the wells and sites that are to be analyzed in a
plate acquisition protocol.

Also See:
e Acquiring a Single Site in Each Well on page 83
e Acquiring a Fixed Number of Sites in Each Well on page 86
e Configuring Adaptive Acquisition for Well Sites on page 89
e Configuring a Multi-Well Acquisition on page 97

Acquiring a Single Site in Each Well

To acquire a single site in each well, use the following procedure.

* Tip: To acquire a single off-center site, you should select Fixed number of sites,
configure the site layout, and then deselect the unwanted sites. See Acquiring a Fixed
Number of Sites in Each Well on page 86.
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Configure ] Run ]

Achive Wavelength DAPI -

Snap  Start Live Focus

@ oo (v |

Ve Preview

Objective and Camera- 40x
_Plate- Costar 86 Well plate-138¢

Sites to Yisit- single site

Acquisition

Autofocus

Wavelengths

Wi¥l DAPT
Wi¥2 FITC
Display Settings

Save Protocol... *

Site Optionz [ Custom field of view (%] ‘wiell size: 32 mn
@ Single site ; ;
() Fixed number of sites B F 2
() Adaptive acquisiion  Site/image size: 348.00 x 280.00 pm
0 Mulki-weel
Acquires a single site centered in each well

@ [ Close ] [Summar_l,l))]

Figure 5-11: Plate Acquisition Setup dialog: Configure tab, Sites to Visit tab, Single site

option selected

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

1. Open the Sites to Visit tab.

2. Select Single Site.
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3. Optionally, to specify a percentage of the field of view the camera will acquire, select
Custom Field of View (%), and then type the X (width) value and Y (height) value.

% Note: The full field of view for the camera is 100 percent (100% in the X field

and 100% in the Y field). So, for example, if the full field of view width is
1000 pum, then to acquire a width of 500 um, enter 50 in the X field.

% Note: The Custom Field of View feature is compatible with full-size shading

correction images when using Legacy Correction. See Correcting Image Shading
on Acquired Images—Legacy on page 118.

*

Tip: This feature is particularly useful for acquiring images from an unevenly
illuminated full field, or for acquiring images that include the area outside the
well boundary.

For Multi-well acquisitions, use the full field of view, because the Custom Field of
View value severely reduces the amount from each well acquired.

4. Use

the plate map to specify a subset of wells within a plate for data acquisition. All

active wells are green in the plate map. Inactive wells are gray in the plate map.

To turn off a single well, click on a green well graphic. The well turns gray to indicate
that this well will be skipped during data acquisition. To turn it back on, click the well
again. The well turns green again.

To turn off a column of wells, click on the number header. The column of wells
turns gray to indicate that they will all be skipped during data acquisition. To turn
them back on, click the column header again. The wells turn green again.

To turn off a row of wells, click on the letter header. The row of wells turns gray to
indicate that they will all be skipped during data acquisition. To turn them back on,
click the letter header again. The wells turn green again.

To turn off a contiguous group of wells, click and drag the red-outline across the
group of wells for selection. The selection group turns gray. To turn them back on,
click and drag the red-outline across the group of wells for selection again. The wells
turn green again.

To turn off or on all wells in a plate in a single step, click the white triangle in the
upper-left corner of the plate map.

Note: You can preselect the wells for the acquisition as part of the automated
protocol, or you can select the wells at the time that you run the protocol.
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5. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99.

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.

Acquiring a Fixed Number of Sites in Each Well

To acquire a fixed number of sites in each well, use the following procedure.

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

Active Wavelength E
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] Sites to Visit Hiosit @) Fixed number of sites : : 1.14% Well Coverage
ites to Visit- multi-site = .
— () Adaptive aoquisition  Sikesimage size: 248 00 % 26000 pm

Acquisitian () Multiwell

Autofocus Acquires a fived number of sites in each well
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Wil DAPT 5 pacing [pm)
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Display Settings Rows: |2 =0 i
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@ [ LCloze ] [Summary»]

Figure 5-12: Plate Acquisition Setup dialog: Configure tab, Sites to Visit tab, Fixed number
of sites option selected

1. Open the Sites to Visit tab.

2. Select Fixed number of sites.
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3. Optionally, to specify a percentage of the field of view the camera will acquire, select
Custom Field of View (%), and then type the X (width) value and Y (height) value.

E

Note: The full field of view for the camera is 100 percent (100% in the X field
and 100% in the Y field). So, for example, if the full field of view width is
1000 pum, then to acquire a width of 500 um, enter 50 in the X field.

=

Note: The Custom Field of View feature is compatible with full-size shading
correction images when using Legacy Correction. See Correcting Image Shading
on Acquired Images—Legacy on page 118.

*

Tip: This feature is particularly useful for acquiring images from an unevenly
illuminated full field, or for acquiring images that include the area outside the
well boundary.

For Multi-well acquisitions, use the full field of view, because the Custom Field of
View value severely reduces the amount from each well acquired.

4. In the Columns and Rows fields, specify the maximum number of sites to be visited. For
example, the default values Columns 2 and Rows 2 acquire up to four sites, while
specifying Columns 3 and Rows 3 acquires up to nine sites.

=

Note: The maximum allowable values for these fields are Columns: 45 and
Rows: 35.
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5. Use

the plate map to specify a subset of wells within a plate for data acquisition. All

active wells are green in the plate map. Inactive wells are gray in the plate map.

To turn off a single well, click on a green well graphic. The well turns gray to indicate
that this well will be skipped during data acquisition. To turn it back on, click the well
again. The well turns green again.

To turn off a column of wells, click on the number header. The column of wells
turns gray to indicate that they will all be skipped during data acquisition. To turn
them back on, click the column header again. The wells turn green again.

To turn off a row of wells, click on the letter header. The row of wells turns gray to
indicate that they will all be skipped during data acquisition. To turn them back on,
click the letter header again. The wells turn green again.

To turn off a contiguous group of wells, click and drag the red-outline across the
group of wells for selection. The selection group turns gray. To turn them back on,
click and drag the red-outline across the group of wells for selection again. The wells
turn green again.

To turn off or on all wells in a plate in a single step, click the white triangle in the
upper-left corner of the plate map.

% Note: You can preselect the wells for the acquisition as part of the automated

protocol, or you can select the wells at the time that you run the protocol.

6. Use

the site map to specify a sub-set of sites within a well for data acquisition.

To turn a site off, click it. The site turns gray, which indicates that data will not be
acquired for the site. To turn the site back on, click the site again. The site turns
bright green again.

To turn off a contiguous group of sites in a single step, click and hold the left mouse
button, and then drag the cursor across the appropriate sites. To turn the sites back
on, click and hold the left mouse button, and then drag the cursor across the sites
again.

% Note: The site controls apply to all sites in all wells at the same time. When you

turn on or off sites for a selected well, then all wells in the plate will have data
acquired for the same sites.

=

Note: You can configure automated data acquisitions for the wells as part of a
protocol. See Running Plate Acquisitions on page 143.
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7. Optionally, do one of the following as needed:

e To manually adjust the spacing between adjacent sites, where the default value is
zero, or no spacing, enter the X and Y values for the spacing in the Spacing (um)
fields.

* To manually adjust the spacing between adjacent sites so that the sites overlap,
enter negative X and Y values for the spacing in the Spacing (um) fields.

Note: The camera size limits these values, and therefore, the amount of
overlapping that you can specify.

e To automatically adjust the spacing between adjacent sites so that there is zero
spacing between them, click Tile sites. The X and Y spacing values are set to zero.

e To automatically adjust the spacing between the adjacent sites to the maximum
allowed value based on the selected plate type, click Fit sites to well. The X and Y
spacing values are updated accordingly.

e To automatically overlap the sites by 10%, click Overlap Sites 10%. The X and Y
spacing values are updated to the appropriate negative values based on the selected
plate type.

8. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99.

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.

Configuring Adaptive Acquisition for Well Sites

The Adaptive acquisition option is a computational algorithm that is designed to analyze the
number of cells on the fly during sample acquisition to increase the chances of collecting
valid data in every well. If this option is selected, then the number of sites that are acquired
per well is based on the number of cells per well.

% Note: The Adaptive acquisition option can significantly reduce acquisition time for
multi-wavelength acquisition that requires a minimum number of cells per well or for
samples with differing conditions across the plate.
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* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See

Viewing the Summary Panel on page 141.
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Figure 5-13: Plate Acquisition Setup dialog: Configure tab, Sites to Visit tab, Adaptive

Acquisition option selected
1. Open the Sites to Visit tab.
2. Select Adaptive Acquisition.
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3. Optionally, to specify a percentage of the field of view the camera will acquire, select
Custom Field of View (%), and then type the X (width) value and Y (height) value.

E

Note: The full field of view for the camera is 100 percent (100% in the X field
and 100% in the Y field). So, for example, if the full field of view width is
1000 pum, then to acquire a width of 500 um, enter 50 in the X field.

=

Note: The Custom Field of View feature is compatible with full-size shading
correction images when using Legacy Correction. See Correcting Image Shading
on Acquired Images—Legacy on page 118.

*

Tip: This feature is particularly useful for acquiring images from an unevenly
illuminated full field, or for acquiring images that include the area outside the
well boundary.

For Multi-well acquisitions, use the full field of view, because the Custom Field of
View value severely reduces the amount from each well acquired.

4. In the Columns and Rows fields, specify the maximum number of sites to be visited. For
example, the default values Columns 2 and Rows 2 acquire up to four sites, while
specifying Columns 3 and Rows 3 acquires up to nine sites.

E

Note: Columns: 45 and Rows: 35 are the maximum allowable configuration.
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5. Use

the plate map to specify a subset of wells within a plate for data acquisition. All

active wells are green in the plate map. Inactive wells are gray in the plate map.

To turn off a single well, click on a green well graphic. The well turns gray to indicate
that this well will be skipped during data acquisition. To turn it back on, click the well
again. The well turns green again.

To turn off a column of wells, click on the number header. The column of wells
turns gray to indicate that they will all be skipped during data acquisition. To turn
them back on, click the column header again. The wells turn green again.

To turn off a row of wells, click on the letter header. The row of wells turns gray to
indicate that they will all be skipped during data acquisition. To turn them back on,
click the letter header again. The wells turn green again.

To turn off a contiguous group of wells, click and drag the red-outline across the
group of wells for selection. The selection group turns gray. To turn them back on,
click and drag the red-outline across the group of wells for selection again. The wells
turn green again.

To turn off or on all wells in a plate in a single step, click the white triangle in the
upper-left corner of the plate map.

% Note: You can preselect the wells for the acquisition as part of the automated

protocol, or you can select the wells at the time that you run the protocol.

6. Use

the site map to specify a sub-set of sites within a well for data acquisition.

To turn a site off, click it. The site turns gray, which indicates that data will not be
acquired for the site. To turn the site back on, click the site again. The site turns
bright green again.

To turn off a contiguous group of sites in a single step, click and hold the left mouse
button, and then drag the cursor across the appropriate sites. To turn the sites back
on, click and hold the left mouse button, and then drag the cursor across the sites
again.

% Note: The site controls apply to all sites in all wells at the same time. When you

turn on or off sites for a selected well, then all wells in the plate will have data
acquired for the same sites.

=

Note: You can configure automated data acquisitions for the wells as part of a
protocol. See Running Plate Acquisitions on page 143.
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7. Optionally, do one of the following as needed:

To manually adjust the spacing between adjacent sites, where the default value is
zero, or no spacing, enter the X and Y values for the spacing in the Spacing (um)
fields.

To manually adjust the spacing between adjacent sites so that the sites overlap,
enter negative X and Y values for the spacing in the Spacing (um) fields.

Note: The camera size limits these values, and therefore, the amount of
overlapping that you can specify.

To automatically adjust the spacing between adjacent sites so that there is zero
spacing between them, click Tile sites. The X and Y spacing values are set to zero.

To automatically adjust the spacing between the adjacent sites to the maximum
allowed value based on the selected plate type, click Fit sites to well. The X and Y
spacing values are updated accordingly.

To automatically overlap the sites by 10%, click Overlap Sites 10%. The X and Y
spacing values are updated to the appropriate negative values based on the selected
plate type.
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8. Specify the Adaptive Acquisition settings.

Table 5-3: Adaptive Acquisition Settings

Setting Description

Minimum The minimum number of sites to visit in a well. The MetaXpress

sites to visit | Software acquires at least this minimum number of sites and then it
continues to acquire sites until the total number of cells counted per
well value as specified in the Cell count per well field is reached.

Wavelength | The wavelength that is used to differentiate nuclei in the source image.

Note: For the most efficient acquisition, this wavelength should be the
same as the wavelength that is designated as being the first to be
acquired. See Specifying the Number of Acquisition Wavelengths on
page 106.

Approximate
width

The approximate minimum width and the approximate maximum
width of the nuclei that are expected to be detected.

Note: Nuclei patterns in the source image that fall below this range are
considered as noise. The algorithm might split larger objects that are
above the maximum width into smaller objects, which can affect the
cell count.

Intensity
above local
background
gray levels

The intensity threshold of nuclei in the source image compared to the
neighboring background values. This setting controls the sensitivity of
detection.

Note: For information about setting the intensity threshold, see
Calculating the Intensity Above Local Background Gray Levels Value on
page 96.

Note: The Approximate width and the Intensity above local background gray levels
work together. A nucleus is determined by an object size and relative intensity above
the background.

Cell count
per well

The total number of nuclei in each well that the MetaXpress Software
must acquire before stopping acquisition of the well.

Note: The MetaXpress Software always acquires the minimum number
of sites, even if the Cell count per well can be acquired with a fewer
number of sites. As the Adaptive Acquisition mode runs, a real-time
count of the cells in the currently selected well is displayed as the
images are acquired. Adaptive Acquisition stops acquiring when the
maximum number of sites that have been defined is reached, even if
the specified cell count is not acquired.
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9. Optionally, to determine if your current acquisition settings are appropriate for
differentiating nuclei, do the following:

Select an appropriate well and site for reviewing your settings.

Click Focus to bring the sample into focus.

% Note: Focus does a large-range autofocus on the currently selected well and
site. To ensure that your cell counting settings are accurate, bring the sample
into focus before you click Test Segmentation.

Click Test Segmentation to snap an image and count the nuclei. Both an acquisition

image and the total number of cells that were counted in the image are displayed.

L8] *Plate Acquisition Snap- DAPI (50%) CEX

Figure 5-14: An example of Test Segmentation results in the Adaptive Acquisition
mode. The red shows the segmentation overlaid on the original DAPI image.

If your test results are satisfactory, then continue to the next step. Otherwise, repeat
Step 8 and Step 9 until your test results are satisfactory.

10. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99.

Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.
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Calculating the Intensity Above Local Background Gray Levels Value

To calculate the Intensity above local background gray levels value, use the following
procedure:

1.

If the Region toolbar is not open, then click Regions > Regions Tools (default menu), or
Measure > Regions > Regions Tools (simplified menu).

Select the Arrow tool as shown in the following figure:

Region Tools 3]

MOCG N Vv & &

Figure 5-15: Region tools on the Region toolbar

On the source image, locate one of the dimmest objects (for example, a nucleus, if
applicable) that the MetaXpress Software must be able to detect.

Position your mouse pointer on the dimmest part of the object and make note of the
gray level value that is displayed in the status bar.

As you move the cursor, the X, Y coordinates and the gray level value of the pixel that is
under the cursor are indicated at the bottom of the MetaXpress Software desktop. The X
and Y coordinates are enclosed in parentheses and the gray level value is displayed to
the right. For example, (48, 158) -> 18000 indicates that 18000 is the average gray level
value of the pixel.

(101, 80 -= 366

Figure 5-16: Gray level indicators

Position your mouse pointer just to the outside of the object and make note of the gray
level value that is displayed in the status bar.

For example, (48, 162) -> 2000 indicates that 2000 is the average gray level value of the
background just outside the object.

* Tip: Instead of doing Step 4 and Step 5, you can draw a line region across a cell
and its local background, and then use the Linescan tool that is available from the
Measure menu to see more exact intensity values. For more information about
this tool, see the MetaXpress Software application help.

Subtract the gray level value of the background from the gray level value of the object.

Enter this value into the Intensity above local background field in this dialog.
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Configuring a Multi-Well Acquisition

To acquire high density plates faster, you can run a multi-well acquisition. A multi-well
acquisition uses the size of the camera field of view to acquire several wells simultaneously
while taking a single image, thereby reducing plate acquisition time. The MetaXpress
Software automatically calculates the number of wells in which a site can be simultaneously
acquired. This value depends on the plate well density and the magnification that is
configured for the protocol. Common configurations for multi-well acquisitions include a
1536-well plate with a 4x magnification objective or a 384-well plate with a 2x magnification
objective.

Note: During a multi-well acquisition, wells that are not selected might be exposed to
excitation light from imaging neighboring selected wells. However, images are not
saved for the wells that are not selected.

Active Wavelength E

Snap StartLive Focus  Test

Configure ] Bun ] Presview
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() Fised number of sites

Sites to Yisit- multi-well = . & a8 . .
() Adaptive acquisiion  Sikeimage size: 176 1,36 mm

Acquisition @ Multi-wel
Wiavelengths Acquires a single site in 4 [2 % 2] wells simultaneously
i1 DAPL reducing plate acquisition time
W1 FITC Mot for uge with fluidics or devices/camera journal events

Timelapse- 1time paints

7 Series- 5 planes
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Display Settings
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Figure 5-17: Plate Acquisition Setup dialog: Configure tab, Sites to Visit tab, Multi-well
option selected

5015321 E 97



ImageXpress Micro System User Guide

98

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See

Viewing the Summary Panel on page 141.

1. Open the Sites to Visit tab.
2. Select Multi-well.

3. Optionally, to specify a percentage of the field of view the camera will acquire, select
Custom Field of View (%), and then type the X (width) value and Y (height) value.

&

Note: The full field of view for the camera is 100 percent (100% in the X field
and 100% in the Y field). So, for example, if the full field of view width is
1000 um, then to acquire a width of 500 um, enter 50 in the X field.

=

Note: The Custom Field of View feature is compatible with full-size shading
correction images when using Legacy Correction. See Correcting Image Shading
on Acquired Images—Legacy on page 118.

Tip: This feature is particularly useful for acquiring images from an unevenly
illuminated full field, or for acquiring images that include the area outside the
well boundary.

For Multi-well acquisitions, use the full field of view, because the Custom Field of
View value severely reduces the amount from each well acquired.
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4. Use the plate map to specify a subset of wells within a plate for data acquisition. All
active wells are green in the plate map. Inactive wells are gray in the plate map.

To turn off a single well, click on a green well graphic. The well turns gray to indicate
that this well will be skipped during data acquisition. To turn it back on, click the well
again. The well turns green again.

To turn off a column of wells, click on the number header. The column of wells
turns gray to indicate that they will all be skipped during data acquisition. To turn
them back on, click the column header again. The wells turn green again.

To turn off a row of wells, click on the letter header. The row of wells turns gray to
indicate that they will all be skipped during data acquisition. To turn them back on,
click the letter header again. The wells turn green again.

To turn off a contiguous group of wells, click and drag the red-outline across the
group of wells for selection. The selection group turns gray. To turn them back on,
click and drag the red-outline across the group of wells for selection again. The wells
turn green again.

To turn off or on all wells in a plate in a single step, click the white triangle in the
upper-left corner of the plate map.

% Note: You can preselect the wells for the acquisition as part of the automated

protocol, or you can select the wells at the time that you run the protocol.

5. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99.

Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.

Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab

At a minimum, you must specify the autofocus options and the acquisition wavelengths for
your protocol. Optionally, you can also specify various settings such as Use Fluidics and Run
Journals During Acquisition. Depending on the options that you select, other tabs with
additional configuration options can be displayed.
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Figure 5-18: Plate Acquisition Setup dialog: Configure tab, Acquisition tab
See:

e Configuring Autofocus Options on page 100

e Specifying the Number of Acquisition Wavelengths on page 106

e Configuring Series Acquisition Options on page 120

e Configuring Journals to Run During Acquisition on page 129

e Configuring Post-Acquisition Analysis Options on page 133

Note: To configure fluidic stations, select Use Fluidics to enable the Fluidics tab. For
information about configuring fluidics stations and properties, see Optional Expansion
Solutions on page 175, or the MetaXpress Software help topic “Fluidics Events.”

Configuring Autofocus Options

Two configurable autofocus options are available on the Acquisition tab.

e Laser-based Focusing is generally set to find the bottom of the well, and then moves the
objective a specified distance up from the well bottom. This method is generally the
fastest and does not cause photo damage to your wells. However, this method might not
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be sufficient if the distance above the bottom of the well varies in your sample.
Thumbprints or scratches at the bottom of the plate affect focus performance.

* Image-based Focusing uses a contrast-based algorithm to identify the best focus image.
This option works best for experiments that use low-power objectives or when the
sample distance above the bottom of the plate varies. Performance can be slower than
Laser-based Focusing and focusing can fail if out-of-focus debris is in a sample.

You can configure one or both of the Autofocus Options for a plate acquisition protocol. With
the exception of oil-immersion objectives, Molecular Devices recommends primarily using
Laser-based Focusing. For oil-immersion objectives, use only Image-based Focusing.

Certain types of samples can benefit from using both Image-based Focusing and Laser-based
Focusing, including live organisms, suspension cells, tissue samples, and assays where the
best focus position varies with the phenotype. When you select both focus options, the
Laser-based Focusing is used move the selected objective to a specified position above the
bottom of the well, and the Image-based Focusing is used to fine tune the focus.

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

To configure autofocus options, use the following procedure:
1. Click Acquisition.
2. Under Autofocus options, select one or both options.
* Enable laser-based focusing

* Enable image-based focusing (for acquisition or laser recovery)

Note: Molecular Devices recommends using Image-based Focusing with
complex samples that have variations in distance between the surface of the
plate and the sample.
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3. Click Autofocus.
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Figure 5-19: Plate Acquisition Setup dialog: Configure tab, Autofocus tab
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4. Configure the Autofocus options.
Table 5-4: Autofocus options

Options Description

Laser-based Focusing is available only if Enable laser-based focusing is selected on the
Acquisition tab.

Configure Opens the Configure Laser Autofocus Settings dialog. The settings for

Laser this dialog will have been calculated by running the Laser Autofocus
Autofocus | Wizard. If the wizard has not been run for a selected plate and
Settings objective, then the dialog will not contain any values. You can modify the

settings that the wizard has calculated for this dialog.

Note: The MetaXpress Software help topic “Configure Laser Autofocus
Settings - Dialog Options” provides detailed information about the
settings that the wizard calculates. Press F1 with the dialog open to
access the help. For tips about using the Laser Autofocus Wizard,
contact Technical Support for assistance. See Obtaining Support on page
309.

Well to well autofocus adjusts the focus as the acquisition moves from well to well.
Note: Chamber slides with wells can use any of these options.

Focus on The default value and the recommended option for most plate

well bottom | acquisition protocols.

The initial focus on the plate for finding the samples, focuses on both the
plate bottom and well bottom. As the system moves from well to well,
the camera focuses on the well bottom only, using values recorded in
the Edit Plate Bottom Settings option on the Plate tab to determine the
focus range.

Focus on Offsets the focus laser by the Bottom thickness of the plate from the
plate plate configuration. Select this option if you are using any of the
bottom, following:

then offset | — A thin-bottom plate with a large depth of field objective, needed

by bottom because of low magnification or low numerical aperture. This setting is
thickness generally used for magnifications of 4x and below.

—Aslide

— Multi-well acquisition

Focus on The laser focuses on both the plate bottom and the well bottom at every
plate and well.
well bottom [ Recommended setting for plates with extreme bottom variation.
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Table 5-4: Autofocus options (continued)

Options Description

Image-based Focusing

Algorithm: includes the following focusing algorithm options.

Standard Default algorithm, based on a standard group of settings including a
normal camera signal level.
Low Signal | Based on a set of values designed to compensate for a low signal level

on the camera, and pixel intensities that are brighter when slightly out
of focus.

Camera configuration options:

Binning Sets the binning used by the camera during Auto Focus and Show Live.
Horizontal and vertical binning are always set to the same value.

Custom For individual wavelengths during autofocus. If this option is not

exposure selected, then the exposure time is calculated based on autofocus

times binning and acquisition exposure time. If this option is selected and you
select either or both Laser and Image or Laser with Image Recovery
for the first acquisition wavelength (W1), or Image-based for any
subsequent acquisition wavelengths (W2, W3, and so on), then you must
also specify values for Exposure and Gain on the Wavelength tabs. See
Specifying the Number of Acquisition Wavelengths on page 106.

Allow Enabled only if both Enable laser-based focusing and Enable image-

image-based | based focusing are selected.

focusing for | Use Image-based focusing only if Laser-based focusing cannot find the

recovery plate or well bottom.

from The image-based recovery search is centered on an estimated well

laser-based | bottom offset position.

well bottom | The estimated position is calculated by using the plate bottom position

failures that was found during the last successful laser autofocus attempt, and

then adding the plate bottom thickness and post-laser offset values to
this plate bottom thickness value.

Initial well for finding sample: Sets the well to use for the first Find Sample autofocus.

First well
acquired

Finds the sample autofocus using the first well that is acquired.
Recommended setting for most protocols
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Table 5-4: Autofocus options (continued)

Options Description

Specific well | Finds the sample autofocus using a well that you specify.
Note: After you select this option, you must specify the well row and
column number. Al is the default value.
Skip Find Disables the initial Find Sample autofocus when starting to acquire a
Sample plate.
(selectif Select this option when your sample is already in focus.
sample is Note: Select this option when using an oil-immersion objective, and you
already in must manually find the focus before starting the plate acquisition.
focus)
Number of | Enabled only if the First well acquired option is selected.
wells to The first well in which a sample is found is the well that is used for
attempt autofocusing. The default value is one.
initial find Note: If you are using a robot for automated plate loading, set this value
sample to three or greater.

Site Autofocus is enabled only if Fixed number of sites or Adaptive Acquisition is
selected on the Sites to Visit tab. This section includes several options for configuring
site-to-site autofocus.

First site Autofocuses in the top-left site in the well.

only

Center of Autofocuses in the center of the well.

well only Note: Select this option when the magnification is low and the sites are
relatively close together.

All sites Autofocuses for each site.

Note: Select this option with higher magnification, when the sites are
spread far apart, or there is extreme variation in the plate bottom.

Timelapse Autofocus is enabled only if Acquire Time Series is selected on the
Acquisition tab. See Configuring Series Acquisition Options on page 120.

First Use for fast kinetic acquisitions.
timepoint

only

All Use for long timelapse acquisitions.
timepoints
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Table 5-4: Autofocus options (continued)

Options Description

Every Nth Set a value that is less than the number of specified timepoints. See
timepoint Configuring Time Series Acquisition Options on page 122.

View Opens the Auto Focus Details dialog, which lists the current autofocus
Focusing parameters. This information can be useful for diagnostic purposes
Details when troubleshooting focusing issues.

Click Copy to copy the parameters to the clipboard, and then paste them
into a third party application, such as Microsoft Word.

5. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:
e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.
e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.
e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.

Specifying the Number of Acquisition Wavelengths

You specify the total number of acquisition wavelengths for an experiment on the
Wavelengths tab. You must specify at least one acquisition wavelength, but you can specify
up to a maximum of eight. You configure exposure time, autofocus, and timelapse settings
for each acquisition wavelength on an individual wavelength tab. Individual placeholder tabs
(W1, W2, W3, and so on) are enabled that correspond to the number of acquisition
wavelengths that you have set. For example, if you set the Number of wavelengths to three,
then a W1 tab, a W2 tab, and a W3 tab are enabled. The red warning icon indicates that you
have yet to configure the acquisition wavelengths. See Figure 5-20.
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R— .2

Snap Start Live Focus  Test z
Preview

Objective and Camera- 10x

Plate- Costar 96 Well

Sites to Visit- single site

Acquisition
Wavelengths

W1 DAPT

W2 FITC

W3 TRITC
Display

Save Protocol... ©

MNumber of wavelengths: 3

[+

TL Legacy Shading Comection Refinement Level: 2 =

@ [ Close ] isummary»E

Figure 5-20: Plate Acquisition Setup dialog: Configure tab, Wavelength tab: Three
placeholder Wavelength tabs

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

To specify the number of acquisition wavelengths, do the following:

1. Click the Wavelengths tab.

% Note: TL Legacy Shading Correction Refinement Level is always displayed on the
Wavelengths tab. The default value is two. This option is applied only if
Autocorrect for TL Legacy is selected for Shading Correction for one or more
acquisition wavelengths. The larger the value for the refinement level, the flatter
the transmitted light image will be, however increasing this value will slow the
acquisition routine. The single value that is specified here applies to all acquisition
wavelengths for which Auto Correction for TL Legacy is selected as the shading
correction method. See Shading Correction on page 117.
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2. Inthe Number of wavelengths field, specify the total number of wavelengths that are to
be used for acquisition, where the minimum value is one and the maximum value is
eight.

3. Configure each acquisition wavelength. See Configuring an Acquisition Wavelength on
page 108.

Configuring an Acquisition Wavelength

* Tip: For efficiency, configure the acquisition wavelengths in the order that minimizes
filter movement. The order in which you configure the acquisition wavelengths
corresponds to the acquisition order. For example, if you configure the W1 tab as a
DAPI wavelength and then configure the W2 tab as a FITC wavelength, then the DAPI
acquisition wavelength runs first and the FITC acquisition wavelength runs second.

For each individual wavelength placeholder tab, do the following in the order listed:
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1. Click the individual wavelength tab, for example, W1.
2. Inthe lllumination setting field, select the illumination wavelength, for example, DAPI.

The selection name is displayed in the Active Wavelength field under the plate map, and
on the individual tab.

Active Wavelength E

B Configure I Run | Shap Startlive Focuz  Test Praview
Objective and Carnera- 4x
Plate- Costar 96 Well plate-138¢

Sites to Visit- single site Exposure [ms]: 1 T| | Auto Expose | Target max intensity: 3000 -

Acquisition

llumnination: [ DaPl hd ] [ Bright sample

Autofocus options

Autofocus

Wavelengths

W1 DAPI Mone -

. Wi [Mone]
. Wi¥3 [Mone]

Timelapse- 1time points

Display Calculate Offset | |»

Acquizition Options

Timelapze: [at all time points 2

[] Digital Confocal finfa) 3 L |0.200

Shading Corection: | Auto Comrection for TL -«

@) (o] Cammn)

Figure 5-21: Plate Acquisition Setup dialog: Configure tab, Wavelength tab: Setting
placeholder Wavelength tab
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3. Configure the remaining acquisition wavelength options, where:

Offset (um) is the Z motor offset distance for each wavelength that is defined. For the
first wavelength, if you are using laser-based focusing, then the offset is the distance
between the bottom of the well and the in-focus plane. If you are using just image-based
focusing, then no offset is required for the first wavelength. For the second and
subsequent wavelengths, with laser-based or image-based focusing, the offset is the
difference between the focus position of the Z motor using the first wavelength and the
focus position of the Z motor using the second or subsequent wavelength.

Table 5-5: Acquisition Wavelength Setting Options

Options Description

Bright
Sample

If your sample has a high intensity, but a low (1 ms to 7 ms) exposure
time, then select this option to reduce the light power for the selected
acquisition wavelength and prevent saturation of the sample. After you
select this option, adjust your exposure time accordingly to control the
precision of the sample brightness.

Exposure
(ms)

Specifies the exposure time in milliseconds for the active wavelength.
You can type a value in this field or click Auto Expose to automatically
determine an exposure time. Exposure times should be determined
using an in-focus image.

Note: When you are configuring exposure times, check both the
positive and the negative controls. If you use a dim sample to set the
exposure time, then a bright sample might become saturated.

Auto Expose

Click to automatically set the exposure time that is required to obtain
the Target max intensity. If Auto Expose resultsin a1l msto 5 msvalue
to achieve this intensity, then you are automatically prompted to
activate Bright Sample mode to prevent saturation of your sample. Click
Yes to turn on Bright Sample mode and automatically rerun Auto
Expose, or click No to leave all settings as-is.

Note: Auto Expose is a manual tool to help configure the plate. This
feature does not enable automatic exposure adjustments while the
plate is being acquired. Exposure times should be determined using an
in-focus image.

Target max
intensity

Specifies the intensity that Auto Expose should attempt to attain for the
brightest pixel in the image.

Note: The recommended target intensity value is 75% of the maximum
gray level that is possible with your camera driver.
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Table 5-5: Acquisition Wavelength Setting Options (continued)

Options

Autofocus options specify the type of autofocus that is to be used when acquiring
images. The available options depend on the acquisition options that are selected on
the Acquisition tab.

Chapter 5: Configuring Plate Acquisition Options

Description

>)

None No autofocusing is done. If you select this option, then no other
autofocusing configuration options are available.

Laser with Displayed as an option only if Enable laser-based focusing is selected on

Z-offset the Acquisition tab. If selected, then the Laser-based Focusing is used
based on the settings that the Laser Autofocus Wizard calculates, or as
configured using Configure Laser Settings on the Acquisition tab.
Specify the Post-laser offset value in um, or click Calculate Offset to
automatically calculate the first (W1) wavelength offset.

Calculate Click > to display the options that are used for calculating the post-laser

Offseticon | offsetvalue.

Use Z stack enables the capture of multiple Z plane images so that you
can select the best in-focus plane.

Note: Without Use Z stack, MetaXpress Software carries out an image
autofocus and determines the best in-focus plane.

Custom Range determines the total search range and step size for
calculating the offset.

Note: Without Custom Range, the default values, based on the current
objective, are used for the Calculate Offset tool using either Z stack or
image autofocus.
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Table 5-5: Acquisition Wavelength Setting Options (continued)

Options

Laser And
Image

Description

Displayed as an option for only the first acquisition wavelength (W1) and
only if Enable laser-based focusing and Enable image-based focusing
are selected on the Acquisition tab. If selected, the laser autofocuses
first, and then image-based focusing fine tunes the focus. You must also
specify values for the following:

Image-based range +/- um specifies the search range for the image-
based portions of autofocusing.

Max. step specifies the maximum step size of a single Z move in um that
is required to get the correct focus position. This setting depends on the
objective that is used. Because the focus peak is narrower, use a smaller
step size with higher NA objectives.

If Custom exposure time is selected on the Autofocus tab, then with
Laser and image selected, you must also specify values for the
following:

Exposure (ms) specifies the exposure time in milliseconds for the
acquisition wavelength when autofocusing.

Gain sets the sensitivity of the camera when autofocusing. The Gain

option is not available for every camera type.
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Table 5-5: Acquisition Wavelength Setting Options (continued)

Options

Laser with
Image
Recovery

Chapter 5: Configuring Plate Acquisition Options

Description

Displayed only for the first acquisition (W1) wavelength and only if
Enable laser-based focusing and Enable image-based focusing are
selected on the Acquisition tab and Allow image-based focusing for
recovery from laser-based well bottom failures is selected on the
Autofocus tab.

When selected, you must also specify the following options:
Image-based range +/- pm specifies the range that is to be used for the
image-based portions of autofocusing.

Note: You should adjust the range based on the sample variability. A
larger range requires a longer time to focus.

Max. step specifies the maximum step size in um of a single Z move that
is to be used to get the correct focus position. This setting is dependent
on the objective that is used. Because the focus peak is narrower, use a
smaller step size with higher NA objectives.

Note: Smaller step sizes generally require more steps to arrive at the
final focus position. Increasing the number of image autofocus steps
increases the chances of photobleaching or phototoxicity.

If Custom exposure time is selected on the Autofocus tab, then with
Laser with Image Recovery selected, you must also specify values for
the following:

Exposure (ms) specifies the exposure time in ms that is to be used for
the acquisition wavelength when autofocusing.

Gain sets the sensitivity of the camera when autofocusing. The Gain
option is not available for every camera type.

Z-offset
from W1

Available only for the second or later (W2, W3, and so on) acquisition
wavelengths. The offset for W1 must be calculated before you can set
this value. Selecting this option moves the W1 focus position to the
specified offset. Specify the post-laser offset in um in the Offset field, or
click Calculate Offset to automatically calculate the offset for all
subsequent acquisition wavelengths.
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Table 5-5: Acquisition Wavelength Setting Options (continued)

Options

Image-based

Description

Available for the second or greater (W2, W3, and so on) acquisition
wavelengths and only if Enable image-based focusing is selected on the
Acquisition tab. Specify the Z-offset from W1 in um in the Offset field,
or click Calculate Offset to automatically calculate the offset that is to be
used for all subsequent acquisition wavelengths. If this option is
selected, then you must also specify the following options:
Image-based range +/- pm specifies the range that is to be used for the
image-based portions of autofocusing.

Note: You should adjust the range based on the sample variability. A
larger range requires a longer time to focus.

Max. step specifies the maximum step size in um of a single Z move that
is to be used to attain the correct focus position. This setting is
dependent on the objective that is used. Use a smaller step size with
higher NA objectives because the focus peak is narrower.

Note: Smaller step sizes generally require more steps to arrive at the
final focus position. Increasing the number of image autofocus steps
increases the chances of photobleaching or phototoxicity.

If Custom exposure times is selected on the Autofocus tab, then with
Image-based selected, you must also specify values for the following:
Exposure (ms) specifies the exposure time in milliseconds that is to be
used for the acquisition wavelength when autofocusing.

Gain sets the sensitivity of the camera when autofocusing. The Gain
option is not available for every camera type.

Acquisition options are displayed depending on the Series option selected under
Acquisition options on the Acquisition tab.
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Table 5-5: Acquisition Wavelength Setting Options (continued)

Options

Chapter 5: Configuring Plate Acquisition Options

Description

Acquire Specifies the image collection intervals to use for the selected
Time Series | wavelength.
enables at all time points is the default value. This setting enables acquisition of
Timelapse |animage using the selected wavelength at each time pointin the
experiment.
at start of experiment acquires an image using the selected wavelength
at the first time point only.
at start/end of experiment acquires an image using the selected
wavelength at the first time point and the last time point for the
experiment.
every nth timepoint acquires an image using the selected wavelength at
the indicated time point interval, for example, every 5th time point,
beginning with the first time point for the experiment.
Acquire Z Single plane acquires only a single plane based on the autofocus options
Series for the selected wavelength, just as if the Acquire Z Series option were
enables Z disabled. It is used in a multi-wavelength acquisition when the Z Series
Series acquisition is not required for the selected wavelength.

2D Projection Image Only acquires the Z Series, and a single projection

image, which is saved.

Z Series and 2D Projection Image acquires the Z Series, and generates a
projection image; in this case all individual Z plane images as well as the
projection are saved. This option is only available if Acquire Time Series
is cleared and Acquire Z Series is selected in the Acquisition tab.
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Table 5-5: Acquisition Wavelength Setting Options (continued)

Options

2D
Projection
Image

Description

Available for all Z Series acquisition options other than Single Plane
indicates how the resulting 2D projection image is generated.

Best Focus is the default value. The MetaXpress Software estimates the
regions of best focus in the image stack to within one-tenth pixel
accuracy along the Z axis. Two resolution grid sizes are used to enhance
the criterion of focus through the stack.

Maximum is recommended only for fluorescence. For each
corresponding pixel position in the images, the pixel that has the highest
intensity value out of all the planes is determined, and this is the value
that is output to the resulting image.

Minimum is recommended only for transmitted light. For each
corresponding pixel position in the images, the pixel that has the lowest
intensity value out of all the planes is determined, and this is the value
that is output to the resulting image.

Sum is the intensities of the pixels in the stack planes are added for each
corresponding pixel position, and this is the value that is output to the
resulting image.

Note: If the sum overflows the 16-bit image capacity, then a warning
message opens that indicates that the maximum possible intensity of
65535 was exceeded. The MetaXpress Software cuts the pixels off at
this value as a result.

Digital
Confocal

Enabled only if your organization has purchased the optional Digital
Confocal feature. Select to do on-the-fly deconvolution-based image
sharpening.

Note: For information about the Digital Confocal option, go to
http://www.moleculardevices.com/support, click on the Knowledge
Base link, and search for “Digital Confocal.”

5015321 E


http://www.moleculardevices.com/support

5015321 E

Table 5-5: Acquisition Wavelength Setting Options (continued)

Options

Shading
Correction

Chapter 5: Configuring Plate Acquisition Options

Description

Indicates whether shading correction has been enabled for the
acquisition wavelength. Options are the following, where FL represents
fluorescence and TL represents transmitted light:

Off indicates that no shading correction is done.

Auto Correction for FL is the most complete approach. It does both a
shading correction and a background subtraction. Background
subtraction removes stray light that is unrelated to the light that is
emitted by the sample. The shading correction is tuned for fluorescence
and adjusts for uneven illumination of the sample. The shading
reference is generated once and applied over all samples.

FL Subtraction Only does the background subtraction but not shading
correction. Use this method at high magnification, or when there is a
concern about the algorithm being able to correctly determine
background, which can occur if the fluorescent target takes up the
majority of the field of view. For example, in a scenario in which images
were being taken of a tissue sample and the sample of interest covered
the entire field of view, then the shading algorithm might interpret
some of the signal as shading and slightly over-correct the image.

FL Shading Only does only shading correction. It does not do background
subtraction. The shading correction is tuned for fluorescence. The
shading reference is generated once and applied over all samples.
Recommended selection. Use this method primarily for oil immersion
objectives where subtraction should not be done because it would
require the breaking of the oil droplet.

Auto Correction for TL is a shading algorithm for transmitted light
images that has faster performance and improves the flatness
compared to Auto Correction for TL Legacy. It does shading correction
but not background subtraction. This option does not use the TL Legacy
Shading Correction Refinement Level on the Wavelengths tab. The
shading reference is collected at every site.

Auto Correction for TL Legacy is a shading algorithm that is specifically
tuned for transmitted light instead of fluorescence. It does shading
correction but not background subtraction. If you select this option, then
you must set the TL Legacy Shading Correction Refinement Level on
the Wavelengths tab. The shading correction uses this value to flatten
the images as they are captured. The shading reference is collected at
every site. See Specifying the Number of Acquisition Wavelengths on

page 106.
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Table 5-5: Acquisition Wavelength Setting Options (continued)

Options Description

Shading Legacy Correction is an option that was also available in earlier versions
Correction | of the MetaXpress Software. This option requires the use of preset
(continued) | magnification, illumination, and acquisition mode reference images that
are located in a specified directory. See Correcting Image Shading on
Acquired Images—Legacy on page 118.

Note: The new methods are recommended over the Legacy Correction
method. With the new methods, correction is always based on the
current state of the system and is not subject to variation over time.

A CAUTION! On an instrument with the LED Transmitted Light option installed, for
non-Transmitted Light assays, Molecular Devices recommends using a black plate
cover during imaging to reduce background, especially when acquiring long
exposure time fluorescent images.

4. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.

Correcting Image Shading on Acquired Images—Legacy

% Note: The following information is applicable if Legacy Correction is selected as the
shading correction method for an acquisition wavelength. See Configuring an
Acquisition Wavelength on page 108.

Before you can do legacy shading correction, the appropriate shading correction images
must have been acquired for each acquisition wavelength and saved to a directory that has
been specified as the Stored Correction Images directory. During your initial on-site system
installation, the shading correction image files are configured to be found in the C:\Shading
Images folder, but you have the option of changing this default directory. See Verifying
Shading Correction Files-Legacy on page 56.
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The file name for a shading correction image must always include the exact matches for the
Magnification and lllumination settings, for example,

Shading_10X Plan Fluor_DAPI.tif. See Updating Shading Correction Settings-Legacy on page

304.

*

Tip: If a shading correction image was acquired with the full field of view, then you
can use the Custom Field of View feature on the Plate tab with shading correction.
See Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

=

Note: If a shading correction image cannot be found for a particular combination of
Magnification and lllumination settings in the directory that has been specified as the
Stored Correction Images directory, then no shading correction is done for the
acquisition wavelength.

To change the default directory location for shading correction images, use the following
procedure:

1. Click Acquisition.

Active Wavelength E

Conﬁgule]ﬂun ] Snap Startlive Focus  Test Previow

Objective and Carnera- 10x

Autofocus options
Plate- Costar 96 Well plate-138¢

Enable lazer-bazed focusin
Sites to Visit- single site @ J

Acquisition [ Enable image-based focusing (for acquisition o laser recovery)

Autafocus Acquisition options

Wavelengths
W1 DAPT

W2 FITC
Display Settings

[ Acquire Time Series
[ Acquire Z Series

@ [ Lloze ] [ Summary > >

[ Use Fluidics
[ Run Journals During Acquisition

[ Analyze Images Immediately After Acquisition
[ Perfarm shading comection

Diirectory...

Figure 5-22: Plate Acquisition Setup dialog, Configure tab, Acquisition tab

2. Click Directory for Stored Correction Images, and then in the Browse for Folder dialog,
select the new location.
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3. Click OK to close the dialog and return to the Acquisition tab.

4. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.

Configuring Series Acquisition Options

Two series acquisition options are available for configuration on the Acquisition tab.

e Acquire Time Series acquires images at multiple time points. When selecting this option,
you must also specify the set of images that are to be acquired at each time point.

e Acquire Z Series acquires individual optical sections (planes) in sequence through a
sample that can be used to produce a 3-D image of the sample. When selecting this
option, you must also specify the number of steps and the step size for moving through
the sample.

You can select one or both of these options.

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.
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1. Click Acquisition.
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Figure 5-23: Acquisition Setup dialog, Configure tab, Acquisition tab, Acquisition
options, Series options

2. Under Acquisition options, select one or both of the following:
® Acquire Time Series
® Acquire Z Series

3. Continue according to your selection:

® For Acquire Time Series, continue to Configuring Time Series Acquisition Options on
page 122.

e For Acquire Z Series, continue to Configuring Z Series Acquisition Options on page
125.
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Configuring Time Series Acquisition Options

1. Click Timelapse.

Configure ] Run ]
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Figure 5-24: Plate Acquisition Setup dialog, Configure tab, Timelapse tab
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2. Configure the time series acquisition options.
Table 5-6: Times series acquisition options

Options Description

Number of timepoints Specifies the total number of time points that are to be
acquired. The default value is one. If you change this
value, then the Duration field is automatically updated
by calculating the Duration from the Number of time
points and the Interval.

Perform time series for is enabled only when the value for the Number of time points
is > 1. It specifies the loop order that is to be used for acquiring images at multiple time
points and also defines the time interval and total length of the time lapse acquisition
routine.

One well then the next Acquires a set of wavelength images at each site in the
well at each time point.

Note: This option is most common with a fluidics
experiment, or with a photoactivation event.

One row then the next Collects all the images that are in one row of wells at
each time point. After the series is collected, the next
row is acquired.

Note: This option requires a longer time interval
because all the wells in a row are acquired.

One column then the next Collects all the images in one column of wells at each
time point. After the series is collected, the next
column is acquired.

Note: This option requires a longer time interval
because all the wells in a column are acquired.

All selected wells Specifies that all selected wells will be acquired at each
time point in the acquisition routine.

Note: This option requires a longer time interval
because all the wells in the plate are acquired.

Note: Any refocusing that is done after the images for the first timepoint are acquired
is determined by the Timelapse Autofocus setting that is specified on the Autofocus
tab. See Configuring Autofocus Options on page 100.
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3. In the Interval field, type the amount of time between the start of an acquisition at one
timepoint and the start of an acquisition at the next time point. The default unit of time is
seconds (sec), but you can select milliseconds (ms), minutes (min), or hours (hr).

% Note: The Approximate minimum time interval value is calculated as the sum of
the exposure times per time point based on the well selection, site selection,
wavelength settings, and loop order selection. If the actual acquisition time for
one loop exceeds the Interval value, then the next timepoint starts as soon as
the previous timepoint finishes.

% Note: The Duration value results from multiplying the number of time points by
the interval. If you change the Number Of Timepoints value, or the Interval
value, then the value in the Duration value is automatically updated.

4. Optionally, change the Duration value.

% Note: The time unit for the Duration value does not have to be the same as the
time unit for the Interval value. If you change the value for Duration, then the
value for Number of timepoints is automatically updated.

5. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.
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Configuring Z Series Acquisition Options

1. Click ZSeries.

Active Wavelength E

Configure | Run ] Snap StartLive Focus — Test

Presview
Objective and Camera- 10x Center Z Series Around Focus Result Units: pm
Plate- Greiner 384 Wells (16x24) . TOP —
Sites to Wisit- single site # of Steps: 5y
Acquisition :I
Autofocus
Wavelengths - !
wirl DAPT Step Size: 10 v pm ’
wme ]
HFOCUS m .
Journals- Recommendead .
Analysis '
Range: 40 pm ——

B om—

Ruler Zoom: - :I =

@) oo ] s

Figure 5-25: Plate Acquisition Setup dialog: Configure tab, Z Series tab showing the Z
Series diagram

* Tip: The blue horizontal bars displayed on the Z series ruler diagram represent
the planes that will be acquired for each site imaged. The distance between
these bars is calculated based upon the value entered in the Step Size field.
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2. Configure the Z series acquisition options.
Table 5-7: Z series acquisition options

Option Description

# of Steps The number of planes at a given site or well position for which images
are to be taken. For example, if set to 12, which is the default value,
then 12 images will be taken along the Z axis of the sample. You can
do the following to adjust this value:

—Manually type a value in the field.

—Click the Up or Down arrows in the field.

—Drag the slider bar that is displayed below the field.

Step Size The distance in um between the image planes in the Z series. You can
do the following to adjust this value:

—Manually type a value in the field.

—Click the Up or Down arrows in the field.

—Drag the slider bar that is displayed below the field.

Note: Based on the numerical aperture (NA) setting for the objective,
the MetaXpress Software automatically calculates a recommended
Step Size that would provide the best detail for your Z series. You can
click this Recommended Step Size message to automatically set the
Step Size to this recommended value.

Note: As you adjust one or both of these values, then the MetaXpress Software
automatically calculates the Range, which is the overall image depth from top to
bottom of the image sample, and displays this value below the Step Size on the tab.
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3. Optionally, to navigate the Z Series for a site or well position and modify the coordinates

for the Z motor before you acquire any images, do any of the following as needed:

Current Position flag and Set T or Set B positions

# of Stepe: 123
Step Size! LER
|

| Recommended
| Stsp Size: 02 pm

‘ ——p Step Size arrows
Cu SetT
== Bl

Focus is displayed to indicate the position of the Z motor after
fi ing and wavelength offset.

Range: 22 um

Ruler Zoom: - | *

Top and Bottom flags

Figure 5-26: Z Series diagram

e Dragthe Ruler Zoom slider bar that is displayed below the Z series diagram to zoom
in or zoom out on the diagram.

* Tip: Alternatively, you can zoom in and out on the ruler by placing your
cursor over the ruler and using the scroll wheel on your mouse.

e Focus is displayed on the Z series diagram to indicate the position of the Z motor
after autofocusing and wavelength offsets are applied. You can modify the Z stack
acquisition settings using the following steps:

e Click the Focus active wavelength tool to place the Z motor at the Focus
indicator in the Z series diagram and display its current position in pm. The ruler
markings indicate the distance in um above and below the Focus position.

e Dragthe Top or Bottom flags to manually set the top and bottom positions for
the Z series acquisition relative to the Focus position. As you manually adjust
one or both of these values, the MetaXpress Software automatically calculates
and displays the appropriate values for the # of Steps and the Range. The
position in um to which a flag is moved is temporarily displayed on the flag.

e Select Center Z Series Around Focus Result to evenly space the Z series planes
above and below the Focus position. Now, when you drag a Top or Bottom flag on
the Z series diagram to manually set the position for the Z series acquisition, the
MetaXpress Software automatically moves the other position by exactly the same
total distance in um.
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* Drag the Current Position flag on the Z series diagram to update the current position

for the Z motor. After you move the flag, you can then click Set T or Set B to set the
top and bottom positions respectively.

% Note: If the Current Position flag is not displayed, use the Focus active
wavelength tool first.

* Tip: Use this function with the Start Live active wavelength tool. Click Start
Live, and then with the Focus set, click and drag the Current Position flag to
view the different positions in an image in real time. Using this approach you
can interactively visualize the location for the top of the cells in the sample.
You could then click Set T on the Current Position flag to accurately set the
position for the top of an image.

Click on a blue bar in the Z series diagram to move the Current Position flag to this
plane. (This flag indicates the current position for the Z motor.) When you are in Live
mode, when you click on different planes in the Z series diagram, the image in the
Snap window is updated accordingly.

* Tip: In Test mode, when you capture a Z stack, an image window appears.
Click and drag the slider bar at the top of the dialog to scroll through the Z
stack images.

Using Start Live mode only shows the current selected plane. To change the
current plane view, click on the step markers in the ruler on the Z tab.

To move the Z motor up or down one step at a time by the recommended Step
Size, click the small step size arrows, which are the small black vertical arrows to the
right of the Z series diagram. To move the Z motor up or down one step at a time by
the defined Step Size, click the large step size arrows, which are the large black
vertical arrows to the right of the Z series diagram. If you click and hold a step size
arrow, then the Z motor is moved continuously.

4. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.

Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.
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Configuring Journals to Run During Acquisition

You use the Journals tab to configure specific journals to run during different stages of the
acquisition. Only one journal configuration can be assigned per acquisition step.

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

1. Click Acquisition.

2. Select Run Journals During Acquisition.

Active Wavelength E

Conﬁgule]ﬂun ] Snap Startlive Focus  Test Previow

Objective and Carnera- 10x
Plate- Costar 96 Well plate-138¢
Sites to Visit- single site
Acquisition [ Enable image-based focusing (for acquisition o laser recovery)

Autofocus options

Enable laser-based focusing

Autofocus

Acquisition options
Wavelengths

W1 DAPT
W2 FITC
Display Settings

[ Acquire Time Series
[ Acquire Z Series

[ Use Fluidics
[ Run Journals During Acquisition
[ Analyze Images Immediately After Acquisition

[ Perfarm shading comection

Diirectory...

[ Summary > >

@) e

Figure 5-27: Plate Acquisition Setup dialog: Configure tab, Acquisition tab
3. Click Journals.
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4. Select an Acquisition Step for the journal to run.

Configure ] Run ]

Active Wavelength E

Snap StartLive Focus

Ve Preview

Ohbjective and Carnera- 10x

Plate- Greiner 384 Wells (16x24)

Sites to Visit- single site

Acquisition

Autofocus

Wavelengths

W1 DAPT
W2 FITC

Journals- 1 selected

Display Settings

Save Protocol... *

Acquisition Step Journal
Before each image

[ After each image

avatime
[ Before focusing
[ Start of 2
[TEndaf z

[ Start of site

[T End of site

[ Start of well

[T End af wel

[ Start of time point
[T End of time point
[ Start of plate

[T End of plate

[ Prevent asynchronous hardware moves
[recommended if any journals are dependent on hardware positioning).

@ [ Cose | [ Summaw>s |

Figure 5-28: Plate Acquisition Setup dialog: Journals tab, Acquisition Step Selection and

Loaded Journal

Table 5-8: Journal acquisition steps

Option Description

Before each

Runs only during the acquisition loop, after the illumination is set and

image focusing is complete.

After each Runs only during the acquisition loop, after the shutter is closed and
image before images are saved.

Before Runs only during the acquisition loop, just before the focus step begins.
focusing

Start of z Runs before a Z series is acquired. The journal runs when the Z motor

is at the lowest step in the series and before an image is acquired. The
journal runs once for each wavelength that is configured to use the Z
series.
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Table 5-8: Journal acquisition steps (continued)

Option Description

End of z Runs after a Z series acquisition is completed. The journal runs when
the Z motor is at the highest step in the series and after any projection
images are generated. The journal runs once for each wavelength that
is configured to use the Z series.

Start of site Runs only during the acquisition loop, before any images are acquired
from each site.

End of site Runs only during the acquisition loop, after all images have been
acquired from each site.

Start of well | Runs only during the acquisition loop, at the beginning of each well,
before any images are acquired from a well.

End of well Runs only during the acquisition loop, at the end of each well, after all
images have been acquired from a well.

Start of time | Runs only during the acquisition loop, at the beginning of each time
point point, before any images are acquired for each time point.

End of time Runs only during the acquisition loop, at the end of each time point,
point after all images have been acquired for each time point.

Start of plate | Runs after the stage is moved to the find sample position, but before
the find sample step is performed.

End of plate | Runs after the last image acquisition for a plate is complete.

Prevent (Optional) Select this option only if a selected journal moves hardware,
asynchronous | such as changing filters, or moving focus.

hardware This option ensures that the journals run correctly.

moves Note: Do not select this option without the use of a journal because it

can slow the acquisition.

5. Click the folder icon for the selected acquisition step.
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6. Inthe Select Plate Acquisition Journal dialog, select a listed journal file.

o Select Plate Acquisition Journal @I
Look in: || JOURNALS ~ @ M-
= Marne ° Date rodified Type Size
el s WMWDOC 1/21/2015 211 PM File folder
Recent Places 1 oothreshijnl 4252014 LITPM INL File 4KB
! || avgtime.jnl 472572014 1:27 P JML File 1 KB
|| centerplane jnl 4/25/2014 1:27 P ML File 1kBE
Desktap || disablerndamontage jnl 4/25/2014 1:27 P ML File 1kBE
— || enablerndamontage.jnl 4/25/2014 127 Pr4 JML File 1KB
=l | |invertlfjnl 4/25/2014 12T P ML File 5 KB
Libraries || irertlfistk,jnl 4/25/2014 127 PM JNL File TKE
__|loadrgns.jnl 472572014 127 PM JML File 2 KB
t:* || mdapostacquire.jnl 4/25/2014 1:27 P ML File 10 KB
Camputer || randomstagescan,jnl 4/25/2014 127 Pr4 JML File 2 KB
- | savergnsnl 4/25/2014 12T P JNL File 1KEB
i.\. | stelthresh.jnl 4/25/2014 127 PM ML File 5 KB
Metnork
File name: avglime -
Files of type: * il v] [ Cancel ]
Drezcription:

Show the average time per plane

Figure 5-29: Select Plate Acquisition Journal dialog

7. Click Open to close the Select Plate Acquisition Journal dialog and return to the Journal

dialog.

8. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol

on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.

e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.
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Configuring Post-Acquisition Analysis Options

You can select a specific analysis to run on a plate after the acquisition is complete on the
Analysis tab. If you select this option, then the analysis job is added to the Auto Run queue in
the MDCStore database for analysis either by MetaXpress Software that is set to Auto Run
mode or by the MetaXpress PowerCore Software. You can select from a list of saved assays

and settings files from any application module, custom module, or journal assay that has
been saved to the MDCStore database.

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

1. Click Acquisition.

|~
Active Wavelength FITC hd E
Configure ] Run ] Snap Startlive Focus  Test Preview
Objective and Carnera- 10x .
Autofocus options
Plate- Costar 96 Well plate-138¢ .
- — - [¥] Enable laser-based focusing
Sites to Visit- single site
Acquisition [ Enable image-based focusing (for acquisition o laser recovery)
Autofacus Acquisition options
iizvelengthg [ Acquire Time Series
i1 DAPT ] Acauive 2 Sei
| couire Z Series
Wi FITC q
Display Settings
[ Use Fluidics
[ Run Journals During Acquisition
[ Analyze Images Immediately After Acquisition
[ Perfarm shading comection
: Diirectory... |
@) (o) o

Figure 5-30: Plate Acquisition Setup dialog, Configure tab, Acquisition tab

2. Select Analyze Images Immediately After Acquisition.
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3. Click Analysis.

% Note: The options that are displayed on the Analysis tab depend on the series
acquisition mode (Acquire Time Series or Acquire Z Series) that is selected on
the Acquisition tab as well as the image that is to be acquired and retained:
Single plane, 2D Projection Image Only, or Z Series and Projection Image.

Active \Wavelangth F \Ei |ﬂ @l ii £|

Condigure |Hun | Smap StartLiee Focus  Test Ermar
Objective and Camera- 60x Plan
Plate- 06 Wells (3:12) Select an analpzi and zalting fron the lists bedow, and a base folder for the messunement resudts.
Sikes to Visit- sdant Onece acquizshion i complete, the anakees wil stat unning on a computer connected to b
as o Vistt- scoptive database that & in Aulo Flun mode.
Acquisition
Wavelengths
W1 CyS Anslysis. | Ced Seaning -
W2 FITC Sefling | O Frejection -
Z Series- & planes Tiene poinls:
Fluidics &) Al tirme points
ls- 1 Tire paink range |1 1
j","'"” “f"md Shack of &l tine paints
Display Settings
Clazsfie: cel: as posivednagative uzing 2 wavelengths. A
P .
[_Ewc Pratacel., "] Q l LChse | [ Summany > ]

Figure 5-31: Plate Acquisition Setup dialog: Configure tab, Analysis tab (Time Series)
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'-
Active Wavelenglh | CyS - E ﬁl. _bﬁ_ ﬂ’ E
Configure | = | Snap Statlwe Focuz  Test Ty
Objective and Camera- 60 Plar
Plate- 36 Wells (8:12) Select an snalsis and setling from the stz below, and & base folder for the measwement resulls,
= = S Once acquisilion iz complete, the analyzie will start iurning on 2 computer connected to the
Sives bo Mizk- adaphive databaze that iz in Auto Fun mode.
Arcguisition
Wavelengths
W1 Cy5 Bralysis: ||3e|| Sealing -
W2 FITC Setting: [ On Frojection =
Z Series- § planes Z staps
Display Settings @ ANZ deps
iy Z slepiange
Stack of all £ steps
Prcjection Image
Classilies cealls a5 pesilive/negatve usng 2 wavelengths -
|Same Protocal.. " \?‘) | Dose | | Sumary »3 |

Figure 5-32: Plate Acquisition Setup dialog: Configure tab, Analysis tab (Z Series and 2D
Projection Image Only)

4. On the Analysis drop-down list, select the analysis protocol to run post-acquisition.

% Note: This list includes any application modules, custom modules, or journal
assays that have been saved to the MDCStore database. The list of available assays
is the same list that is available on the Run Analysis tab in the Review Plate Data
dialog. Keep in mind that only application modules and custom modules are
compatible with MetaXpress PowerCore Software. Journal-based analysis can
only be run within MetaXpress Software.

5. On the Setting drop-down list, select the appropriate settings file for this module or
journal assay.

% Note: The list includes all setting files that have been previously saved to the
MDCStore database.
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6. Specify the acquisition time points for which the analysis is to be run.
Table 5-9: Time point options - Time series acquisition

Option

All time points

Description

The default value. Analyze all the acquisition time points.

Time point range

Analyze only those acquisition time points that fall within the
indicated range.

Stack of all time
points

Available if the selected analysis is a journal.

Table 5-10: Time point options - Time series acquisition with Z series acquisition for at
least one acquisition wavelength; 2D Projection Image Only

Option

All time points

Description

The default value. Analyze all the acquisition time points.

Time point range

Analyze only those acquisition time points that fall within the
indicated range.

Stack of all time
points

Available if the selected analysis is a journal.

Table 5-11: Z step options - Z series acquisition for at least one acquisition wavelength;

Z Series and 2D Projection Image

Option

All Z points

Description

The default value. Analyze all of the captured Z planes.

Z step range

Analyze only those Z plane images that fall within the indicated
range.

Stack of all Z
steps

Available if the selected analysis is a journal.

Projection Image

Analyze only the projection image.

If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol

on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.

e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.

e Plate Acquisition Setup Dialog: Configure Tab, Display Tab on page 137.
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Plate Acquisition Setup Dialog: Configure Tab, Display Tab

5015321 E

You configure the settings for the MetaXpress Software desktop appearance such as image
size and positions, the Plate Acquisition Setup dialog size and position, and other image
properties during acquisition on the Display tab. You can choose to display images only
during autofocus, only during acquisition, or both. You can also choose to display a color
overlay of wavelength images during acquisition.

Active Wavelength E

Cantigore l Run ] Shap StartLive Focus  Test Frevien

Objective and Carnera- 10x

Plate- Greiner 384 \ifells (16x24)
- o . Auto Arrange Images
Sites to Visit- multi-site
Acquisition . e
Display Acquisition Layout
Autofocus

“Wavelengths
Wil DAPL
W2 FITC

Tirnelapse- 1time points

Digplay images during autofocus

Dizplay images during acquisition

[ Display a color averlay of wavelength images during acquisition

@ [ LCloze ] [ Summarny x>

Figure 5-33: Plate Acquisition Setup dialog: Configure tab, Display tab
For a description of the options on this tab, see Table 5-12: Display Settings on page 138.
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Table 5-12: Display Settings

Options Description

Auto Arrange
Images

Use the MetaXpress Software default settings for displaying images
and dialogs during acquisition. Images autoscale and are arranged in
a default layout, and the status dialog is unobstructed.

Note: Use the Active Wavelength Preview tool to generate a
preview of an acquired image for each configured acquisition
wavelength.

Display Acquisition
Layout

Displays the current settings for displaying images and dialogs during
acquisition. The Plate Acquisition Status dialog also opens. You can
manually change the display configuration using a variety of options
for this preview.

Click OK to register the changes, or Cancel to revert to the previous
settings.

Note: Display settings are saved with the acquisition protocol.

Display images
during autofocus

Selected by default. Displays the images that are acquired during
image autofocus.

Display images
during acquisition

Selected by default. Displays each image as it is acquired.

Display a color
overlay of
wavelength images
during acquisition

Displays a color composite of the images captured for each selected
wavelengths that are acquired at each site.
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Configuring the Display Settings for an Acquisition Protocol

* Tip: As you are configuring an acquisition protocol, you can open the Summary panel
and leave it open to view the current values for all of the protocol settings. See
Viewing the Summary Panel on page 141.

1. Click Display.
2. To use the MetaXpress Software default settings for displaying images during acquisition,
click Auto Arrange Images.

3. Optionally, select or clear any or all the image preview options:
Display images during autofocus
Display images during acquisition
Display a color overlay of wavelength images during acquisition

4. To display the current settings for displaying images and dialogs during acquisition, click
Display Acquisition Layout.

B DAPI(15%) o [®@] = P Fve 5% T Plate Acquisition Status- =@ =

Well - Site -
Wavelength 2: FITC

Well: D04 ; Tlum: DAPI; Mag: 10X Plan Fluor ‘Well: D04 ; Tlum: FITC ; Mag: 10X Plan Fluor

e |

Figure 5-34: Display Settings tab, Display Acquisition Layout Settings
5. Leave the images in this default layout, or optionally, manually adjust them by doing any
of the following:

% Note: If the image windows are not visible, then click the Active Wavelength
Preview to display an image window for each configured acquisition wavelength.

Rearrange the position of the image windows.
Change the size of the image windows.

Use the Preview window tools to change the size, scaling, or LUT for an image.
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6. To save the changes, click OK or to revert to the previous settings, click Cancel . Display
settings are saved with the acquisition protocol.

% Note: Adjustments to images displayed as a result of the active wavelength tools,
like Snap or Focus, change the display settings.

7. If you are done configuring your protocol, continue to Saving a Plate Acquisition Protocol
on page 142. Otherwise, continue to any other configuration as needed. See:

e Plate Acquisition Setup Dialog: Configure Tab, Objective and Camera Tab on page 76.
e Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

e Plate Acquisition Setup Dialog: Configure Tab, Sites to Visit Tab on page 83.

e Plate Acquisition Setup Dialog: Configure Tab, Acquisition Tab on page 99.
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panel.

Chapter 5: Configuring Plate Acquisition Options

2. Optionally, do any or all of the following as needed:

The Summary panel displays a summary of all the current acquisition settings. The Summary
panel is displayed to the right of the Plate Acquisition Setup dialog. By default, when the
Plate Acquisition Setup dialog first opens, the Summary panel is closed.

1. Atthe bottom of the Plate Acquisition Setup dialog, click Summary >> to open the

e Use the scroll bar to the right of the Summary panel to scroll up and down through

the content.

e Click Copy to copy the contents to your clipboard, and paste the contents into
another program, such as Microsoft Word.

e Click Print to send the contents to a selected printer.

B Plate Acquisition Setup - Plate

Protacol* | DB: by Acquisiion Frotocol

-] [ Load Protocal

Eject Plate:

[olol= =l [~ | [=lolnlnlolol=[= N

Configure | Run |

“wlell, -, Gite: -

Active Wavelength
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Ohbijective and Carnera- 10x
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15360 Total Images, Reguiring ca. 1201 GB of Storage |-
Folder Name: My Plate Screen 3
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Storage Location: FileSenver
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W2 FITC

Timelapse- Ltime paints

Matical 3654 Wels 15424 =] [Seve Configwation... | |
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e T
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diameter () E-El spacing (um) lengh ()
2000 I:”:l 4500 278 |
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Display Settings
Analysis

Save Piotocol...*

Plate
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Colurmn Frow
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12130 = |:| 4500 =
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8990 |- 11500 [+ 144 2
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Center Z Series: True
#of Steps: &

Step Size: 10

Range: 40 —
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Laser focusing disabled

Image focusing enabled- focus binning = 2
Focusing each well- autofocus atfirst site in well

@) [ ] (o]

Wl Mo autofocusing
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Figure 5-35: Plate Acquisition Setup dialog with open Summary panel

3. When you are done using the Summary panel, you can leave it open during the entire

process of configuring an acquisition protocol, or you can click << Summary to close it.
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Saving a Plate Acquisition Protocol

When you save a plate acquisition protocol, you have the option of saving the protocol to a

database or to a file. The default location is to save to a database. Your organization should

determine whether to save the protocol to a database or a file. For example, if your

organization plans on integrating your ImageXpress Micro System with a robot for automated
plate loading, then you must save the protocol to a file.

Saving a Plate Acquisition Protocol to a Database

1.
2.

3.

Click Save Protocol.

On the Save Acquisition Protocol dialog, in the Protocol Name field, type a name for the
protocol.

Click Save.

You can now acquire your plate data with the saved protocol.

Saving a Plate Acquisition Protocol to a File

When you save a protocol to a file, the file type is .HTS and must not be changed. The default
location for saving a protocol is C:\MX6\HTSSTATE, but you can select a different location.

1.
2
3.
4

5.
6.

Click Save Protocol.
On the Save Acquisition Protocol dialog, select Save to file rather than database.
Click Save.

On the Plate Acquisition Setting dialog, in the File name field, type a name for the
protocol.

Optionally, select a different location in which to save the file.
Click Save.

You can now acquire your plate data with the saved protocol.
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Chapter 6: Running Plate Acquisitions

In the MetaXpress Software, you can run a plate acquisition from any of the following
locations:

* Plate Acquisition Setup dialog

* Plate Acquisition and Control dialog

® Plate Acquisition dialog

* Plate Acquisition toolbar
Prior to MetaXpress Software Version 6.0, all the acquisition functions were spread between
the Plate Acquisition dialog and the Plate Acquisition and Control dialog. As of MetaXpress
Software Version 6.0, the acquisition functions are also available in a consolidated layout
from the Plate Acquisition Setup dialog.
In this section, for historical purposes, using the Plate Acquisition dialog and the Plate
Acquisition and Control dialog to do specific functions for acquiring plates is still
documented, and functional, but for convenience and efficiency, Molecular Devices
recommends that you use only the Plate Acquisition Setup dialog. See Configuring Plate
Acquisition Options on page 69.

Note: If you are using a robotic plate handler to load your plates, you initiate
acquisition from within the environment of the software that controls the plate
handler device. See Robotic Plate Handling on page 333.

Plate Acquisition Setup Dialog

5015321 E

After you have configured a plate acquisition protocol, you will most likely need to move the
stage or the focus to ensure correct plate and focus alignment before you can run the
protocol to acquire plate data. The Plate Acquisition Setup dialog provides two maps, the
plate map and the site map, for accomplishing these tasks. Other controls on this dialog are
provided for initiating autofocus, specifying the protocol variables such as the storage name
and location and the plate name, loading a protocol, specifying the wells and/or sites for
which to acquire data, opening a Live window or a Preview window, snapping an image, and
acquiring a plate.

% Note: The procedures in this section are organized to guide you through the process
of running a plate acquisition protocol in the most logical order, but you can do the
procedures in the order that works best for you.
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Loading a Plate Acquisition Protocol

1. Onthe MetaXpress Software main menu, click Screening > Acquisition Setup.

% Note: If the correct protocol is already selected on the Protocol drop-down list
when the Plate Acquisition Setup dialog opens, then you can skip to Step 4.

2. Click Load Protocol.

3. From the Load Plate Acquisition Protocol dialog, do one of the following:
Table 6-1: Load Plate Acquisition Protocol Dialog Options

Option Steps

To load a protocol from Select a protocol from the list, and click Load from DB.
the database

To load a protocol from a | Click Load From File, select a protocol (.HTS) file, and then
file click Open.

To load a protocol from a | Click Load From Plate, use the Select Plate dialog to locate
previously acquired plate |the plate in the database, then click Select.

To delete a protocol from | Select a protocol from the list, and click Delete From DB.
the database

To export a protocol from | Select a protocol from the list, and click Export to File.
the database Select an appropriate folder and file name, then click Save.

Click Eject Plate, to open the door, and then load the plate for acquisition.
Click Load Plate to close the door.

6. After you have loaded a plate acquisition protocol, if the protocol specifies the correct
wells and sites for your acquisition, continue to Verifying the Acquisition Settings on
page 147. Otherwise, continue to (Optional) Configuring the Wells and Sites for the Data
Acquisition on page 144.

(Optional) Configuring the Wells and Sites for the Data
Acquisition

After you have loaded a plate acquisition protocol, if the protocol does not specify the wells
and sites for which data is to be acquired, or if you need to select different wells and sites,
then you can configure the wells and sites at the time that you run the protocol.
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The top left graphic on the Plate Acquisition Setup dialog is the plate map. You use this
interactive graphic to move the stage and to configure only those wells for which data is to
be acquired.

/1 2 2 4 5 (= 7 8 9 | 10 112"
A0 000000000
= OO OONO000000
- QOOOOO0O0OO00
= (LOOOO0OOO0OO00
- 9000008 . 000
-IOO0C000C00000
s [ OOOO0O0O0000O0
OOOOO00O0O0000

Figure 6-1: Plate Acquisition Setup dialog, Plate map

The top right graphic on the Plate Acquisition Setup dialog is the site map. You use this
interactive graphic to move the focus and to configure the position of the sites in a well that
are to be acquired.

Figure 6-2: Plate Acquisition Setup dialog, Site map
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To configure the wells and sites for which to acquire data:

1. Configure the wells for which data is to be acquired. The following actions are available

for the plate map.

To turn off a well, click it. The well turns light gray, which indicates that data will not
be acquired for the well. To turn it back on, click the well again. The well turns light
green again.

To turn off all the wells in the column in a single step, click the column header. To
turn all the wells back on, click the column header again.

To turn all the wells in a row off in a single step, click the row ID. To turn all the wells
back on, click the row ID again.

To turn off a contiguous group of wells in a single step, click and hold the left mouse
button, and then drag the cursor across the appropriate wells. To turn the wells
back on, click and hold the left mouse button, and then drag the cursor across the
wells again.

To turn on or off all wells in a plate in a single step, click in the upper left corner of
the plate just to the outside of the first well, AO1, on the plate.

2. Configure the sites in a well for which data is to be acquired. The following actions are

available for the Site map.

To turn a site off, click it. The site turns gray, which indicates that data will not be
acquired for the site. To turn the site back on, click the site again. The site turns
bright green again.

To turn off a contiguous group of sites in a single step, click and hold the left mouse
button, and then drag the cursor across the appropriate sites. To turn the sites back
on, click and hold the left mouse button, and then drag the cursor across the sites
again.

% Note: The site controls apply to all sites in all wells at the same time. When you

turn on or off sites for a selected well, then all wells in the plate will have data
acquired for the same sites.

3. Continue to verify the acquisition settings.
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Verifying the Acquisition Settings

After you have configured the wells and sites for which to acquire data, you should verify
that your current acquisition settings are appropriate for the objects that are to be detected
at each acquisition wavelength. You will most likely need to move the stage or the focus to
verify correct plate and focus settings before you can run the protocol to acquire plate data.
You use the functions that are available from the plate map to move the stage to test settings
on appropriate controls wells before you run the protocol. You use the functions that are
available from the site map to test settings on a different site that is within the well. After
you have moved the stage or focus, you can use the Snap, Test, and Preview functions that
are available for the Active Wavelength tools to verify your acquisition and focus settings.

Active Wavelength

Snap Startlive Focus  Test P
Teview

Figure 6-3: Wavelength selection and interactive Wavelength tools

Note: Note: The Snap and Test functions for an acquisition wavelength are also
available on the Run tab. See Figure 6-4.

1. To move the stage to a well, right-click the well.

The well turns dark green and it is surrounded by a black box, which indicates that the
well is currently in position for image acquisition.

% Note: You can move the stage to an unselected well. If you move the stage to a
well that is turned off, then the well is displayed in dark gray.

2. To move the stage to a site within the current well, right-click the site.
The site turns dark green, which indicates that the site is currently in position for image
acquisition. The current well position and site location, for example, Well: A01, Site: 2, is
displayed above the site map.

% Note: You cannot move the stage to an unselected site.
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3. Click Run.

% Note: The Exposure Time value and the Focus Offset value that are displayed for
each acquisition wavelength at the bottom of the Run tab are the values that you
specified for the wavelength during configuration of the loaded acquisition
protocol. You can modify these values for an acquisition wavelength here, or
from the individual wavelength tabs. See Specifying the Number of Acquisition
Wavelengths on page 106.

Active Wavelength

Snap Startlive Focus  Test

' Config Run Preview
Folder Mame My Flate Screen Barcode
Plate Mame  Experiment] Description  Plate Screen .
Storage Location FileServer v] . Acquire Plate
Exposure Time [ms] Snap  Test Focus Offset (pwm)
DAPL AutoExpose | 1000 |5 @ Calculate | 0O =
i w ™ B
2) (o ] [smmn

Figure 6-4: Plate Acquisition Setup dialog, Run tab
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Verify your acquisition settings.

You can verify settings on an individual wavelength basis, or you can verify your settings
for all acquisition wavelengths in a single step. Test results are displayed for each
acquisition wavelength in standalone image windows.

Table 6-2: Verifying Acquisition Settings

Option Description

Individual In the Active Wavelength field, select an acquisition wavelength, and
wavelength |then from the Active Wavelength tools, run the appropriate tests as
needed.

Snap—Acquires a single image at the current well and site position (XY-
position), focus (Z-position), wavelength, and exposure time.
Test—Autofocuses and acquires all planes for the currently selected
active wavelength to test the acquisition of its autofocus, exposure time,
Z-series and display settings.

Note: You can also run these tests using the Snap and Test options that
are displayed next to each acquisition wavelength at the bottom of the
Run tab.

All Preview—Autofocuses and acquires all planes for all acquisition
wavelengths | wavelengths at the same time to test the acquisition of their exposures
and display settings. The results of this testing are displayed in a separate
image window for each acquisition wavelength.

If you are satisfied with the results, then continue to Running a Plate Acquisition Protocol
on page 150; otherwise, modify your acquisition settings and repeat this procedure as
needed until you are satisfied with the results, and then continue to Running a Plate
Acquisition Protocol on page 150.

* Tip: If you need to modify your acquisition settings, then you can click Start Live
to assist you. When you click Start Live, the MetaXpress Software continuously
acquires images based on the current acquisition settings, and then updates
these images as you modify the settings. Be aware, however, that this might
cause photobleaching of the sample.

% Note: If you modify the acquisition settings for a protocol, then you can run the
protocol as-is, or optionally, you can click Save Protocol to save the protocol. You
can save the modified protocol as a new protocol, or you can overwrite the
existing protocol.
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Running a Plate Acquisition Protocol

After you have loaded a protocol, configured the wells and sites for which to acquire a data,
and verified that your current acquisition settings are appropriate, then you can run the
loaded protocol and acquire the plate data.

1. Enter the information for your experiment.

Folder Name

Table 6-3: Experiment Information

Item Description

Recommended

The name of the folder in which the plate acquisition data is to be
stored.

CAUTION: Names become part of the image file paths, and if the
overall path length is too long it causes errors.

Plate Name

Required

The name/id of the plate for which data is being acquired.
CAUTION: Names become part of the image file paths, and if the
overall path length is too long it causes errors.

Storage Location

Required
The location in which the folder that contains the acquisition data is
to be saved. Your Administrator configures the available options.

Barcode

Optional

You can enter the value manually, or automatically using a hand-held
barcode scanner.

Note: To avoid accidental reuse of a barcode, the barcode does not
save with the plate acquisition settings and protocol.

Note: If the instrument is being used with a robotic plate handler,
then the automation software populates the barcode value as
appropriate.

Description

Optional
A description of the experiment that you are running to acquire the
plate data.
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2. Click Acquire Plate to acquire images from a plate based on the settings for the loaded
protocol.
The Plate Acquisition Setup dialog closes and the Plate Acquisition Status dialog opens.

The dialog displays an image of the plate wells that have been acquired (outlined in

black) and the well that is currently being acquired (outlined in orange). The well/site ID

for the well that is currently being acquired is displayed below this graphic. Wells are
acquired in a serpentine fashion—going down one column, and then up the next

column. After acquisition begins, the estimated time remaining is displayed. An image is
displayed briefly for each acquisition wavelength in a standalone image window on the
MetaXpress Software desktop as it is acquired and saved. After the last image is acquired

and saved, the Plate Acquisition Status dialog closes and the Plate Acquisition Setup

dialog reopens.

-

@ Plate Acquisition Status-

S E =

c QOOO000

H OOOO00O

Wel C02  Ste 2
Wavelength Z: FITC

Time Until Plate Done ™1.7 min

Press <Esc to cancel

Start Cancel

Figure 6-5: Plate Acquisition Status dialog

151



ImageXpress Micro System User Guide

Plate Acquisition Dialog

The Plate Acquisition dialog has the least number of controls and options compared to the
other three locations from which you can initiate plate acquisition.

You can do only the following:
e Type a Plate name.
e Selectand load the Protocol file to use for the acquisition.
* View a Summary of the acquisition settings.

® Acquire Plate

Using the Plate Acquisition Dialog

Use the Plate Acquisition dialog to quickly start acquiring plates using any of the protocols
defined in the Plate Acquisition Setup command. You can also view a Summary of the
current protocol and change the Plate name from this dialog.

@ Plate Acquisiti... [-o-| = |23
Protocal:
[F|Ie: Bxample 3 v]

Experment base name:
Plate 3

[ Summary... ] lLoad F‘roiocol...]

[ Acquire Plate ] [ Close ]

Figure 6-6: Plate Acquisition dialog

% Note: To perform additional configuration of the experiment before starting the
acquisition, use the Plate Acquisition Setup dialog.

1. Click Screening > Plate Acquisition.
The Plate Acquisition dialog appears.

2. Ensure that a plate is in place on the microscope stage.
Select a Protocol file to use from the Protocol field.

4. To change the experiment name, type a name in the Experiment Base Name field.
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5. Click Summary to view details about the current protocol.

% Note: If the correct protocol is already selected on the Protocol drop-down list
when the Plate Acquisition dialog opens, then you can skip to Step 8.

6. Click Load Protocol to open the Load Plate Acquisition Protocol dialog.

Load Plate Acquisition Protocol @
Protocols in Database Load From File
Load From Plate
My Acquisition Protocol
My Test Pratocol Load From DB
Shading Folder 1
Test two
name
Delete From DB
Cancel

Figure 6-7: Load Plate Acquisition Protocol dialog

7. From the Load Plate Acquisition Protocol dialog, do one of the following:
Table 6-4: Load Plate Acquisition Protocol Dialog Options

Option Steps

To load a protocol from Select a protocol from the list, and click Load from DB.
the database

To load a protocol from a | Click Load From File, select a protocol (.HTS) file, and then
file click Open.

To load a protocol from a | Click Load From Plate, use the Select Plate dialog to locate
previously acquired plate |the plate in the database, then click Select.

To delete a protocol from | Select a protocol from the list, and click Delete From DB.
the database

To export a protocol from | Select a protocol from the list, and click Export to File.
the database Select an appropriate folder and file name, then click Save.

8. Click Acquire Plate to acquire images from a plate based on the current protocol.
9. Click Close to exit the dialog.
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Plate Acquisition and Control Dialog
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At the beginning of the process, while designing your experiment, you will most likely need
to make changes to the X, Y, and Z positions to verify correct plate and focus alignment. The
Plate Acquisition and Control dialog provides controls that enable you to simplify and
expedite this process. You can also use this dialog as a starting point for configuring the Plate
Acquisition Setup dialog. Click Setup to open the Plate Acquisition Setup dialog. Other
controls on this dialog enable you to initiate Autofocus, specify the experiment base name,
Load Protocol, Save Protocol, display the Summary, open a Live window, open a Preview
window, Snap an image, and acquire a plate. For additional information about this dialog, see
the following topics or refer to the application help available in the MetaXpress Software.

Plate Acquisition and Control Dialog Layout

Use the Plate Acquisition and Control dialog to acquire images from multi-well plates using
the settings defined in the Plate Acquisition Setup command. You can also control the stage
and Z-motor from this dialog, as well as change the current wavelength and save and load
settings.

Note: Most of the tools available in the Plate Acquisition and Control dialog are also
available in the Plate Acquisition toolbar. To display the Plate Acquisition toolbar,
click Window>Toolbars>Plate Acquisition.

There are several possible workflows available for your acquisition. One typical workflow for
multi-well plate acquisition is as follows:

1. Configure and save your settings file using the Plate Acquisition Setup dialog.

2. Use the Plate Acquisition and Control dialog or toolbar to do the following:
a. Load your settings file and review the settings using the Summary >> button.
b. Confirm your settings if needed using the available tools.
c. Enter an experiment base name.

d. Start the acquisition. During acquisition, the acquired images are saved into the
database.

3. If you want to make any changes to the stage or Z Position, or snap an image to test the
current settings before starting the acquisition, use the Plate Acquisition and Control
dialog or the Plate Acquisition toolbar to perform these and other tasks.

4. Perform any post-acquisition analysis using the Review Plate Data or Plate Data
Utilities dialogs. This can be configured to start automatically from the Plate Acquisition
Setup dialog.
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Figure 6-8: Plate Acquisition and Control dialog

Table 6-5: Plate Acquisition and Control Dialog Controls

Option Description

Plate Navigation:

X, Y Controls Moves the stage in increments of one well in the direction of
the selected arrow button.

Well Indicates the well currently in position for image acquisition.

Site Indicates a site within a specific well that is currently in position
for image acquisition.

Go to well Moves the stage to the well number that you type into the Go to
well box

Go To Al Moves the stage to the Al position.

Z Controls Moves the Z-motor in one-step increments in the direction of
the selected arrow button. The step size is set in the Step Size
field.

Go to Origin Moves the Z-motor to the 0 focus position.

Note: Molecular Devices recommends not resetting the origin.

Step size Sets the size of the individual focus in um increments using the Z
control arrows. Maximum step size is 1000 um.
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Table 6-5: Plate Acquisition and Control Dialog Controls (continued)

Option Description

Find Sample Performs a large range auto focus on the current well position.
The range covered in Find Sample is the same as the initial Find
Sample when starting an Acquire.

Autofocus Performs autofocus on the current well as configured for the

current wavelength in the Autofocus plane of the Plate
Acquisition Setup dialog.

Acquisition Control:

Load Protocol

Loads the selected protocol from an existing screening protocol
file. Protocol files are stored either in the database or on the file
system. When you click Load Protocol, the Load Plate
Acquisition Protocol dialog appears. Click Load from File, Load
from Plate, or Load from DB to load your selected protocol. The
Load Protocol function is identical to the Load Protocol option
in the Plate Acquisition Setup dialog.

Additional available protocol options are Delete From DB and
Export to File.

Summary

Lists the current settings selected for your acquisition, the
number of selected wells, the number of sites in each well, the
distance between images, the number of wavelengths, the total
number of images, the amount of storage required, and the
specified type of focusing for each wavelength for both the first
and the remaining sites in the well. The Summary function is
identical to the Summary tab in the Plate Acquisition Setup
dialog.

Save Protocol

Saves the current protocol to a file on the local hard drive or to
the database. When you click Save Protocol, the Save
Acquisition Protocol dialog appears. Type the name of a new
protocol file that you want to create, or select a listed protocol
file name to overwrite an existing protocol file.

Setup Opens the Plate Acquisition Setup dialog and enables you to
change acquisition settings.

Plate name Defines the plate name.

Wavelength Selects the wavelength to use for your snap or live image.
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Table 6-5: Plate Acquisition and Control Dialog Controls (continued)

Option Description

Snap Current

Acquires a single image of the currently in place well at the
current settings for stage (XY-position), focus (Z-position),
wavelength, well, site, and exposure.

Show Live Continuously acquires images based on the current settings, and
updates the image as settings are changed.
Preview Previews the current display and exposure settings by opening

the Plate Acquisition Status dialog and autofocusing and
acquiring an image for each wavelength. After all images have
been acquired, you can change the configuration of the display
by repositioning the image windows and dialog and changing
the size, scaling, and LUT of images. These new display settings
save and continue during acquisition.

Acquire Plate

Starts the plate acquisition using the current protocol.

Reset IX Micro

Reinitializes the ImageXpress Micro instrument.

Close

Closes the dialog.

Using the Plate Acquisition and Control Dialog

The controls on the Plate Acquisition and Control dialog allow you to manually control
certain microscope functions to enable you to test settings and conditions and acquire
preliminary or test images of samples. The Acquire Plate button is used to begin the
automated acquisition process configured in the Plate Acquisition Setup dialog. Use the
following procedure to familiarize yourself with the controls on the Plate Acquisition and

Control dialog:

1. Click Screening > Plate Acquisition and Control.

The Plate Acquisition and Control dialog appears.

2. Ensure that a plate is in place on the microscope stage.
3. Click Go To Al to move the plate to Al.

OR

Type the well number that you want to view in the Go to well box, and click Go to well.
The plate moves to the desired location.

4. To change the Z-focus motor position, use the Z-control arrows.
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10.

11.
12.

13.

14.
15.

16.

17.

Select a step size in the Step size field. Use a large value for a movement or a small value
for fine movement.

Click Go to Origin to move the Z focus motor to the O position.

Click Find Sample to initiate the Find Sample focusing routine on the current well.
Click Autofocus to autofocus on the current well using the autofocus option for the
wavelength selected in the Wavelength field.

Click Load Protocol to open the Load Plate Acquisition Protocol dialog.

From the Load Plate Acquisition Protocol dialog, do one of the following:
Table 6-6: Load Plate Acquisition Protocol Dialog Options

Option Steps

To load a protocol from Select a protocol from the list, and click Load from DB.
the database

To load a protocol from a | Click Load From File, select a protocol (.HTS) file, and then
file click Open.

To load a protocol from a | Click Load From Plate, use the Select Plate dialog to locate
previously acquired plate |the plate in the database, then click Select.

To delete a protocol from | Select a protocol from the list, and click Delete From DB.
the database

To export a protocol from | Select a protocol from the list, and click Export to File.
the database Select an appropriate folder and file name, then click Save.

Click Summary to open the Screen Summary dialog and view your current settings.

Click Setup to open the Plate Acquisition Setup dialog and change your acquisition
settings.

Click the Wavelength field to select a wavelength that has been defined for the current
setting in the Plate Acquisition Setup dialog.

Click Snap Current to acquire a single image with the current settings.

Click Show Live to acquire images in live mode so you can manually focus the
microscope.

%‘ Note: Live mode can lead to photobleaching.

Click Preview to open the Plate Acquisition Status dialog and an example image window
for each wavelength. During this time, you can adjust the display of images and windows
so that they will be appropriately sized and positioned for acquisition.

Click Acquire Plate to acquire images.
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18. Click Close to exit the dialog.

Acquisition Progress Dialogs

5015321 E

You can observe and determine for your plate acquisition, the following:
® Screen Summary

* Plate Acquisition Status

Using the Screen Summary Dialog

The Screen Summary dialog shows a complete summary list of all of the experiment settings.
The Summary button is available from the Plate Acquisition Setup dialog, the Plate
Acquisition dialog, and the Plate Acquisition and Control dialog.

To view the Screen Summary dialog, click the Summary button.

Plate 3 k=

Plate type- Costar 36-well Plastic

'Well Information

Acquiring T Wells of 96
4 sites/well
0 um between images in X direction
O pmin’Y direction

Objective
Magnification Setting: 10X Plan Fluor

'Wavelength Information

MNo shading correction

3 Wavelengths - Binned 2
W1 DAPI- 10ms, Single Z Plane
W2FITC - 200ms, BestFocus Projection
W3 TRITC - 180ms, Maximum Projection

Storage Information

144 TotalImages. Requiring ca. 320.9 MB of
Storage

Folder Name: Test

Plate Name: Plate 3

Barcode

Storage Location: Database

m

\Analysis
Running Mitotic Index[Test=D4]

Digital Confocal Information
MNo digital confocal performed

Z Series Information
Center Z Series: True
# of Steps: 12

Step Size: 1.4

Range: 154

Focus Information
Laser focusing enabled
Image focusing disabled
Focusing each well- autofocus at each site in
well
W1: Laserwith z-offset  2.78 pm
W2: Z-offsetfrom W1  8.32m
W3: Z-offsetfrom W1  25um 2

Figure 6-9: Screen Summary dialog
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Using the Plate Acquisition Status Dialog

The Plate Acquisition Status dialog shows the progress of your plate acquisition by indicating
the wells not scheduled for acquisition and wells scheduled for acquisition, completed well
acquisitions, and the well currently being acquired.

To view the Plate Acquisition Status dialog, click Screening > Plate Acquisition and Control

> Preview.

-
@ Plate Acquisition Status-

Sl

Well C02  Ste 2
Wavelength 2: FITC

Time Until Plate Done ~1.7 min

Press <Fscto cancel

Start Cancel

Figure 6-10: Plate Acquisition Status Dialog

Table 6-7: Plate Acquisition Status Dialog Status Indicators

Color Description

White

Wells not scheduled for acquisition

Green

Wells scheduled for acquisition

Green with Black
outline box

Wells that have completed acquisition

Green with Orange
outline box

Well is currently being acquired

Note: During a timelapse acquisition there can be multiple wells

highlighted in orange.
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Plate Acquisition Toolbar
The Plate Acquisition toolbar contains tools used to control the hardware on the
ImageXpress Micro System.

If the Plate Acquisition toolbar is not visible, click Window > Toolbars > Plate Acquisition
from the default menu, or click Control > Window > Toolbars > Plate Acquisition from the
simplified menu.

4 V”f e Q & Wel: D04, Ste:3 |zt 2L Z: 1D541.24w.w|Wa\relength:.w2.F|TC - “‘L ﬁ”ﬁ‘] ,g; >

Figure 6-11: Plate Acquisition toolbar
Table 6-8: Plate Acquisition Toolbar Buttons

Button Icon Description

Moves the stage up in one-well increments

Moves the stage down in one-well increments

Moves the stage right in one-well increments

Moves the stage left in one-well increments

Moves the stage forward in one-site increments

Moves the stage backward in one-site increments

Moves the stage to the load/eject position

B | S| | [ e

Current well and/or site position

wiel: ADZ, Site: 1

Moves the Z position (focus) upward in single step
increments

S
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Table 6-8: Plate Acquisition Toolbar Buttons (continued)

Button Icon Description

Z1

Moves the Z position (focus) downward in single step
increments

I'I.I'

Performs a very coarse auto focus on the current well
position. The range covered in Find Sample is the same as the
initial Find Sample when starting an Acquire.

]

Performs auto focus on the current well as configured for the
current wavelength in the Autofocus plane of the Plate
Acquisition Setup tool

| W avelength:

Selects the wavelength to use for the snap or live image

Acquires a single image of the currently in place well at the
current settings for stage (XY-position), focus (z-position),
wavelength, well, site, and exposure

Show Live continuously acquires images based on the current
settings, and updates the image as settings are changed

=

Loads the selected protocol from an existing protocol file.
Protocols are stored either in the database or on the file
system. When you click Load Protocol, the Load Plate
Acquisition Protocol dialog appears.

X

Screen Summary lists the current settings selected for your
acquisition including, the number of selected wells, the
number of sites in each well, the distance between images,
the number of wavelengths, the total number of images, the
amount of storage required, and the specified type of
focusing for each wavelength for both the first and the
remaining sites in the well
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Table 6-8: Plate Acquisition Toolbar Buttons (continued)

Button Icon Description

ﬁ | Previews the current display and exposure settings by
opening the Plate Acquisition Status dialog and autofocusing

and acquiring an image for each wavelength. After all images
have been acquired, you can change the configuration of the
display by repositioning the image windows and dialog and
changing the size, scaling, and LUT of images. These new
settings will used during acquisition

ﬁ Starts the sequential acquisition of images from a plate based
| on the settings made in Plate Acquisition Setup dialog

Acquiring a Multi-Well Plate

There are several possible workflows available for your acquisition. One typical workflow is
for multi-well plate acquisition.
To acquire a multi-well plate:
1. Configure and save your settings file using the Plate Acquisition Setup dialog.
2. Use the Plate Acquisition and Control dialog or toolbar to do the following:
a. Load your settings file and review the settings using the Summary >> button.
b. Confirm your settings if needed using the available tools.
Enter a name.
d. Startthe acquisition. During acquisition, the acquired images are saved into the
image file server, managed by the database.

3. If you want to make any changes to the stage or Z Position, or snap an image to test the
current settings before starting the acquisition, use the Plate Acquisition and Control
dialog or the Plate Acquisition toolbar to perform these and other tasks.

4. Perform any post-acquisition analysis using the Review Plate Data or Plate Data
Utilities dialogs. This can be configured to start automatically from the Plate Acquisition
Setup dialog.
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Chapter 7: Customizing the MetaXpress Software

A powerful feature of the MetaXpress Software is the ability to customize the operation of
the software for individual users or groups of users. Various objectives and workflows call for
customized settings that can be switched as needed. Programs within the MetaXpress
Software Suite, such as the Meta Imaging Series Administrator Software and the Create
Taskbar command, let you create settings that match the needs of your users. The following
topics are included this section:

e Users and Groups in the Meta Imaging Series Administrator Software, see page 165
e Custom Toolbars and Taskbars, see page 168
e Default Paths for Data, see page 172

An optional simplified menu structure can be installed to reduce the number of top-level
menus in the MetaXpress Software. See Simplified Menu Structure on page 21.

% Note: The concepts of users and groups as discussed in this section are specific to
custom hardware, and to drop-ins and toolbars settings for the MetaXpress Software.
They are NOT related in any way to configuring users and groups within the database.
For information on setting up users and groups within the database, see the
MDCStore High Content Data Management Solution Database Schema Installation
and Update Guide included on the MetaXpress Software Suite installation USB flash
drive.

Users and Groups in the Meta Imaging Series Administrator Software

The Meta Imaging Series Administrator Software commands enable you to define and
configure settings for individual users and groups in the MetaXpress Software. There are two
modes for the Administrator:
e Single-User mode, where the Administrator enables you to select hardware settings and
configure drop-ins and toolbars for groups that have already been created.
e Multi-User mode, where you can create new groups, add users to different groups, and
define hardware settings for groups.
As a System Administrator, you can work within Multi-User mode to create groups and users
for your MetaXpress Software.
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Your ImageXpress Micro System ships with a number of groups and hardware settings
predefined. The number of groups depends on the configuration of your system. Figure 7-1
shows the Multiple User Configuration window in the Meta Imaging Series Administrator

Software.
Meta Imaging Senies Administrator: Multiple Umﬂmﬁmnﬁm‘ ﬁ
Groups LI
S o AT E
20 10x-2x Llser 1
Uger 2
e
Uzer 1
=} Gl 20-hn1 Che-di e
2y-x-1 0x-400x g Remave User >
Lab Manags
User 2
- b drnelpsis Only
O FFline
Lab Managsi -
Create Delete | Rename Edit Edit Create [ielete Mindity
Giroup Graup Group Group Uzt Llges st Llzes
- St Dedauk Gioup And Fie Associshons |
Erter Single-User Mode | Corfigure Haedware | Usage Statstcs | Launch MDCStoreTacls |
Set Adrmrusirabon Passsand | Creasbs |cons | Erase Slatishcs | 174 |

Figure 7-1: Example of the Multiple User Configuration window

This example shows a system with the following groups defined:

® |IXM 20x-4x-10x-2x: This is the ImageXpress Micro System configured with a particular

set of objectives.

e |IXM 20x-4x-10x-40x: This is the ImageXpress Micro System configured with a particular

set of objectives.

e MX Analysis Only: This group is configured for analysis only to run the MetaXpress

Software with the instrument powered off.

To enable a group (that is, to use the hardware and software settings created for a group),

you must create users and assign them to the group.

Creating an Offline Version of the MetaXpress Software

Molecular Devices recommends creating an offline group for MetaXpress Software users.
This offline group does not include hardware settings and is useful for analysis of acquired
images. Since the offline group does not include hardware settings, it does not attempt to
establish communication with the other MetaXpress Software components. This lets the
application start faster, and lets you run the software without turning on any hardware.

5015321 E



5015321 E

Chapter 7: Customizing the MetaXpress Software

Use the following procedure to create an offline MetaXpress Software group in the Meta

Imaging Series Administrator Software:

% Note: You must exit the MetaXpress Software before using the Meta Imaging Series

Administrator Software. The two programs cannot run at the same time.

© ©® N o wuw

10.
11.
12.

Click Start > All Programs > MetaXpress > Meta Imaging Series Administrator.

Right-click on the application name and select Run as administrator when running the
Meta Imaging Series Administrator Software.

In the Meta Imaging Series Administrator Software, if the program opens in Single User
Configuration mode, click Enter Multi-User Mode.

Click Create Group.

In the Create Group dialog, in the Group Name field, type a group name, such as
MetaXpress Offline.

-

Create Group (=0
Group Mame: |Meta><press Offline
Application: [ Metaxpress

Hardware Configuration: |fo|ine

Copy Settings Fram: | [Mone]

Create Cancel

thhh

Figure 7-2: Create Group dialog

From the Application drop-down list, select MetaXpress.

From the Hardware Configuration drop-down list, select Offline.

From the Copy Settings From drop-down list, select [None].

Click Create to close the Create Group dialog and add the new group to the Groups list.
In the Groups list, click the new group.

In the Users list, click a user that you want to add to the new offline group.

Click <<Add Users to add the user to the new group.

Continue to add users to the groups as needed.

Note: You must add at least one user to the new offline group to make it
available. Alternatively, you can return to Single User mode, then the new group
works without adding users.
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13. To avoid error messages, select the offline group, click Edit Group, then click Drop-
Ins/Toolbars and disable the plateacquire drop-in.

14. Click OK to exit the Meta Imaging Series Administrator Software.

Creating MetaXpress Software Group Icons and Adding Them to
the Windows Desktop

After creating the MetaXpress Offline group and adding users with the previous procedure,
use the Create Icons command to create icons for the new group. This command installs
shortcuts for any new groups to the MetaXpress folder on the Windows desktop. These
shortcuts can then be copied directly to the Windows desktop. This lets users choose which
software configuration to start from the desktop.

Use the following procedure to create and add group icons to the Windows desktop:

1. Click Start > Programs > MetaXpress and then right-click Meta Imaging Series
Administrator and select Run as administrator to start the MetaXpress Meta Imaging
Series Administrator Software.

Click Create Icons.
Click OK to exit the Meta Imaging Series Administrator Software.

Double-click the MetaXpress 6.x shortcut on your desktop.

ua A W N

In the MetaXpress 6.x folder, confirm that a shortcut for the group that was created in
Creating an Offline Version of the MetaXpress Software on page 166 is listed.

6. Right-click the shortcut (for example, MetaXpress Offline), and then select Send To >
Desktop to create the shortcut on the desktop.

Continue to add shortcuts to the desktop, as needed.

Double-click the new desktop shortcut to open that instance of the software.

Custom Toolbars and Taskbars

After you have groups configured, you can create or modify custom toolbars and taskbars to
include specific combinations of tools and commands.

Customizing Toolbars

With the Configure Drop-ins/Toolbars command, you can add menu commands to toolbars,
move commands from one tool bar to another, and add journals to or remove journals from
toolbars.

Use the following procedure to customize the toolbars:
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Click Start > Programs > MetaXpress and then right-click Meta Imaging Series
Administrator and select Run as administrator to start the MetaXpress Meta Imaging
Series Administrator Software.

Select a Group Name from Meta Imaging Series Administrator > List of Groups.
Depending on which User Mode you are in:
a. Single User Mode: Click Drop-ins/Toolbars.
b. Multi-User Mode: In the Edit Group dialog, click Drop-ins/Toolbars.
In the Configure Drop-ins/Toolbars dialog, click the Toolbars tab.
If it is selected, deselect the Use default toolbars check box.
In the Commands section, select the item you want to add to the toolbar:
e Select Menus to add menu commands to toolbars.
e Select Toolbars to add toolbar commands to other toolbars.
e SelectJournals to add journals to any toolbar or to create new Journal toolbars.

To add any command to a toolbar, drag the command from the left pane to the
appropriate toolbar folder in the right pane.

Note: You can use the CTRL or SHIFT keys in combination with a mouse-click to
select multiple commands, and then drag the commands to the appropriate
toolbar folder.

Click OK when finished.

Click Yes in the message to confirm that you want the users in the group to use the
modified configuration.

Click OK to close the Edit Groups dialog.

Click OK to exit the Meta Imaging Series Administrator Software.

The modified toolbars will be available the next time you start the corresponding version of
the MetaXpress Software.

Creating Taskbars

You can create custom taskbars directly in the MetaXpress Software. Taskbars are a
convenient way to access frequently used commands and journals. Each taskbar can have up
to 48 buttons in a configuration of rows and columns of your choosing. You can mix and
match journals, commands, or other taskbars within the same taskbar. Molecular Devices
recommends creating taskbars that combine commands and journals specific to your
experiments.

%

Tip: When using taskbars, to show the last used taskbar, press F4.
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To create and load a taskbar, use the following procedure:

1.
2.

Start the MetaXpress Software.
Click Journal > Taskbars > Create Taskbar.
In the simplified menu, click Control > Journal > Taskbars > Create Taskbar.

When the Taskbar Editor dialog and New Taskbar window open, position them so that
you can see both the dialog and the window at the same time.

Define the number of rows and columns for the taskbar by dragging the edges of the
New Taskbar window until the desired number of rows and columns appear in the
window.

Define the width of all the buttons in the taskbar by dragging the right or left edge of the
active button until the buttons are the desired width.

Under Category, select the type of item you want to add to the taskbar:
e Select Function to add a software function to the taskbar.
e SelectJournal to add a journal to the taskbar.

e Select Taskbar to add a link to another taskbar to the taskbar.

% Note: If you select Journal or Taskbar as the Category, the directory names are
displayed in square brackets in the list. Double-click a directory name to display
the appropriate files in that directory, or double-click the double period [..] to go
up one level in the directory structure.

5015321 E



5015321 E

Chapter 7: Customizing the MetaXpress Software

7. When you have located the item you want to add to the taskbar, double-click its entry in
the list to add it to the active button in the taskbar as shown in Figure 7-3.

10.
11.
12.

13.
14.

15.
16.
17.

18.

19.

-

W] Taskbar Editar

Tazkbar File
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@ Function () Journal
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Clear

Clear &ll Readions
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Clear All Regions

() Tazkbar

Save Az

Fename Tazkbar

Dizcard Changes

i

B Mew EI@

Load

Clear All Begions|

Save

Undo

[] Show Shartcuts [Eleal Buttan] [

Help

J

Cloge

Figure 7-3: Adding a function to a taskbar

Continue to add items to the taskbar by clicking a blank button, selecting the Category,
and double-clicking the entry in the list.

If necessary, click Undo to undo the last action or click Clear Button to clear an item

from the active button.

To give the task bar a descriptive name, click Rename Taskbar.

In the Rename Taskbar dialog, in the Taskbar Title field, type the new name.

Click OK.

In the New Taskbar window, the new name becomes the title of the window.

In the Taskbar Editor dialog, click Save.

In the Save As dialog, type a name for the taskbar file and navigate to the appropriate

drive and folder, if necessary.
Click Save.

In the Taskbar Editor dialog, click Close.

To use the new taskbar (or a different taskbar) immediately, click Journal > Taskbars >

Load Taskbar.

In the Select a Taskbar dialog, navigate to the appropriate drive and folder and select

the desired taskbar file.
Click Open.

171



ImageXpress Micro System User Guide

Default Paths for Data

The Configure Default Paths command in the MetaXpress Software is used to change the
default file paths for each group or user. You can modify these paths so that the users on the
system have their own dedicated data folders. These folders contain log files, calibration
settings, and other data that can be unique to each user. Molecular Devices recommends
changing the following default paths:

e Default Data Paths: Your system computer has a dedicated hard drive partition for data.
The default data file paths for each user should all point to this data drive. For example:
D:\Data\Username.

The following data file types should have their file paths changed to point to the data
drive:

® Logfiles
¢ Memory lists
e Calibrations
e |lllumination Settings
* Magnification Settings
e Default HTS State Path: The MetaXpress Software protocol file path should also point to
the data drive. For example: D:\MX\HTSSTATE\.

% Note: The MetaXpress Software protocol is saved to the database by default.

% Note: Molecular Devices recommends making monthly backups of the Data and HTS
State files.

To edit the default data paths for a group, use the following procedure:
1. Start the MetaXpress Software.
2. Click Edit > Configure Default Paths.
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3. Inthe Configure Default Paths dialog, select the item with the default file path you want

to modify.

Configure Default Paths @
File Types: Paths it 0K
Image Load CAMKEMMAGES c
Image Save CAM=ENMAGES
Log Files CAMAE appimmprochDATA
Journals C:AMEBAPPYMMPROCAWOURN
Luts CrAM=ELUTS
Regions CAMEE\REGIONS
llum S ettings CAMAEAAPPAMMPROCADATA,
tdag Settings CrAM=EAPPYMMPROCADATA il

Figure 7-4: Configure Default Paths dialog

4. Click Modify.

In the Browse for Folder dialog, select the folder that you want to use for the new
default path, or click New to create a new folder.

6. Click OK.

7. Inthe Configure Default Paths dialog, click OK to apply the new default path and close

the dialog.
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Chapter 8: Optional Expansion Solutions

Users of an ImageXpress System can upgrade to include the following optional expansion
solutions:

e Environmental Control Options, see page 175

e Fluidics Options, see page 202

e Transmitted Light Options, see page 224

e LED Transmitted Light Options, see page 249
Contact your Molecular Devices representative to discuss adding appropriate optional
expansion solutions to your system.

For systems factory-equipped with any of these expansion solution options, the following
sections provide operating procedures for each option.

Environmental Control Options

The ImageXpress Environmental Control option is designed to maintain an environment for
living cells to enable multi-day, live-cell, timelapse imaging. Temperature, carbon dioxide,
and humidity can all be maintained within the sample plate so that cells can be kept alive for
many days, growing at a rate comparable to that expected in a standard cell culture
incubator. In addition to offering kinetic and timelapse imaging capabilities, the
environmental enclosure can accommodate a single-channel, fluidics robot for delivering
compounds during experimentation.

The ImageXpress Environmental Control option can be installed together with the
ImageXpress Fluidics option, the ImageXpress Transmitted Light option, or the
ImageXpress LED Transmitted Light option.

See also:
e Fluidics Options, see page 202
e Transmitted Light Options, see page 224
e LED Transmitted Light Options, see page 249
Operational information is included for the following:
e Environmental Control Hardware, see page 176
e Setting Up Environmental Control, see page 181
e Environmental Control Software, see page 191
e Doing Timelapse Experiments, see page 192

e C(Cleaning Environmental Control Components, see page 198
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Environmental Control Hardware

The ImageXpress Environmental Control option consists of a sealing ring on top of the sample
plate and a top door above the plate that together forms a small, sealed volume. Humidified
carbon dioxide is sourced into this small volume to form the required environment above
the plate. Temperature is controlled within the upper half of the instrument.

The ImageXpress Environmental Control option consists of the following hardware
subsystems:

° Temperature control within the upper half of the base instrument. Warm air is
provided from the Environmental Control Option Controller through an air hose.
Feedback from temperature sensors installed near the plate maintains the temperature.
The temperature inside the microplate chamber can be maintained at 8°C above
ambient to 40°C.

e Carbon dioxide is provided from a customer-supplied tank of pre-mixed 5% CO, and
95% air. The tank regulator must be set between 15 PSl and 20 PSI. The Environmental
Control Option Controller controls the flow to the space above the plate, maintained by
the live-cell sealing ring. If a plate is ejected and loaded, the system does a purge cycle
automatically.

° Humidity is passively provided by bubbling the carbon dioxide through a water
reservoir, minimizing evaporation from the sample plate over the duration of a
timelapse experiment.

Items Included in the Installation

The following hardware components are included in an ImageXpress Environmental Control
option installation:

e Environmental Control Option Controller. See Figure 8-1 and Figure 8-2.
® Warm air hose and carbon dioxide tubing. See Figure 8-5 and Figure 8-6.

e Temperature sensors. To ensure accurate readings, the sensors are located near the
sample plate.

* Water reservoir. See Figure 8-7.

® Live-cell sealing ring. Compatible with 96-well and 384-well standard height plates. The
standard height for these plates is 14.35 mm + 0.25 mm (0.5650 inches +
0.0098 inches). See Figure 8-8.
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‘SAMPLE PLATE TEMPERATURE COMPOUND PLATE TEMPERATURE

INSTRUMENT SAMPLE HEATER

ImageXpress® Micro
‘Systems Power & Options Controlier

Figure 8-1: ImageXpress Systems Power and Options Controller used for the
ImageXpress Micro 4 System

Figure 8-2: Environmental Control Option Controller used for the ImageXpress Standard,
XL, and XLS Systems

Note: The Compound Plate Temperature setting is available only when the Fluidics
option is also installed.
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Figure 8-3: Environment Control option connections on the back of the
ImageXpress Systems Power and Options Controller used for the ImageXpress Micro 4
System

Figure 8-4: Environment Control option warm air hose and carbon dioxide tubing on the
back of the ImageXpress Micro 4 System
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WARM AR OUTLET

Figure 8-5: Environment Control option warm air hose and carbon dioxide tubing on the
back of the Environmental Control Option Controller used for the ImageXpress Standard,
XL, and XLS Systems
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Figure 8-6: Environment Control option warm air hose and carbon dioxide tubing on the
back of the ImageXpress Micro Standard System
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Figure 8-7: Environment Control option water reservoir

Figure 8-8: Environment Control option live-cell sealing ring
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Items to be Provided by the Customer

The customer must provide the following items for the ImageXpress Environmental Control
option installation:
e A tank of pre-mixed 5% CO, and 95% air.
® The regulator, fittings, and tubing required to deliver 15 to 20 PSI carbon dioxide from
the tank to the ImageXpress Systems Power and Options Controller for the
ImageXpress Micro 4 System, or the Environmental Control Option Controller for the
ImageXpress Micro XLS System.

e Microplates with standard ANSI height. Most 96-well and 384-well plates are standard
height. The standard height for these plates is: 14.35 mm £ 0.25 mm (0.5650 inches +
0.0098 inches).

e Deionized water to maintain humidity.

Setting Up Environmental Control

A Molecular Devices FSE (Field Service Engineer) installs the ImageXpress Environmental
Control option. After installation, environmental control can be set up for experiments.

Setting the Temperature

The temperature controller is calibrated before the instrument ships from the factory. Use
the external temperature controller to set the temperature that you want the environmental
enclosure to maintain.

To set the temperature:

1. On the front of the Environmental Control Option Controller, view the current sample

plate temperature.

Figure 8-9: Sample Plate Temperature control interface

2. Toview the temperature set point, press *.
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3. Toincrease the temperature set point, press * and .
4. To decrease the temperature set point, press * and .

After you release *, the current temperature in the chamber is displayed.
Setting Up the Water Reservoir

The purpose of the water reservoir is to add humidity to the air flow supplied to the
environmental enclosure.

Use the following procedure to fill the water reservoir outside of the instrument.
Alternatively, to fill the water reservoir inside of the instrument, see Filling the Water
Reservoir Inside the Instrument on page 185.

Requirements:

Phillips screwdriver

250 mL Deionized Water (preferably sterilized)
To fill the water reservoir outside the instrument:

1. Inthe MetaXpress Software, click Screening > Plate Acquisition Setup > Eject Plate to
open the top door of the instrument.
In the Simplified Menu Structure, click Screening >Acquisition Setup > Eject Plate to
open the top door of the instrument.

2. Exitthe MetaXpress Software and turn off the instrument at the main power switch,
which is located on the external power supply.

3. Remove the top access panel surrounding the top door (Figure 8-10), and remove the
side panel for more access.

Figure 8-10: Top access panel around the top door on and off

182 5015321 E



Chapter 8: Optional Expansion Solutions

4. Locate the water reservoir through the top opening.

Table 8-1: Environment Control Option Water Reservoir

Item Description

1 Luer Locks
2 Water Sensors Wires
3 Water Sensor

Disconnect the CO,/air tubing from the luer locks on both side of the water reservoir.

6. Unplug the sensors from the green luer lock side of the water reservoir and remove the
water reservoir from the instrument.

Use a Phillips screwdriver to loosen the four screws securing the reservoir lid.
Remove the lid.
Fill the reservoir with deionized water to the Max Fill Line (250 mL).
10. Replace the lid, tighten the screws, and then place the reservoir back in the instrument.

11. Reconnectthe wires to the sensors on the green luer lock side.

% Note: The color of the sensor wire is irrelevant when connecting to the sensor
socket. Either color of sensor wire can connect to either sensor socket.
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12.
13.

14.
15.

Figure 8-11: Water level sensor wire sockets

Figure 8-12: Water level sensor wires inside the instrument
Reconnect the CO,/air tubing to the luer locks on both sides of the water reservoir.

Replace the top access panel surrounding the top door and replace the side panel. See
Figure 8-10.

Start the instrument.

In the MetaXpress Software, click Screening > Plate Acquisition Setup > Load Plate to
close the top door of the instrument.

In the Simplified Menu Structure, click Screening > Acquisition Setup > Load Plate to
close the top door of the instrument.
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Filling the Water Reservoir Inside the Instrument

Use the following procedure to fill the water reservoir inside the instrument.
Requirements:
Syringe
250 mL Deionized Water (preferably sterilized)
To fill the water reservoir inside the instrument:
1. Inthe MetaXpress Software, click Screening > Plate Acquisition Setup > Eject Plate to
open the top door of the instrument.
In the Simplified Menu Structure, click Screening >Acquisition Setup > Eject Plate to
open the top door of the instrument.
2. Exitthe MetaXpress Software and turn off the instrument at the main power switch,
which is located on the external power supply.

3. Remove the top access panel surrounding the top door (Figure 8-13), and remove the

side panel for more access.

Figure 8-13: Access panel around the top door on and off
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4.

10.
11.

12.
13.

Locate the water reservoir through the top opening.

MAX FILL LINE

Figure 8-14: ImageXpress Environmental Control option water reservoir
Remove the side panel for more access.

Disconnect the CO,/air tubing from the green luer lock on the side of the water
reservoir.

Insert a syringe filled with deionized water through the green luer lock.

Dispense the deionized water from the syringe into the water reservoir until the water
reaches the Max Fill Line (250 mL).

Remove the syringe from the green luer lock.
Reconnect the CO,/air tubing to the green luer lock.

Replace the top access panel surrounding the top door and replace the side panel. See
Figure 8-13.

Start the instrument.

In the MetaXpress Software, click Screening > Plate Acquisition Setup > Load Plate to
close the top door of the instrument.

In the Simplified Menu Structure, click Screening > Acquisition Setup > Load Plate to
close the top door of the instrument.

Setting Up the Carbon Dioxide Tank

A pre-mixed CO, tank with a regulator must be set up and connected to the CO, inlet on the
Options Controller. The CO, Options Controller then controls the flow rate of CO, delivered
to the water reservoir within the environmental enclosure.
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Before you begin, make sure the water reservoir is set up. See Setting Up the Water
Reservoir on page 182.

To set up the CO,:

1.
2.

5015321 E

Connect the regulator to the CO, tank.

Connect the tubing from the pre-mixed CO, tank regulator to the Environmental Control
Option Controller.

Verify that the tubing from the Environmental Control Option Controller to the
instrument is connected.

Turn on the CO, regulator to approximately 15 PSI to 20 PSI.

From the top of the instrument, lift the top access panel surrounding the top door and
remove it. Keep the top door of the instrument closed.

Figure 8-15: Top access panel around the top door on and off
Verify that there is a steady flow of bubbles in the water reservoir.
Replace the top access panel surrounding the top door.

Check the environmental control settings to verify that the CO, pressure is OK. See
Environmental Control Software on page 191.
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After setting up the carbon dioxide

Load an unlidded plate with the live-cell sealing ring on top. If there are concerns about
contamination, a breathable seal can be used over the top of the plate. See Loading the
Sample Plate on page 188.

% Note: Before you do imaging experiments, wait for the system and plate to reach
equilibrium. Allow at least two hours for the system and 30 minutes for the plate.
Because focus settings and offsets change with temperature, you might need to
optimize them after the system and plate have reached equilibrium.

Loading the Sample Plate

You must use the live-cell sealing ring to maintain the CO, flow to the sample plate. The
sealing ring helps to contain the inputted air directly over the cells and maintains the proper
CO, and temperature levels.

& WARNING! BIOHAZARD. Wear gloves when handling sample plates.

Note: To ensure that it is at the proper temperature, before you load the sample
plate, make sure that the live-cell sealing ring is in the system or in the incubator.

To load the sample plate:

1. Inthe MetaXpress Software, click Screening > Plate Acquisition Setup > Eject Plate to
open the top door of the instrument.
In the Simplified Menu Structure, click Screening > Acquisition Setup > Eject Plate to
open the top door of the instrument.

2. Insertthe sample plate into the stage and then remove the lid from the plate. If there
are concerns about contamination, a breathable seal can be used over the top of the
plate.
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3. Place the live-cell sealing ring directly on top of the plate, making sure that it fits securely

onto the plate.

Figure 8-16: Environment Control option live-cell sealing ring

4. In the MetaXpress Software, click Screening > Plate Acquisition Setup > Load Plate to
close the top door of the instrument.
In the Simplified Menu Structure, click Screening > Acquisition Setup > Load Plate to
close the top door of the instrument.

% Note: Temperature fluctuations in the plate and its surroundings cause the plate
and its cells to shiftin X, Y, and Z direction. To minimize these temperature
fluctuations, take the following precautions.
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Before you run an experiment

Check the water reservoir level. Refill as needed.
Check the CO, supply. Refill as needed.

Allow the instrument to warm up for at least two hours. The current temperature in the
chamber is displayed on the front of the controller.

Make sure the plate sealing ring is at 37°C before use, either by keeping it inside the
instrument or inside an incubator. Incorrect sealing-ring temperature can cause
temperature fluctuation.

Wait 30 minutes to 1 hour for the plate to reach equilibrium. You can use a journal to set
this waiting period.

If there is interstitial space between wells, pipette deionized water or media into these
areas. This helps to increase the thermal mass of the plate and reduces overall
evaporation.

Fill all unused wells with deionized water or buffer.

% Note: Due to the changes in Z-height over time, you might need to adjust the
plate focus parameters in the MetaXpress Software occasionally. To do so, open
the MetaXpress Software, and then click Screening > Plate Acquisition Setup >
Plate tab > Edit Plate Bottom Settings. Increase the adjacent well max variation
to accommodate the added Z-height variation introduced by the fluctuation of
temperature.

When setting laser autofocus options, make sure that the instrument and plate
temperatures are at equilibrium. Room-temperature laser autofocus settings are
not ideal when the system is used at higher temperatures.
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Environmental Control Software

The MetaXpress Software controls the ImageXpress Micro System screening and monitors
the system’s environmental parameters. You can check Environment Control settings and
connections in the MetaXpress Software.

To check the Environment Control settings:
1. IntheMetaXpress Software, click Devices > Environment Control.
In the Simplified Menu Structure, click Control > ImageXpress > Environment Control.
In the Environment Control dialog, the Current Temperature and the Temperature
Setpoint values are displayed.
e Temperature is recorded in degrees Celsius.

e Carbon dioxide pressure is recorded as Low or OK.

@ Envirenment Control IEI@

Cument Temperature: 370C
Temperature Setpoint: 370C
Compound Plate Temperature:

Compound Plate Temperature Setpoint:

C02 Pressure: oK
CO2Z Pump State: On
Liquid Lewvel: oK

Figure 8-17: Environment Control dialog without fluidics

=

{3 Environment Control EI@

Cument Temperature: 370C
Temperature Setpoint: 370C
Compound Plate Temperature: 370C
Compound Plate Temperature Setpoint: 370C
CO2 Pressure: OK
CO2Z Pump State: On
Liquid Level: 0K

Figure 8-18: Environment Control dialog with fluidics
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When the top door of the ImageXpress instrument is opened, the MetaXpress Software
triggers the environment control to increase the flow rate of the carbon dioxide in order to
flood the chamber with humidified and carbon dioxide-controlled air. When a plate is loaded
and the top door of the ImageXpress instrument is closed, the system transiently purges the
carbon dioxide at a higher flow rate in order to flood the chamber with humidified and
carbon dioxide-controlled air.

The MetaXpress Software does not control the environmental control parameters, such as
the level of CO, or temperature. These parameters are controlled directly through their
hardware devices, such as the temperature controller on the Environmental Control Option
Controller (Figure 8-2) and the regulator on the carbon dioxide tank.

Doing Timelapse Experiments

The ImageXpress Environmental Control option incubates live cells, enabling imaging
experiments to be performed over hours or days. Wells can be imaged repeatedly at fixed
time intervals, and movies can be constructed from a series of images.

% Note: In Timelapse acquisitions, the time starts when the first well is acquired. If the
acquisition time exceeds the time specified for the timelapse experiment, the system
proceeds as fast as possible. As a result, the time between time points might not
match the time specified, but timestamps on images are accurate.

% Note: In Timelapse acquisitions, the image save option for the Z option is to save the
2D projection images.
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To set up a timelapse experiment:

1.

In the MetaXpress Software,click Screening > Plate Acquisition Setup.
In the Simplified Menu Structure, click Screening > Acquisition Setup.

In the Plate Acquisition Setup dialog, in the Configure tab, open the Acquisition tab. See
Figure 8-19.

Active Wavelength @

—— @ ] Snap Start Live Focus — Test Preview
Objective and Camera- 10X Plar A tofocus options
Plate- Greiner 96-Well plastic Enable laser-based focusing
Sites to Visit- single site [T Enable image-based focusing for acquisition or laser recovery)
Acquisition Acquisition options
Autofocus Acquire Time Series *—
Wavelengths [ Acquire Z Series
W1 DAPI
W2 FITC
Timelapse- 20 time points [] Use Fuidies
Display [] Run Joumals During Acquisition

[] Analyze Images After Acquisition

Perform shading comection Directory... C:\Shading Images'

Figure 8-19: Acquire Time Series
Select Acquire Time Series.

Under Configure, click Timelapse to configure timelapse acquisition options. See Figure
8-20.

Active Wavelength @

o ] Run ] Snap Stat Live Focus  Test
Objective and Camera- 10X Plar
Plate- Greiner 96-Well plastic

Freview

Number of timepoints: 20 <

Sites to Visit- single site Perform time series for: All selected wells ']
Acquisition \ppro minimum time interval: 1.0 min
Autofocus
Interval: n < -m
Wavelengths
W1 DAPL Duration: g5 2l (e -
W2 FITC
—ﬁ— Timelapse- 20 time points
Display

Figure 8-20: Timelapse tab

In the Number of time points field, specify the number of time points to use. Fluidic

events can be associated with these time points. See Doing Fluidics Experiments on page
217.
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6. Click Perform time series for and select one of the following methods for acquiring a
series of timelapse images, corresponding to different types of experiments:
¢ All selected wells is used for long timelapse experiments. The system images all
wells at the first time point, then all wells at the second time point, and so on.
® One well then the next is used for a fast kinetic experiment. The system images all
time points on well 1, then moves to well 2 and images all time points, and so on.
® One row then the next or one column then the next is suitable for an experiment
using manual pipetting.
7. |If applicable, select additional options on the Autofocus tab. See Figure 8-21. These
options include:
e First timepoint only: Recommended for fast kinetic experiments.
¢ All timepoints: Recommended for long timelapse experiments.
e Every Nth timepoint: Offers the flexibility to autofocus regularly during a timelapse
experiment.

|~
Active 'Wavelength DaPl — E
Genione I Run | Snap Startlive Focus  Test B

Objective and Camera- 10x Flan | aser-based Focusing

Plate- 96 Wells (8:17) Configure Laser Settings...

Sites to Visit- single site

Acouisi ‘wfell bo well autofocus [Focus aon plate bottam, then offset by bottam thickness -
cquisitian
_ﬂ Autofocus Image-based Focusing
M Algorithr: Binning: 2 = Custom exposure times
Wl DAPT
W2 FITC Allows image-bazed focuzing for recovery from laser-based well bottom failures
Titmelapse- 61 time points
Display
Initial well far finding sample Specific wel v] [[; v] 3 =
1
Timelapse Autofocus [Fnst firnepairit only v] 2

First tirmepairt o)

Ewery Mth timepoint

“iew Focusing Detals...

Figure 8-21: Timelapse Autofocus options
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8. If applicable, select more options on the Wavelength tabs. Wavelength tabs provide
options for acquiring individual wavelength images during a timelapse experiment. See
Figure 8-22.

These options include:
e At all time points: The default for timelapse experiments. All time points are
acquired for this wavelength.
e At start of experiment: Only the first time point is acquired for this wavelength.
e At start/end of experiment: Only the first and last time points are acquired for this
wavelength.
e Every nth timepoint: Acquires timelapse images only for every nth time point for
this wavelength.
If you do not image a wavelength at every time point, the most recent image acquired
for that wavelength is saved in the database for that time point.

v j 2

Eonfigule-nun | Shap Start Live Focus  Test Pravien

Objective and Carnera- 10x
Plate- Greiner 384 Wells (16x24)

Sites to Wisit- single site Exposure (ma): 1a = Target max intensity: 50000 =

lllurnination: [ DAPI - ] [] Bright zample

acqllisition Autofocus options
Autofocus
Post-lager
_Wa\.-'elengths offzet [um)
W1 DAPI Laser vith z-offset v 27 5
W2 FITC
Timelapse- 61 time paints
Display Range [um] Step [um]

Calculate Offzet UseZ stack [T] Custom Range (13569 1| [5 55
Acquizition 0 ptiong

Timelapse: ‘ at all time paoints - ' "('_

at start of experirment
at start/end of experiment
[7] Digital © every nth timepaint v |z00

Shading Carection:

Figure 8-22: The Timelapse Acquisition field on the Wavelength 1 tab

Reviewing Timelapse Data

As with other ImageXpress System data, timelapse data is displayed in the MetaXpress
Software Review Plate Data dialog. See:

e Reviewing Timelapse Data on page 196

e Making a Timelapse Movie on page 198
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Reviewing Timelapse Data
To review the timelapse data:

1. Inthe MetaXpress Software, click Screening > Review Plate Data.

In the Simplified Menu Structure, click Screening > Review Plate.

Timelapse example_AMSNVL-5SHRFV1_41
Wavelengths: Data view: [TmeFai'! vs Well - Prirt Table
DAFI WEQ 03 04|05/ 08| 07| 02/ 09/ 10
[ FTC NI BN E e N E e E e
a0z |-
AD3 -
Al (-
A05 |-
ADG |-
A07 |-
A08 |-
A0 (-
A10 |-
o s
[ Mot accquired
[2] &couired, not messured BO1
[C] Displayed well BO2 |-
B Part of montage BO3 |-
BE selected wells Bo4 |-

Mortage: 1 EI: E‘ Time points: of 1C @

Display | Run .Pinalysisl Meamremerﬂsl Graph I

[#] Show Values Image Oveday: [Showod segmentation v] Cal:
Intensity Profile

Mosmcornte  SorcoR(@om ] o[ ) o (s

Load Selected Imaggs Navigate Selections

Figure 8-23: Review Plate Data dialog
2. Click Select Plate.

3. Inthe Select Plate for Review dialog, select a plate, and then click Select.
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4. In the Data view list, click Time vs Well. The montage displays thumbnails of each time
point.
5. To create a stack for viewing as a movie, right-click on one well to select it.

The well changes color to indicate that the well is selected.

% Note: To clear the selection, click Clear Selection at the bottom of the dialog.

6. Click Load Selected Images.

In the image window, you can view each time point as a plane in the stack using the
navigation buttons above the image pane.

# Selected FITC (100%) (1/12)

Figure 8-24: Stack of images with navigation buttons above the image pane

% Note: In a timelapse experiment, the time starts when the first well is acquired.
If the acquisition time exceeds the time specified for the timelapse experiment,
the system proceeds as fast as possible. As a result, the time between time points
might not match the time specified, but the timestamps on images are accurate.
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Making a Timelapse Movie
To make a movie:

1. Before you begin, load timelapse images and create a stack. See Reviewing Timelapse
Data on page 195.

2. Select the image window of the stack on the MetaXpress Software desktop.

3. Inthe MetaXpress Software, click Stack > Make Movie.
In the Simplified Menu Structure, click Edit > Stack > Make Movie.

P =

@ Make Movie = Rol =™
Source Stack:  Selected FITC
Movie Formats

Play each frame for 2 = 1/30th of a second @ AVl

Check = Save [ | Quick Tir
Low Range: Step Size:  High Range: 1 g Save
1 Al 9 -l 10 = — | ) Unselected
: 2 2 2 5| @ Selcted
| Select Planes In Ra | 3 His
anes In Range 4
[ Clear All ] 3
E: E

Figure 8-25: Make Movie dialog
4. In the Make Movie dialog, select the desired options.

For information about the available options, view the application help by pressing F1
while viewing the dialog.

5. Click Save.

Cleaning Environmental Control Components

Itis important to regularly clean the environmental enclosure, including specific
environmental components. Components can come in contact with biological, chemical, and
toxic agents. Therefore, all cleaning procedures should be handled with care. Molecular

Devices recommends that you wear powder-free gloves at all times when you access the
internal components of the enclosure. For additional information about cleaning the system,
see Maintenance on page 255.

A CAUTION! Never use an autoclave to clean any of the instrument components.
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Environmental Control components to be cleaned include:
e Cleaning Carbon Dioxide Tubing on page 199

e (Cleaning the Water Reservoir on page 200

Cleaning Carbon Dioxide Tubing

The tubing within the environmental enclosure should be cleaned only if, during a visual
inspection, moisture has collected in the tubing or if contamination is seen in the tubing.

There are two tubing sections associated with CO, delivery. One runs from the Options
Controller located outside the enclosure to the water reservoir within the enclosure, and the
other one exits the water reservoir and delivers the CO, to the stage (plate) area. See Figure
8-26.

Figure 8-26: CO, tubing connections on the water reservoir

Item Description

1 Input tube connection

2 Output tube connection

A CAUTION! Do not let the second stretch of tubing leaving the water reservoir to the
stage area come into contact with the water in the reservoir.

When replacing or cleaning tubing, make sure that the exit tubing from the reservoir is
significantly above the water surface. If at any time, you can see moisture within the tubing,
disconnect both ends and use compressed air to dry the inside of the tubing. Make sure that
you reconnect all tubing before running the instrument.
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The tubing that runs from the Options Controller to the enclosure has an in-line filter
installed near the end closest to the controller. When reconnecting this tubing make sure
that the in-line filter is in the correct position.

To clean any portion of the tubing:

1. Take note of how the tubing is connected, and then disconnect the portion of the tubing
that is contaminated and remove it from the environmental enclosure.

2. Use 70% isopropanol to flush the interior of the tubing.
Use compressed air to dry the interior of the tubing.

4. Reconnect the tubing within the environmental enclosure, making sure all connections
are tight.

5. Confirm that CO, is being delivered to the water reservoir by visually confirming that
bubbles move through the reservoir. See Setting Up the Carbon Dioxide Tank on page
186.

Cleaning the Water Reservoir

Clean the water reservoir on an as needed basis when you see dirt or mold in the reservoir.
Requirements:

e Phillips screwdriver

e 70% Ethanol

e 250 mL Deionized Water (preferably sterilized)
To clean the water reservoir:

1. Inthe MetaXpress Software, click Screening > Plate Acquisition and Control > Eject
Plate to open the top door of the instrument.

In the Simplified Menu Structure, click Screening > Acquisition Setup > Eject Plate to
open the top door of the instrument.

2. Exitthe MetaXpress Software and turn off the instrument at the main power switch,
which is located on the external power supply.
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3. Remove the top access panel surrounding the top door (Figure 8-27), and remove the
side panel for more access.

Figure 8-27: Top access panel around the top door on and off
4. Disconnect the CO,/air tubing from the luer locks on both sides of the water reservoir.

Unplug the sensors from the green luer lock side of the water reservoir and remove the
water reservoir from the instrument.

Use a Phillips screwdriver to loosen the four screws securing the reservoir lid.
Dispose of the water, and then rinse the reservoir with 70% ethanol.

Remove the lid.

L ® N o

Fill the reservoir with deionized water to the Max Fill Line (250 mL).
10. Replace the lid, tighten the screws, and then place the reservoir back in the instrument.

11. Reconnectthe wires to the sensors on the green luer lock side.

% Note: The color of the sensor wire is irrelevant when connecting to the sensor
socket. Either color of sensor wire can connect to either sensor socket.

Figure 8-28: Water level sensor wire sockets
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12.
13.

14.
15.

Figure 8-29: Water level sensor wires inside the instrument
Reconnect the CO,/air tubing to the luer locks on both sides of the water reservoir.

Replace the top access panel surrounding the top door and replace the side panel. See
Figure 8-27.

Start the instrument.

In the MetaXpress Software, click Screening > Plate Acquisition Setup > Load Plate to
close the top door of the instrument.

In the Simplified Menu Structure, click Screening > Acquisition Setup > Load Plate to
close the top door of the instrument.

Fluidics Options

202

The ImageXpress Fluidics option consists of a single-channel, fluidics robot. This robot picks
up tips from a tip box and draws fluid from and delivers fluid to a given well on the
compound and sample plates. For the sample plate, the solenoid-operated plate shutter
opens briefly, allowing the robot access to a given well without compromising the

environmental control.

The robot is capable of dispensing volumes between 3 pL and 200 pL with an accuracy of
+5% or +1 uL, whichever is greater.

The ImageXpress Fluidics option can be installed together with the
ImageXpress Environmental Control option. See Environmental Control Options on page 175
for details.

Operational information is included for the following:

e Fluidics Hardware on page 203

e Setting Up Fluidics Hardware on page 206

e Configuring Fluidics Software (Stations and Properties) on page 207
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Doing Fluidics Experiments on page 217
Preventing Evaporation from Compound Plates on page 222

Cleaning Fluidics Components on page 224

Fluidics Hardware

The ImageXpress Fluidics option consists of the following hardware components. See Figure
8-30, Figure 8-31 and Figure 8-32.

Single-channel pipettor. Used to transfer fluid between two compound/media plates
and the sample plate.

Shutter. Allows the system to maintain the environment when not actively pipetting.

Plate heaters. Used to heat the compound plates. These heat a little higher than the
displayed temperature, which represents the temperature of the liquid in the well.

Tip adapters and tip rack positions. Compatible with the FLIPR® Tetra High Throughput
Cellular Screening System 96 tips (Part 9000-0761, 50 racks/case) or 384 tips (Part
9000-0763, 50 racks/case).

Tip stripper. Used for ejecting tips.
Waste bin. Used to contain ejected tips and discarded liquid.

Doors with safety interlocks. Prevents doors from being opened during operation.
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Figure 8-30: ImageXpress Micro 4 System with ImageXpress Fluidics option
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Figure 8-31: ImageXpress Micro System with ImageXpress Fluidics option

Figure 8-32: ImageXpress Fluidics option close up
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Items to Be Provided by the Customer

The customer must provide the following items (in addition to the Environment Control
option items):
e ANSI standard compound plates.

® FLIPR Tetra High Throughput Cellular Screening System 96 tips (Part 9000-0761,
50 racks/case) or 384 tips (Part 9000-0763, 50 racks/case). Tips can be ordered from
Molecular Devices.

e Absorbent pad for liquid waste disposal.
Tips
The ImageXpress Fluidics option is compatible with the FLIPR Tetra High Throughput Cellular

Screening System 96 or 384 tips.

After compounds are dispensed, tips are disposed into the waste disposal tray located at the
back of the environmental enclosure.

Plates

The tip and compound plate region inside the environmental enclosure can accommodate
up to two compound plates. Molecular Devices recommends using standard 96-well or
384-well plates. U-bottom and V-bottom plates are beneficial when withdrawing and
dispensing very small volumes of compound.

Setting Up Fluidics Hardware

A Molecular Devices FSE (Field Service Engineer) installs the ImageXpress Fluidics option.
After installation, fluidics can be set up for experiments.
To set up the fluidics hardware:
1. Load the tip racks. For proper fit and alignment, insert the right side first, and then press
the left side down into place.

2. Change the tip adapter as appropriate. The tip adapter should be screwed on firmly but
not over-tightened. If the tip adapter is not properly attached, it might not match the
fluidics robot calibration.

3. Load the compound plates. For proper fit and alignment, insert the right side first, and
then press the left side down into place.

4. Setup environmental control as needed, and allow the compound-plate temperature to
reach equilibrium. See Setting Up Environmental Control on page 181.
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If required, empty the waste bin.
If your experiment involves disposal of liquid, place an absorbent pad in the waste bin.
Also see Cleaning the Waste Disposal Box and the Plate Sealing Ring on page 224.

Load an unlidded plate with the live-cell sealing ring on the top. See Loading the Sample
Plate on page 188.

To configure fluidics in MetaXpress Meta Imaging Series Administrator Software:

If you change tips, from a 96-well to a 384-well tip, or from a 384-well to a 96-well tip, you
need to configure the fluidics as described in the following procedure.

1.

5.

Click Start > Programs > MetaXpress and then right-click Meta Imaging Series
Administrator and select Run as administrator to start the MetaXpress Meta Imaging
Series Administrator Software.

Click Configure Hardware.

In the Configure Hardware dialog, select the correct hardware configuration, and then
click Configure Devices.

In the right pane of the User Settings for hardware configuration dialog, click
ImageXpress Micro Fluidics, and then click Settings.

Irnmgexpress Micro Fliidics Settin... [mtzm|

Comporerd Faameters
COM Pt CoM1 -
Toadter  [EHNN =
Go To Home |
Gao To'wWaste |

Show Vession Infoemation.. |

ok | Cenesl |

Figure 8-33: ImageXpress Micro Fluidics Settings dialog
In the ImageXpress Micro Fluidics Settings dialog, if applicable, change the tip adapter.

E' Note: In rare situations, it is necessary to change the COM port.

Configuring Fluidics Software (Stations and Properties)

To use the ImageXpress Fluidics option, you must configure fluidics stations and properties.
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% Note: The Configure Fluidic Stations functions are available at Devices > Configure
Fluidic Stations, in the Simplified Menu Structure, Control > ImageXpress > Configure
Fluidics Stations, and from the Configure Stations option from Plate Acquisition
Setup > Configure > Fluidics.

This section details the Plate Acquisition Setup > Fluidics > Configure location, but the
procedures are the same if you access the functions from the menu.

To configure fluidics software:
1. Inthe MetaXpress Software, click Screening > Plate Acquisition Setup.

In the Simplified Menu Structure, click Screening > Acquisition Setup.
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Figure 8-34: Plate Acquisition Setup dialog
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2. Inthe Plate Acquisition Setup dialog, select the Configure > Acquisition tab.

Active Wavelength FITC = E

Configure ] FRun 1 Snap StatLive Focus  Test Eiaa

Objective and Carmera- 10x
Plate- Costar 06 Well plate-138¢
Sites to Wisit- single site

Autofocus options
Enable lazer-based focusing

[ Enable image-based facusing [far acquisition of laser recoveny)

Acquisition

Autofocus Acquisition options

[ Acquire Time Series
[] &equire Z Series

Wavelengths
41 DAPT

W2 FITC
Display Settings

. [ i
- | Usze Fluidics
[ Run Joumals During Acquisition
| Analyze Images Immediately After Acquisition

[ Perfarm shading corection

Diirectony...

@ [ Cloze ] [ Summary >

Figure 8-35: Plate Acquisition Setup dialog: Configure tab, Acquisition tab
3. Select Use Fluidics.
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4. Click on the Fluidics tab.

Active Wavelength m

Configure | Run | Snap StartLive Focus  Test
Ohbjective and Camera- 10x

Plate- Matrical 384 Wells -16x24  Scheduled Events:

Sites to Wisit- multi-site Time | Ewvent

Preview

Acquisition

Autofocus

Wavelengths
¢l DAPT
W2 FITC

Timelapse- 1time points

Z Series- I planes
Fluidics

Journals- 0 selected

Display Settings

Analysis

Feset Tips... ] [AddnewEvent...] [ Delete Event... ] [ Edit Event... ]

[ ) [ccommm |

Figure 8-36: Plate Acquisition Setup dialog, Configure tab: Fluidics tab
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5. Click Configure Stations.

0 Configure Fluidic Stations ’E‘@
Plate TWE Com ound 96 Deep V! +
Tip Tray 1 Tip Tray 2 s s
il e
Initial Volume S
Track Volume for Tracking {ul) =
Track Liquid Suface
56 tip adapter installed

Tip Type: | 96, 200ul FL ~ Tip Type: | 96, 200u, FL ~
Compound Plate 2

Plate TwE Cumpuund 35 Deep W »

Initial Valume -
for Tracking (ul): =

Sample Plate

Cffset from well center {um):

X 0 =1Y: 0 =
Z 0 z

Initial Volume -
for Tracking iull: 100

Figure 8-37: Configure Fluidic Stations dialog
6. In the Configure Fluidics Stations dialog, for each Tip Tray, select a Tip Type.

% Note: The system comes pre-configured with settings for the FLIPR Tetra system
96 and 384 tips.

7. For each Compound Plate, select a Plate Type.

% Note: You can use only standard 96-well or 384-well plates for fluidics.
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10.

11.
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If applicable, for the Sample Plate, type a value for X, Y, and Z offsets from the well
center (in um) for the sample plate.

Type a positive Z offset to have the pipettor sample higher than normal. Type a negative
Z offset to have the pipettor sample lower than normal.

CAUTION! An incorrect X, Y, or Z offset can cause the pipette tip to crash into the
sample plate.

If applicable, select Track Volume, and then type a value for the Initial Volume for
Tracking (pl) for each plate.

Do one of the following:

* If you selected Track Volume, then select Track Liquid Surface, and then go to Step
11.

e Optionally, select Track Volume, select Track Liquid Surface, clear Track Volume,
and then go to Step 11.

e Otherwise, go to Step 13.

% Note: The Track Liquid Surface feature is used in conjunction with the Wet
Dispense feature. If Track Liquid Surface is selected, then wet dispensing is done
near the liquid surface.

Click System Properties.

Flusdics Systern Propertes E
Dirawe Fiste ful's] 5 =
Digpense B ale [uWl's} 250

Past Draw Transport A Gap (Wl 2
Pre Dirave A Gap [} 10
whet Dispense: ¥

Smait Dispens (ul} 1

Dorawss Qivesifill [ul}: o o
Pump Settle Time [ms] 500
[ ok || Cecel || Heo

Figure 8-38: Fluidics System Properties dialog
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12. On the Fluidics System Properties dialog, leave the default values for the fluidics system

properties set as-is, or modify any values as needed.
Table 8-2: Fluidic Systems Property values

Option Description

Draw
Rate

(i/s)

The rate at which the pump draws fluid.

Dispense
Rate
(i/s)

The rate at which the pump dispenses fluid.

Post
Draw
Transport
Air Gap
(w1)

The volume of air that the pump draws after it draws fluid but before the
pump arm moves. This air prevents fluid from dripping during pump arm
movement. Select this option for fluids such as DMSO.

Pre Draw
Air Gap
(w1)

The volume of air that the pump draws before drawing fluid. This is used to
push remaining drops of fluid out of the tip when dispensing.

Wet
Dispense

Specifies whether the tip should be immersed in the fluid during dispense
operations at the imaging location. When enabled, if Track Liquid Surface is
also selected, then dispensing occurs near the liquid surface; otherwise,
the dispensing occurs near the bottom of the well.

Smart
Dispense
()

Enabled only if Wet Dispense is selected. The volume that the pump
dispenses beyond the requested fluid dispense volume. The additional
volume is subtracted from the Pre Draw Air Gap volume. The Smart
Dispense volume must be less than or equal to the Pre Draw Air Gap
volume.

Draw
Overfill

()

The volume of fluid that the pump draws in addition to the requested
volume of fluid. You can use Draw Overfill to increase dispense accuracy
when drawing from compound plates. Note: Draw Overfill is not applied to
the sample plate.

Pump
Settle
Time
(ms)

The time delay that is used to pause movement of the pump arm after a
pump draw or dispense operation to overcome hysteresis. For most
operations, 500 ms is the default value.

214
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13. Click OK to close the Fluidics System Properties dialog and return to the Configure
Fluidics Stations dialog.

14. |If applicable, click Define Tips and in the Define Tips dialog, define additional tip types,
and then click Save.

CAUTION! Improper tip definitions can cause the pipette tip to crash into the
sample plate. Molecular Devices recommends that you do not make changes to
the standard tip definitions.

15. After you have completed a dispensing cycle, to indicate that you have reloaded tip
racks and plates, click Reset Tips, and on the Reset Tips/Liquid Levels dialog, click Reset
for the appropriate tip trays and plates, and then click Close.

Reset Tips / Liquid Levels 5|
Resak g

Feset | Tiohiag1: Tint now present:

Reet ] Tobay Tips now present:

Resst baud brvels
| Flosst :Ewmmphlﬂ

Flesst | Compound plate 2

Resst | Semple plste

Figure 8-39: Reset Tips/Liquid Levels dialog
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Manual Fluidics Control

Do the following procedure to control the fluidics station manually.

%

Tip: The fluidics interface enables you to transfer fluid from one well of the
compound plate to a corresponding well in the sample plate. If you need to transfer
fluid between non-corresponding wells, or if different actions need to be performed
for different wells, record these actions in a journal (custom routine) to accomplish
this. See To record the steps in a journal on page 216. You can add journals as events
when you run an experiment. See To configure a fluidics experiment: on page 217.

To control fluidics manually

1. Inthe MetaXpress Software, click Devices > Fluidic Control.

In the simplified menu, click Control > ImageXpress > Fluidic Control.

2. In the Fluidic Control dialog, specify the action you would like to do. You can manually

pick up and eject tips, draw and dispense fluid, and mix.

For example, to remove 20 ul from well A01 in the compound plate and add it to the
sample plate, specify the following:

Action: Draw

Station: Compound Plate 1
Row: A

Column: 1

Volume (ul): 20

3. Click Go.

The fluid is drawn from the plate.

4. Inthe Action list, click Dispense, and then click Go to add the fluid to the plate.

To record the steps in a journal

1. Inthe MetaXpress Software, on the Journal menu, click Start recording.

2. Do the steps that you want to record. See To control fluidics manually on page 216.

3. Click Journal > Stop recording, and then save the journal file.

216
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4. To modify the journal, click Journal > Edit Journal, and then select the journal to be
edited. See Figure 8-40.

@ Journal Editar ol @ =

File Edit
Builtin Functiors 1 Recarded Jounals | Actions | Joumal
View [C:\M><E\app\mmproc\\oumals\M_\J Fluidics Journal JML V]
[MEHU "] Functions Deseriptions

g El:t My Fluidics Joumal

g Efii"s 4 1: Fliic ContraliGet Nest Tip)

2 Fluidic ContrallDraw)
{1 Acquie
Row=3

23 Devices L

21 Disply L, Colmn =5

-0 Process L, Volume =20

27 Log H 3 Fluidic ContralDispense)

{3 Measure L, “olume = 20

-7 Joumal ¥ 4 Fluidic CortrolEject Tip)

{1 Screening ® “*End of Joumal *=*

0 Apps

{21 'window Comment entry

Enter comment
Unda

Figure 8-40: Example Journal using manual fluidics control

Doing Fluidics Experiments

Fluidics experiments are defined by adding events to the Scheduled Events list. You can add
three types of events: Compound Addition, Washout, and Journal. Fluidics events can be
performed on all wells being imaged, or on a subset of wells. For example, you can add
different amounts of compound to different wells, or treat wells for different amounts of
time.

Do the following procedure to configure a fluidics experiment.
To configure a fluidics experiment:
1. Inthe MetaXpress Software, click Screening > Plate Acquisition Setup.
In the Simplified Menu Structure, click Screening > Acquisition Setup.

2. Inthe Plate Acquisition Setup dialog, click Configure > Acquisition.
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3. Select Use Fluidics. See Figure 8-41.

et Winsbogth B
L1 Snap Statlie Forus Test =
Obgectnve and Carmera- 10x Aubcbocus oplions
Plate- Greiner 384 Wells (16c24) (] Enable Laeer-batesd focuting
Sites b Visit- single siee [ Enable image-based locusing (for acquisiion o baser recovery]
| Acquisition Acquisiion options
Autofocus [ Acuine Time Seies
i 7] Acauia Z Sees
Wi DAL
Wi FITC
fode  [#lusehidos
Display ] Run Joumals Duieg Acouisiion
(7] Aralyzs Imagas Altes Aequisiion
[ Divecton bt Sloced Conschonmages... | C:\Shading Folder 1

Figure 8-41: Plate Acquisition Setup dialog: Configure tab, Acquisition tab
4. Click Fluidics to schedule fluidics events. See Figure 8-42.

Configure | Run |
Objective and Carnera- 10x - :
Scheduled Events: __Eonflgure Stations...

Plate- Greiner 384 Yivells (1624
Sites to Visit- single site

Acquisition After image 1

Autofocus

Wavelengths
WL DAPT
Wif2 FITC

Fluidics

Display

Feset Tips... ] [ Add new Event.... ] [ Delete Event... ] [ Edit Event...

Figure 8-42: Adding events to a fluidics experiment
5. Click Add new Event to add an event to the Scheduled Events field.
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In the Fluidic Event dialog, specify the time point at which you want the event to occur,
and then specify whether the event should occur before or after the time point. See
Figure 8-43.

B R

Time poirt: 5 +| ) Beforeimaging (@) After imaging

Event Type:
@ Compound addition
() Washout
) Joumal
Tip: 96, 200ul FLIFR
Volume {ul): 25 =
Number of Mixes: 3 =
Mix Volume: 50 + [ Mix while imaging
Mix Dead Volume: 10 =

Wells Affected:

@ Al wells

D) Selected wells Select Wells...

o] G

Figure 8-43: Time point setting in Fluidic Event dialog

For example, if you select time point 5 and select Before imaging, then the fluidic event
occurs before the time point. If you select After imaging, then the fluidic event occurs
after the time point. See Figure 8-44.

Before imaging
Event ccours before time point

Time point 1 2 3 4 5 M

After imaging
Ewvent occurs after time point

Figure 8-44: Setting events to occur before and after a time point

% Note: The number of time points is set on the Timelapse tab. See Doing
Timelapse Experiments on page 192.
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7. In the Fluidic Event dialog, select the event type and its properties. Event types include:

® Compound addition: A Compound addition event, shown in Figure 8-45, draws
liquid from the compound plate and adds it to the sample plate. There is a one-to-
one mapping between the wells on the compound plate and the sample plate. That
is, compound is removed from a well on the compound plate and applied to the
well in the same position on the sample plate (for example, Al to A1, A2 to A2).
When you are running mixes that consist of more than a single cycle, Mix Dead
Volume specifies an amount of fluid that is to remain in the tip and not to be
returned to the well during intermediate repeated cycles of draws and dispense.
For more information about compound addition settings, see the MetaXpress
Software application help (press F1 while viewing the dialog).

Time poirt: 5

= () Before imaging (@ After imaging
Event Type:

@ Compound addition

() Washout

() Joumal

Tip: 96, 200ul, FLIFR | =

Volume {ul): 25
MNumber of Mixes: 3 B

50

Mix Yolume: 5[] Mix while imaging

Mix Dead Volume: 10 =
Wells Affected:

@ All wells

() Selected wells Select Wells. ..

o) (ean)

Figure 8-45: Fluidic Event dialog Compound addition event
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® Washout: A Washout event removes liquid from the sample plate and replaces it
with liquid from the compound plate. There is a one-to-one mapping between the
wells as shown in Fluidic Event dialog Washout Event on page 221.
An exchange consists of a washout event in which fluid is removed from the sample
plate and discarded and fresh media or fluid is placed in the well. If you want the
system to discard the old tip after removing and discarding the fluid from the
sample plate, select New tip each exchange. For more information, see the
software Help (press F1 while viewing the dialog).

Fluidic Event [xT

Time point: 15 %] @ Beforeimaging () Afterimaging
Event Type:

() Compound addition

@ Washout

) Joumal

Tip: 96, 200ul, FLIFR ~

Wolume (ul): 75 B

Mumber of exchanges: 3 - New tip each exchange
Wells Mfected:

) Al wells

@ Selected wells Select Wells...

[ ok | [ Testatatl | Gomeck

Figure 8-46: Fluidic Event dialog Washout Event
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e Journal: A Journal event is used for any special cases or custom protocols (for
example, experiments not using a one-to-one mapping of wells or drawing once
and dispensing multiple times) as shown in Fluidic Event dialog Journal event on
page 222.

= &l

Time point: 10 = (7} Before imaging (@ After imaging

Event Type:
() Compound addtion
) Washout

@ Joumal

My Fluidics Joumnal

Wells Affected:
() Al wells

[ ok ] [ Tesatar |

Figure 8-47: Fluidic Event dialog Journal event
8. Click OK.

Preventing Evaporation from Compound Plates

Incubation at elevated temperatures, such as 37°C, causes rapid evaporation of water from
aqueous compound preparations in storage plates. DMSO-based preparations are
hygroscopic and absorb water from the surrounding air. To minimize these problems, seal
the compound storage plates with aluminum foil seals before placing them in the
environmental chamber. Foil seals can be pierced during the experiment by the pipette tips
on the fluidics robot, only exposing individual wells after use.

Seals generally adhere better to plates with raised rings around the wells than to plates with
a smooth surface. Evaporation is greater from the outer wells of a microplate, both from
micro-environmental variations, and because of poorer adhesion at the outer edges of the
seal. It might be preferable to omit these wells from experiments with long incubation
periods. It is also useful to set up the fluidics plate configuration on an equivalent, unsealed
plate before trying to pipette from a sealed plate.
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Evaluated Seals

Molecular Devices has evaluated both heat-applied and pressure-applied seals with a variety
of polypropylene and polystyrene plates. Two examples are listed here. Other
manufacturers might provide similar performance.

Heat-Applied Seals

Tomtec heat-applied aluminum foil seals
e Part numbers: Tomtec AutoSeal instrument (710-100) and foil seal material (AS-3)

e For specifications, ordering information, pricing, and sealing instructions, contact Tomtec
(www.tomtec.com)

* Features
e Automated robotic plate sealing
e Suitable for polypropylene plates
e Easily punctured by the fluidics robot using FLIPR Tetra pipette tips
e Compatible with DMSO

e Easily peeled from the plate
Pressure-Applied Seals

G&L Precision Die Cutting pressure-applied aluminum foil seals
e Part number: G&L Aluminum Microplate Liddings (GL-255)

e For specifications, ordering information, pricing, and sealing instructions, contact G&L
Precision (www.glprecision.com)

* Features
e Manual plate sealing
e Suitable for polypropylene and polystyrene plates
e Easily punctured by the fluidics robot using FLIPR Tetra pipette tips
e Compatible with DMSO
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Cleaning Fluidics Components

Itis important to regularly clean the environmental enclosure, including specific fluidics
components. Components can come in contact with biological, chemical, and toxic agents.
Therefore, all cleaning procedures should be handled with care. Molecular Devices
recommends that you wear powder-free gloves at all times when you access the internal
components of the enclosure. For additional information about cleaning the system, see
Maintenance on page 255.

A CAUTION! Never use an autoclave to clean any instrument components.

Fluidics components to be cleaned include:

e Cleaning the Waste Disposal Box and the Plate Sealing Ring on page 224

Cleaning the Waste Disposal Box and the Plate Sealing Ring

Proper cleaning of the waste disposal box and the plate sealing ring is highly dependent on
the type of waste being disposed of and whether the box is being used with a protective
liner. These components can come into direct contact with unlidded sample plates,
compounds, and media. Molecular Devices strongly recommends that you regularly clean
between experiments.

To clean both components:
1. Remove components from the environmental enclosure.
2. Use one of the following cleaning techniques depending on the severity of
contamination of the box:
e Damp wipe followed by a disinfectant wipe (70% ethanol)

e Exposure to UV by placement within a tissue culture hood

Transmitted Light Options

The ImageXpress Transmitted Light option is designed for brightfield and phase-contrast
transmitted-light imaging. In general terms, transmitted light is used to describe microscopy
in which light is transmitted from a source on one side of the specimen, with the objective
on the other side. Typically the light is first passed through a condenser so high illumination is
focused on the specimen. For more information on phase contrast microscopy, visit the
Nikon website:

www.microscopyu.com/articles/phasecontrast/phasemicroscopy.html
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The ImageXpress Transmitted Light option can be installed with or without the

ImageXpress Environmental Control option. It is not compatible with the

ImageXpress Fluidics option. Doing Transmitted Light experiments with Fluidics requires the
ImageXpress LED Transmitted Light option. See LED Transmitted Light Options on page 249.

See also:

Environmental Control Options on page 175

Operational information is included for the following:

Transmitted Light Hardware on page 225

Transmitted Light Software Configuration on page 228
Setting up Koehler lllumination on page 231
Transmitted Light Phase Ring Alignment on page 234
Replacing the Transmitted Light Bulb on page 246

Transmitted Light Hardware

The ImageXpress Transmitted Light option consists of the following hardware components.

5015321 E

Nikon phase optics. Allows either phase contrast or brightfield imaging. See Figure 8-
49Figure 8-48 and Figure 8-50.

Phase contrast objectives. Must be selected for phase contrast imaging.
White light lamp (halogen). The software controls the lamp power.

The halogen lamp has a limited life and can be replaced. See Replacing the Transmitted
Light Bulb on page 246.

Transmitted Light shutter. Controlled by the software. The shutter protects the sample
from the transmitted light when not imaging. The shutter window maintains the
environment of the sample. See Figure 8-51.

Phase Alignment Lens. Enables phase ring alignment for the ImageXpress Micro System,
XL, XLS and 4 Systems. See Transmitted Light Phase Ring Alignment on page 234.

Hinge. Allows robotic access to the plate if necessary. See Figure 8-52.

ImageXpress Systems Power and Options Controller. Used to turn the option on and
off, and control the illumination intensity using the MetaXpress Software. It is shared
with the ImageXpress Environmental Control option when both options are installed.
See Figure 8-1.
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Figure 8-48: ImageXpress Micro 4 System with the Transmitted Light option

Figure 8-49: ImageXpress Micro System with the Transmitted Light option
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Figure 8-51: Transmitted Light shutter
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Figure 8-52: Hinge-release knob and hinge

Iltem Description

1 Hinge-release knob

2 Hinge

3 Hinge-release knob

4 Assembly tipped back with hinge-release knob unscrewed

Transmitted Light Software Configuration

You can create illumination settings to turn the lamp on and off. Do the following procedure
to create illumination settings named Transmitted Lamp Off and Transmitted Light, and to
set a level for the lamp illumination.

* Tip: Do not select illumination settings that automatically turn the transmitted light on
and off or adjust the lamp power during acquisition. Doing so is time consuming and
can damage the lamp.

To configure transmitted light settings in the MetaXpress Software:
1. Inthe MetaXpress Software, click Devices > Configure Illumination.

In the simplified menu, click Control > Devices > Configure lllumination.
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| B Configure Hlumination
Mame: TL Wavelength: 0 = [@] nm.;]
Selmct on Condtion  [Mo Components] Mo Positiane]
Devwice Postiona:
| ImageXpress Micra Fiter Cube (] ] [2FTC -]

! Lamp, ImageXpress Micm Transmitted Light ¢ b P 100 5 f—
Lumencor inensty 1 Ll
& Shutter, Imagerprass Micro Transmitted Light Ccsad @ Active 7 Opan
o Lumencor Shutter @ Closed ) Active ™) Open

| Fun joumnal when changing ilumination setiing

Run joumal when toggling aclive shutbenis)

Figure 8-53: Configure lllumination dialog: Lamp On

In the Configure lllumination dialog, create an illumination setting named TL Off, select
Lamp, ImageXpress Micro Transmitted Light, and set the Lamp illumination to zero, as
shown in Figure 8-54.

ﬂcmmmm
Name: TL off Wavslength: 0 (2| (& | Fasyne
Select on Condtion | [Ho Components] * | | Mo Positions]
Dewice Postiona
ImageXprass Micr Fiter Cubs | | |5Cy5
4| Lawp, Imageioress Micr Transited Light © LA ; f—
Lumencor Inbensity 1 b 255

Shutier. Imagerpress Mo Tremmtted Light (@) Cesed | Active | Opan

Lusnencor Shuser @) Cosed Actre Cpen

Figure 8-54: Configure lllumination dialog: Transmitted Lamp Off

3. Create an illumination setting named TL.

4. For Device Positions > ImageXpress Filter Cube, select either Empty, or FITC

229



ImageXpress Micro System User Guide

5. Select Lamp, ImageXpress Micro Transmitted Light, and set lamp illumination as a
percentage of full power, as shown in Figure 8-55. You can adjust this setting to meet the
requirements of your experiment.

* Tip: Set the lamp power low enough that at least a 10 ms exposure is required
when imaging the sample.

The example sets the lamp power to 20% of maximum (Figure 8-55).

, (D Configure Mumination

Name: TL Wavelength: | = @ [nmm|

| Select on Condition | [Mo Components] [No Positions]
Devica Positions:
7] ImageXpreas Micro Fiter Cube «|[p zFC -

] Lamp, imapa¥pesse Micro Tranamited Ligt P : "*_
umencor Intensiy 1 * 100

¥ Shuter, imageXpress Micro Transmitted Light Closed @ Actve (7 Open

| Lumencor Shotber @ Closed Active () Open

| Fun joumal when changing ilumination sefting

| Fur poumal when 1agging active shuiters)

Figure 8-55: Configure lllumination dialog: Transmitted Light

After the settings have been configured, TL is selectable as a wavelength in the Plate
Acquisition Setup dialog.
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Figure 8-56: Transmitted Light wavelength setting in protocol configuration

Setting up Koehler Illumination

To ensure high-quality illumination with brightfield or phase contrast imaging, set up the
Transmitted Light option for Koehler illumination. Do this alignment anytime there is concern
about the quality of the transmitted light images, or when changing plate type or slide type.

Since the objectives are parfocal, repeating this procedure after switching objectives is
unnecessary.
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Table 8-3: ImageXpress Transmitted Light option overview

Item Description

1

Field Aperture Diaphragm Control (* this control can be located here on older
Transmitted Light models)

Condenser Focus Control

Condenser Adjustment Screws (Aperture Lateral Adjustment Control)

Condenser Turret

Field Stop Slider (Condenser Aperture Diaphragm Control)

To set up the ImageXpress Transmitted Light option for Koehler Illumination

1.
2.
3.

232

Load the sample (multi-well plate or slide).

Select a low magnification objective such as the 10x Plan Fluor or a 4x objective.

Rotate the condenser turret (4) so that the A position is selected (at the front). Open the
condenser aperture diaphragm by moving the field stop slider (5) above the A to the
right.

In the MetaXpress Software, click Screening > Plate Acquisition Setup.

In the simplified menu, click Screening > Acquisition Setup.

In the Plate Acquisition Setup dialog, move the stage to a well or slide area where there
is visible sample.

Select one of the available Transmitted Light illumination settings.

Use the laser-based autofocus, image-based autofocus, or live mode to focus on the
sample.

Click Start Live.

Close the field aperture diaphragm (1) most of the way by moving the lever left, or
down if you have the older model (1*).
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13.

14.

15.
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Adjust the condenser height with the condenser focus control (2) until a bright polygon
surrounded by sharp dark edges is visible.

Figure 8-57: Condenser height focus adjustment comparison

If you cannot detect sharp edges, open the field aperture diaphragm (1) further, and try
adjusting the condenser height again.

Center the white polygon with the condenser adjustment screws (3), also known as field
diaphragm adjustment screws.

Open the field aperture diaphragm (1) by moving the lever right, or up if you have the
older model (1*), until the whole field is illuminated and the dark edges are just outside
of the field of view. Opening this too far can increase glare in the images.

Close the condenser aperture diaphragm slightly by moving the field stop slider (5)
above the A to the left, to optimize the sharpness and contrast of the transmitted light
image.

Click Stop Live.
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16. Click Focus to confirm proper illumination. If you see dark edges in your field of view,
repeat step 12.

TP wom e Q0%

Wil aed S AL ; Pl TP ot BT .TH | Plasatepgl bl A00

Figure 8-58: Adjustment of the Field Aperture Diaphragm Comparison

The adjustment is now complete.

Transmitted Light Phase Ring Alignment

The FSE (Field Service Engineer) performs phase ring alignment when installing the
ImageXpress Transmitted Light option. After the phase ring is aligned, the microscope
generally holds its position for objective changes. The alignment should be checked
periodically, especially when you see degradation of phase contrast image quality.

Phase ring alignment requires a special lens to be placed in position before starting the phase
ring adjustment procedure.

® On the ImageXpress Micro 4 System, the phase ring adjustment lens is manually placed
in position for the phase ring adjustment. See To use the phase ring adjustment lens on
the ImageXpress Micro 4 System: on page 235

® On the ImageXpress Micro System and XL System, the optics cover is removed and the
phase ring adjustment lens is manually placed in position for the phase ring adjustment.
See To use the phase ring adjustment lens on the ImageXpress Micro System and XL
System: on page 236.

® On the ImageXpress Micro XLS System, the phase ring adjustment lens is manually
placed in position for the phase ring adjustment without removing the optics cover. See
To use the phase ring adjustment lens on the ImageXpress Micro XLS System: on page
238.

5015321 E



5015321 E

Chapter 8: Optional Expansion Solutions

To use the phase ring adjustment lens on the ImageXpress Micro 4 System:

1. Power off the instrument.

Figure 8-59: Access to the mirror box with the phase ring adjustment lens

2. Open the lower hinged side door to access the black mirror box.

Figure 8-60: Mirror box with the phase ring adjustment lens out of position for
alignment
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Raise the phase ring adjustment lens lever to position the mirror into the optical path for
the alignment procedure.

CAUTION! The phase ring adjustment lens must be out of the optical path for any
actual imaging.

Figure 8-61: Mirror box with the phase ring adjustment lens in position for alignment
Power on the instrument.

Adjust the phase ring. See To align the phase ring on page 240.

After the phase ring has been adjusted, power off the instrument.

Lower the phase ring adjustment lens out of the optical path.

Close the lower hinged side door.

To use the phase ring adjustment lens on the ImageXpress Micro System and XL System:

CAUTION! Wear gloves, and do not touch, move, or otherwise damage the mirror to
the right of the phase ring adjustment lens.

1.
2.
3.

236

Power off the instrument.
Use a Phillips screwdriver to remove both of the left side panels of the instrument.

Use a 1/16 inch hex key to remove the black optics cover over the lens.
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4. Move the phase ring adjustment lens into place for the alignment procedure.

A CAUTION! The phase ring adjustment lens must be out of the way for any actual
imaging.

Figure 8-62: Phase ring adjustment lens on the ImageXpress Micro System and XLS
System

Power on the instrument.
Adjust the phase ring. See To align the phase ring on page 240.
After the phase ring has been adjusted, power off the instrument.

Move the phase ring adjustment lens out of the optical path.

© ©® N o wuw

Use a 1/16 inch hex key to install the black optics cover over the lens.

10. Use a Phillips screwdriver to install both of the left side panels on the instrument.
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To use the phase ring adjustment lens on the ImageXpress Micro XLS System:
1. Power off the instrument.

2. Use aPhillips screwdriver to remove both of the left side panels of the instrument to
access the phase ring adjustment lens mounted on the outside of the optics cover.

Figure 8-63: Phase Ring Adjustment Lens on the ImageXpress Micro XLS System

3. Remove the two thumbscrews and their washers from the phase ring adjustment lens
mounting plate.

There is a flat washer and a split-ring washer on each thumbscrew on the phase ring
adjustment lens assembly.

B 0O 0

Figure 8-64: Thumbscrew and washers
4. Remove the phase ring adjustment lens assembly from the instrument.

5. Remove the protective cloth bag from the phase ring adjustment lens.
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Move the phase ring adjustment lens into it fully extended position.

Figure 8-65: Phase Ring Adjustment Lens Extended for Phase Ring Alignment

Slide the phase ring adjustment lens assembly onto the optics cover with the phase ring
adjustment lens on the inside for the phase ring alignment.

Install the washers and tighten the thumbscrews to hold the phase ring adjustment lens
assembly in position for phase ring alignment.

Adjust the phase ring. See To align the phase ring on page 240.
After the phase ring has been adjusted, power off the instrument.

Remove the two thumbscrews and their washers from the phase ring adjustment lens
mounting plate.

Remove the phase ring adjustment lens assembly from the instrument.
Move the phase ring adjustment lens into it fully closed position.
Cover the phase ring adjustment lens with the protective cloth bag.

Mount the phase ring adjustment lens assembly on the optics cover with the closed and
covered phase ring adjustment lens on the outside.

Install the washers and tighten the thumbscrews.

Use a Phillips screwdriver to install both of the left side panels on the instrument.
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To align the phase ring
1. Make sure that the phase ring adjustment lens is in place.

e On the ImageXpress Micro 4 System System, the phase ring adjustment lens is
manually placed in position for the phase ring adjustment. SeeTo use the phase ring
adjustment lens on the ImageXpress Micro 4 System: on page 235

® On the ImageXpress Micro System and XL System, the optics cover is removed and
the phase ring adjustment lens is manually placed in position for the phase ring
adjustment. SeeTo use the phase ring adjustment lens on the ImageXpress Micro
System and XL System: on page 236.

® On the ImageXpress Micro XLS System, the phase ring adjustment lens is manually
placed in position for the phase ring adjustment without removing the optics cover.
See To use the phase ring adjustment lens on the ImageXpress Micro XLS System:
on page 238.

2. Rotate the condenser turret so that the A position is selected (at the front).

Figure 8-66: Condenser Turret with Position A at the Front
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3. If Koehler illumination has not been set up, turn the adjustment ring, which is located
below the arm of the Transmitted Light tower, to the middle of the aperture range.

Figure 8-67: Aperture Stop Position for Phase Ring Alignment

Item Description

1 Label indicating aperture range

2 Field aperture diaphragm control

4. If Koehler illumination has not been set up, move the field-stop slider, located just above
the A label on the condenser turret, all the way to the right.

Figure 8-68: Field Stop Slider
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5. Select the diffusion filter, or place some lens paper or lint-free wipes on top of the
condenser lens to serve as a diffuser. If necessary, weigh them down slightly to keep
them from blowing away.

In the MetaXpress Software, select the desired phase contrast objective.
7. Setthe focus (Z position) to approximately 8000 pum.

If necessary, you can adjust this later.
8. Select the Transmitted Light illumination setting.

With no sample present, snap an image.

10. If necessary, adjust the illuminator level and the exposure time to obtain a visible but not
saturated image. The image of the phase ring might be off-center. See Figure 8-69. This
is acceptable as long as most of the image is visible.

* Tip: If the phase ring is not visible at all, contact technical support.

Figure 8-69: Out-of-focus image of phase contrast ring
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11. Adjust the position of the Z-stage to obtain a reasonably sharp image of the objective

12.

13.

phase ring.

Figure 8-70: In-focus image of phase contrast ring

Use the region tools in the MetaXpress Software to mark the position of the phase ring.
Make sure that you capture both horizontal and vertical axes. Use either the ellipse
region tool or multiple line tools. See Figure 8-71.

ening  Apps  Window  Help

s wT[RO00G3 N V<&
/000 v 124000 | € @y g¥ 2 :
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Figure 8-71: Marking the position of the phase ring

In the MetaXpress Software, click Regions > Save Regions to save the marked positions.
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14.

15.

16.

17.
18.

Manually rotate the condenser turret to the appropriate annulus for the phase objective
(PhL for 4x, Ph1 for 10x and 20x, Ph2 for 40x).

The selected annulus is at the front of the condenser turret.

Phase contrast objectives typically have their specifications indicated in green letters on
the outer barrel. These specifications also include the matching annulus designation (for
example, PhL, Ph1, Ph2).

Snap an image.

The condenser annulus ring shows. See Figure 8-72. You might need to adjust the

exposure time.

Figure 8-72: Image of condenser annulus ring

In the MetaXpress Software, click Live Mode in either the Acquire or Plate Acquisition
and Control dialog.

Click Regions > Load Regions to load in the saved regions.

Using the condenser annulus centering knobs located on the right top and left top
surface of the condenser turret, center the condenser annulus ring with the objective
phase ring. See Figure 8-73.
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Lock down the annulus centering knobs.

Figure 8-73: Centering the condenser annulus ring with the objective phase ring
Adjust the height of the Transmitted Light condenser with the condenser height
adjustment knob until a sharp image is obtained. If required, adjust the lamp power or
exposure level.
In the MetaXpress Software, click Stop Live. For the ImageXpress Micro 4 System,
ImageXpress Micro System, XL, or XLS Systems, move the phase ring adjustment lens out
of the optical path.
e For the ImageXpress Micro 4 System, see To use the phase ring adjustment lens on
the ImageXpress Micro 4 System: on page 235.
® For the ImageXpress Micro System and XL System, see To use the phase ring
adjustment lens on the ImageXpress Micro System and XL System: on page 236.
® For the ImageXpress Micro XLS System, see To use the phase ring adjustment lens
on the ImageXpress Micro XLS System: on page 238.

Transmitted Light Experiments

Do the following procedure if you are running an experiment with Transmitted Light as one
of the selected wavelengths.

To run a Transmitted Light experiment

1.

If you are running a phase-contrast experiment, make sure a phase-contrast objective is
selected. Phase-contrast objectives are not required for brightfield experiments.

Make sure the annulus on the Transmitted Light arm matches the objective, and set it to
A for brightfield experiments.
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3. Load a suitable plate.

The plate must be unlidded, have a clear lid, or have a clear plate seal on the top. Fill
microplate wells at least half-way full with liquid.

A CAUTION! Condensation on a lid or plate seal can negatively affect image quality.

4. Turn on the Transmitted Lamp by selecting the appropriate lllumination setting in the
Configure lllumination dialog.

5. Inthe MetaXpress Software, click Screening > Plate Acquisition Setup.

6. Inthe Plate Acquisition Setup dialog, define one of the wavelengths as Transmitted
Light.
Configure the remaining settings as usual.

8. Run the acquisition.

* Tip: To increase the life of the halogen lamp, turn off the lamp when the transmitted
light unitis not in use by selecting the Transmitted Lamp Off setting in the Configure
lllumination dialog.

Replacing the Transmitted Light Bulb

The ImageXpress Transmitted Light option uses a replaceable 12 volt halogen light bulb. See
Replacement Parts and Optional Extras on page 329.

To replace the light bulb:

1. Unplug the power cord from the controller box.

2. Remove the set screw that secures the cover on top of the tower using a3 mm hex
wrench.

Figure 8-74: Set screw location
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3. Remove cover by lifting it upward.

.|

| el

Figure 8-75: Cover removal

4. Face the light source from the rear and identify the bulb and the lever.

Figure 8-76: Bulb and lever

5. Puton cotton gloves to handle the bulb.

A CAUTION! Never touch the bulb with bare hands.

247



ImageXpress Micro System User Guide

6. Press the lever towards the right and pull the bulb out towards the left. Make note of the
location where the pin of the bulb was inserted.

Figure 8-77: Press lever and remove bulb

Insert the new bulb with the correct rating and specifications.
Replace cover and secure it with the set screw.

Plug in the controller box.
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LED Transmitted Light Options

The ImageXpress LED Transmitted Light option is designed for brightfield imaging only.
Brightfield is one of the most widely used types of microscopy illumination techniques and it
is ideal for stained samples or any samples that naturally absorb a large amount of visible
light.

The ImageXpress LED Transmitted Light option can be installed with the
ImageXpress Environmental Control option, and the ImageXpress Fluidics option.
System Compatibility:

e Software: MetaXpress Software version 5.0 and newer

® Instrument: ImageXpress Micro System, ImageXpress Micro XL System,
ImageXpress Micro XLS System, and ImageXpress Micro 4 System

e Plates and slides
® 4xto 60x objectives
The ImageXpress LED Transmitted Light option has a few limitations:

e The LED is a red light, which is not compatible with the RGB filter set for colorimetric
imaging.
e Phase-contrast experiments cannot be run.

e There can be increased background during long-exposure time fluorescent acquisitions.
For non-Transmitted Light assays on an instrument with the LED Transmitted Light option
installed, Molecular Devices recommends using a black plate cover during imaging.

See also:
e Environmental Control Options on page 175
e Fluidics Options on page 202
Operational information is included for the following:
e LED Transmitted Light Software Configuration on page 250
e LED Transmitted Light Experiments on page 252
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LED Transmitted Light Software Configuration

CAUTION! Do not use the following settings with the Transmitted Light (TL) tower
hardware option. See Transmitted Light Software Configuration on page 228.

If they are missing or you if create a new hardware profile, you must create illumination
settings to turn the LED transmitted light on and off.

Do the following procedure to create illumination settings named TL and TL Off. The
associated journals require these specific names.

% Note: Also required, a setting for each fluorescent filter cube, and for every
fluorescent setting, the Lamp, ImageXpress Micro Transmitted Light must be
selected and set to 0. See Verifying lllumination Settings on page 45.

To configure LED transmitted light settings in the MetaXpress Software:
1. Inthe MetaXpress Software, click Devices > Configure Illumination.
In the simplified menu, click Control > Devices > Configure Illumination.

2. In the Configure lllumination dialog, create an illumination setting named TL, select an
ImageXpress Micro Filter Cube, select Lamp, ImageXpress Micro Transmitted Light, set
the lamp illumination to 100, and verify that Shutter, ImageXpress Micro Transmitted
Light is deselected (Figure 8-78).

For the filter cube, use the Texas Red cube, or an empty slot.

CAUTION! Molecular Devices does not reccomend using the ImageXpress LED
Transmitted Light option with an alternate filter cube.
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Figure 8-78: Configure lllumination dialog: LED light on

3. In the Configure lllumination dialog, create an illumination setting named TL Off, select
Lamp, ImageXpress Micro Transmitted Light, and set the lamp illumination to zero
(Figure 8-79).

e —

Name: TL off Wovelengh 0 = @@
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Dewice Featiors

7] imageXpenss Mo Fiter Cube | p] 505 -

V) Lamp, ImageXoress Micro Transmited Light * F oo : f——
T Lumencor nbensiy 1 L
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Figure 8-79: Configure lllumination dialog: LED light off
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LED Transmitted Light Experiments

Do the following procedure if you are running an experiment with Transmitted Light as one
of the selected wavelengths.

CAUTION! There can be increased background during long-exposure time
fluorescent acquisitions.

To run an LED Transmitted Light experiment:

1.

7.

Load a suitable plate.
The plate must be unlidded, have a clear lid, or have a clear plate seal on the top.
Condensation on a lid or plate seal can negatively affect image quality.

Turn on the LED Transmitted Light by selecting the appropriate lllumination setting in the
Configure lllumination dialog. See LED Transmitted Light Software Configuration on page
250.

In the MetaXpress Software, click Screening > Plate Acquisition Setup.

A CAUTION! On an instrument with the LED Transmitted Light option installed, for
non-Transmitted Light assays, Molecular Devices recommends using a black plate
cover during imaging to reduce background.

In the Plate Acquisition Setup dialog, define one of the wavelengths as Transmitted
Light.

Set the appropriate Journals. See Using Journals During LED Transmitted Light Plate
Acquisitions on page 252.

Configure the remaining settings.

Run the acquisition.

Using Journals During LED Transmitted Light Plate Acquisitions

Set up the required journal files in the Journals tab for use in one of the following types of
experiments:

e Fluorescence and LED Transmitted Light on page 253

e Long Timelapse Experiments Using LED Transmitted Light on page 254

252
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Fluorescence and LED Transmitted Light

To control the LED Transmitted Light during experiments that combines fluorescence with
the LED Transmitted Light:

1.
2.

From the Journals tab, select End of the plate, and click the folder icon.

In the Select Plate Acquisition Journal dialog, select the Brightfieldimaging_
EndofPlate.JNL journal file, and click Open.

Includes the selection of a wavelength with Lamp, ImageXpress Micro Transmitted
Light off to turn off the LED at the end of the plate acquisition.

Unless other journals are being used during acquisition, leave the Prevent asynchronous
hardware moves option deselected (Figure 8-80).

e () (8 ) (65 ) [
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Sites to Visit: single site | After each image | 4
Acquisition | Baleee focusing fig-
Autof ¢
2 Shait of 2 i
Wavelengths 5
W1 GFP Endof z -
WaTL | Shart of site 2
Tirnelapse- 1oirne points | End of site [
Journals- 1 selected | Start of el 5
Display !
| End of wel [iag
| Shart of time poink =23
| End of time paint |,
| Stait of plats i
4] End el plate =3 Biiahifiekdimacing EndliPlale
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Figure 8-80: Selected acquisition steps and assigned journal for experiments using the
LED Transmitted Light
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Long Timelapse Experiments Using LED Transmitted Light

CAUTION! There can be increased background during long-exposure time
fluorescent acquisitions.

To control the LED Transmitted Light during long timelapse experiments with or without
fluorescence:

1. From the Journals tab, select End of time point, and click the folder icon.

2. Inthe Select Plate Acquisition Journal dialog, select the Turn off TL_End of Timepoint_
revB.JNL journal file, and click Open.

Select the Prevent asynchronous hardware moves option.

4. Alternatively, in Wavelengths, configure a fluorescent wavelength as the last selected
wavelength so that the LED Transmitted Light turns off in between time points.

e Viswlrgh @ & o (v |8
Condi An | Snap St Live Focus  Test Previ
Objective and Camera- 10% Plar #coHistion Step Joumal
Plate- Greiner 96-Well plastic  _|Before sachimage | B 4
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A .
utofocus Stz =
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W1 DAPI Endof 2 »
W2 TL Start of siie »
Timelapse- 25 time points [~ End of site ™
| Journals- 1 selected | I Stast of wel »
Duspl .
il FIEnd of wel b
[ Stad of time paint (4
VEdoitmepant  [B5) Tum off TL End of Timegoirt vl
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End of plate »
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Figure 8-81: Selected acquisition steps and assigned journals for longer timelapse
experiments using LED Transmitted Light
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Perform only the maintenance tasks described in this guide. Any other maintenance tasks
are to be performed by qualified Molecular Devices personnel only. See Obtaining Support
on page 309.

Before you operate the instrument or do maintenance operations, make sure you are
familiar with the safety information in this guide. See Safety Information on page 7.

If you need to re-install the MetaXpress Software, or install it on a new computer, please see
the MetaXpress High-Content Image Acquisition and Analysis Software Suite Installation and
Update Guide included on the MetaXpress Software Suite installation USB flash drive, or
contact Technical Support. See Obtaining Support on page 309.

Safety Precautions

To avoid personal injury or damage to the equipment during service or maintenance
procedures, observe the following precautions.

® Some procedures require that the power supply for the instrument is turned OFF and
that the power cable is unplugged before doing the service or maintenance procedure.

If the MetaXpress Software is running, exit the program before turning off the
instrument.

e Some procedures require that you disconnect the USB connection to the hardware
server (host) PC, and turn off any attached peripherals, such as the robot plate-loading
arm.

e Access only the user-serviceable components inside the enclosure as described in the

procedure. Avoid contact with other components as they can be damaged or knocked
out of alignment.

A CAUTION! Do not touch the autofocus laser.

® Do not leave the interlocked access panels open for extended periods of time.

e Ensure that all components and access panels are replaced before starting the
instrument.

e To prevent dust from collecting inside the instrument, keep all access doors closed
unless you are doing maintenance tasks.

e Ensure that all components and access doors are closed before starting the instrument.
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The following topics describe maintenance procedures that can be done by users to ensure
optimal operation of the instrument.

® Preventive Maintenance, see page 256

e Creating a New Hardware Profile, see page 261

e (Clean the Instrument, see page 256

e Light Source Maintenance, see page 258

e Filter Maintenance, see page 264

e Objective Maintenance, see page 275

e Updating Shading Correction Settings-Legacy, see page 304
e Replacing the Shutter

A WARNING! Service or maintenance procedures other than those specified in this
guide can be done only by Molecular Devices qualified personnel. When service is
required, contact Molecular Devices technical support.

Preventive Maintenance

To ensure optimal operation of the instrument, do the following preventive maintenance
procedures as necessary:

® Wipe off visible dust from exterior surfaces with a lint-free cloth to avoid dust build up
on the instrument.

e Wipe up all spillsimmediately.

* Follow applicable decontamination procedures as instructed by your laboratory safety
officer.

e Respond as required to all error messages displayed by the software.

Power off the instrument when not in use.

Clean the Instrument

WARNING! BIOHAZARD. Always wear gloves when operating the instrument

and during cleaning procedures that could involve contact with either hazardous or
biohazardous materials or fluids.

Always turn the power switch off and disconnect the power cord from the main power
source before using liquids to clean the instrument.
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e Wipe up all spillsimmediately.
® To protect the ImageXpress Micro System optics and electronics, do not remove the
front panels of instrument during the cleaning procedure.

® Do not use any cleaning agents other than those recommended in this procedure
without first contacting Molecular Devices Technical Support. See Obtaining Support on
page 309.

® Do not use ultraviolet light for sterilization, as this can damage plastic components,
except as noted in Optional Expansion Solutions on page 175.

® Do not use any organic solvents.

e Do not pour or squirt water or alcohol directly onto the instrument, to prevent damaging
internal components.

Cleaning the ImageXpress Micro System Instrument

The following procedure is designed to clean the plate-loading region of the instrument
without damaging the internal components of the imaging system.

Before cleaning the instrument, read and follow the Safety Precautions on page 255.

The following cleaning procedure is compatible with disinfectant wipes, such as Kimwipes
wipers with 70% ethanol.

A CAUTION! Never use an autoclave to clean any instrument components.

You can leave the lamp powered on during this procedure.

Note: This procedure does not guarantee that your instrument is decontaminated or
sterile.

1. Start the MetaXpress Software and log in to the database.

2. Inthe Plate Acquisition toolbar, click Stage Load/Eject to move the stage to the load
position.

If the Plate Acquisition tool bar is not visible, then click Window > Toolbars > Plate
Acquisition.

In the simplified menu, click Control > Window > Toolbars > Plate Acquisition.
Exit the MetaXpress Software.

4. On the external power supply for the ImageXpress Micro System, power OFF the
instrument. See Shutting Down the System.

5. Ensure that the side panels have not been removed, the filter cube access door is
closed, and no sample is loaded.
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10.

11.

12.
13.

14.
15.

With gloved hands, use a damp wipe to wipe down the entire outer surface including
side panels and top panels of the instrument.

Use an alcohol wipe or a disinfectant wipe and go over the entire surface again.

Use forceps wrapped with damp wipes to gently wipe the perimeter of the plate holder
and stage region where a plate would normally be loaded.

Use forceps wrapped with alcohol wipes or disinfectant wipes to go over the plate
holder and stage region again.

Use a fresh damp wipe to wipe down the stage area underneath and around the plate
loading region.

The stage is freely moving without power, so to clean the plate holder and stage region
underneath where the plate is loaded, you can slide the stage around.

Use a fresh alcohol wipe or a disinfectant wipe and go over the stage area underneath
and around the plate loading region again.

Wait a few minutes for the alcohol to evaporate.

On the external power supply for the ImageXpress Micro System, power ON the
instrument. See Powering On the Instrument.

Start the MetaXpress Software and log in to the database.

If the top door stays open after restarting the instrument, in the Plate Acquisition
toolbar, click Stage Load/Eject to close the door.

Light Source Maintenance

The ImageXpress Micro System is equipped with an external light source connected to the
instrument with a light guide.

e The light source for the standard model of the ImageXpress Micro System has a fuse-

protected, 300 W Xenon lamp. Xenon lamps have a limited lifetime of approximately
500 hours and need to be replaced upon failure. The Xenon lamp assembly and the fuse
are user-replaceable parts.

® The light source for the ImageXpress Micro XL System, the
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ImageXpress Micro XLS System, and the ImageXpress Micro 4 System is a solid-state
source that has a rated lifetime of more than 10,000 hours. There are no user-
replaceable parts in this light source.
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Replacing the Xenon Lamp Assembly

The light source for the standard model of the ImageXpress Micro System has a fuse-
protected, 300 W Xenon lamp. Xenon lamps have a limited lifetime of approximately 500
hours and need to be replaced upon failure.

When replacing the Xenon lamp, the entire assembly must be replaced. The assembly
includes the lamp and the heat sink.

If you have an ImageXpress Micro System, when changing your lamp, to prevent the new
lamp assembly from overheating, clean the dust that accumulates on the fan vents using
compressed air.

Instructions for changing the Xenon lamp are available in the Molecular Devices knowledge
base. See www.moleculardevices.com/support.

After replacing the Xenon lamp, see Updating Shading Correction Settings-Legacy on page
304.

& WARNING! BURN HAZARD. If a Xenon lamp requires replacement, let the
lamp cool for at least 30 minutes. The lamp generates an extreme amount of heat
and attempting to remove the lamp immediately after use can cause injury.
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Replacing the Light Guide

The ImageXpress Micro

System, ImageXpress Micro XL System, ImageXpress Micro XLS System, and

ImageXpress Micro 4 System use a liquid light guide between the external light source and
the instrument.

The light guide couples the light from the light source to the illumination optics in the
instrument. The light source assembly is precisely aligned with the light guide during
manufacture, and requires no further position adjustment. However, the light guide needs to
be replaced if it is worn or damaged.

Instructions for replacing the light guide are available in the Molecular Devices knowledge
base. See www.moleculardevices.com/support.

After replacing the liquid light guide, see Updating Shading Correction Settings-Legacy on
page 304.

A WARNING! To prevent skin burns and eye damage, do not remove the light guide
from the instrument or the light source when the lamp is powered on.

Replacing the Solid-State Light Source

The light source for the ImageXpress Micro XL System, the ImageXpress Micro XLS System,
and the ImageXpress Micro 4 System is a solid-state source that has a rated lifetime of more
than 10,000 hours. There are no user-replaceable parts in this light source.

If the solid-state light source fails, disconnect the power cord from the light source and
follow the instruction on how to replace the light source. Instructions for replacing the solid-
state light source are available in the Molecular Devices knowledge base. See
www.moleculardevices.com/support.

% Note: In the ImageXpress Micro XLS System, the external power supply for the solid-
state light source provides over-current protection for the light source limited to
7.9 amps maximum. The solid-state light source and power supply contain no user-
serviceable parts.
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Replacing the Fuse in the Xenon Lamp Light Source

The light source for the standard model of the ImageXpress Micro System has a
fuse-protected, 300 W Xenon lamp. A spare fuse ships with this light source.

If the fuse fails, disconnect the power cord from the light source and follow the instruction
on how to replace the fuse. Instructions for replacing the fuse are available in the Molecular
Devices knowledge base. See www.moleculardevices.com/support.

Creating a New Hardware Profile

A hardware profile is a saved system settings file that the software refers to for identifying
which hardware and configurations are available and specified for use.

To create a new hardware profile:

1. Click Start > All Programs > Meta Imaging Series, and then right-click Meta Imaging
Series Administrator

2. Inthe Meta Imaging Series Administrator, from the List of Groups, note of the name of
the hardware configuration corresponding to the group that you are using

([ Meta Imaging Series Administrator: Single User Conﬁguratiu_

i List of Groups

S%iecl a Gr%.p and Press
R & Button to Customize:

20x-4%-10x-40x Assign Hardware |
Difline

Diop-ins/Toolbars |

Clear Settings I

Edit Defaults |

Pressing Set File Association will set the default group and the gioup to
be launched when .stk and .tif images are double-clicked in Explorer
_ [marked by *)

Enter Multi-User Mode | Configure Hardware | Launch MDCShotaToolsl

Set Administrator Password I Create lcons | | DK I

Figure 9-1: Single-user mode
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*- Set Defauit Group And File Associations |
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Figure 9-2: Multi-user mode
3. Click Configure Hardware.

Hardware Settings:

Figure 9-3: Configure Hardware dialog

4. In the Configure Hardware dialog, click Create New Setting.

Selting Name: |50x-4u-1 0-24

Copy Settings From: | 20x-4x-10x-2%

Figure 9-4: Create New Setting dialog
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In the Create New Setting dialog, type a Setting Name.

In Copy Settings From, select your current hardware configuration, then click OK.

cotgveronee N

Hardware Settings:
20n-4%-10x-2% Configure Acquisition I
200-4-10x-40x
605-4x10x- 24 Configure Devices |

Default

Rename Setting

Delete Setting

Create New Setting

Install System Devices |

Figure 9-5: Configure Hardware dialog with new hardware setting listed

In List of Hardware Settings, select the new hardware configuration, then click
Configure Devices.

Make the changes to the objectives or filters as needed. See Editing the Objective
Settings in the Meta Imaging Series Administrator Software on page 282, and see Editing
the Filter Settings on page 272.

Click OK, then click OK again to save the changes and return to the main Meta Imaging
Series Administrator dialog.

Making a New Hardware Profile Setting Group

To make a new group:

1.

Click Enter Multi-User Mode, copy settings from the existing group, and make sure the
new hardware configuration is selected. For User and Groups information, see Users
and Groups in the Meta Imaging Series Administrator Software on page 165.

When you are done creating the group, if you usually use Single-User Mode, to prevent
errors or missing settings, click Enter Single-User Mode.
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Filter Maintenance

264

If you replace or add to the optical components in the factory-standard ImageXpress Micro
System, you must physically change or add the component and then update the software to
reflect the new hardware configuration.

Changing or adding a filter requires the following procedures:
e Accessing Filter Cubes on page 264
Adding Filter Cubes on page 267

e Removing Filter Cubes on page 268

e Replacing Filter Cubes on page 270

e Editing the Filter Settings on page 272

e Creating a New Hardware Profile on page 261

e Editing the lllumination Settings in the Software on page 274
e Updating Shading Correction Settings-Legacy on page 304

Accessing Filter Cubes

The filter cubes are mounted in a five-position slider within the instrument enclosure. Filter
cubes are delicate components, and special care is required when handling them.

Before touching a filter cube, read and follow the Safety Precautions on page 255.

A CAUTION! To prevent skin oils from damaging the optical coatings, Molecular Devices
recommends wearing powder-free gloves during the following procedure.

Use the following procedure to get to and remove the filter cube cassette to make changes.
The filter cube cassette can be accessed several ways, including:
e Accessing the Filter Cube Cassette Using the Main Taskbar on page 264

e Accessing the Filter Cube Cassette Using the Meta Imaging Series Administrator Software
on page 266

e Accessing the Filter Cube Cassette From the MetaXpress Software on page 267

Accessing the Filter Cube Cassette Using the Main Taskbar

To use the Main Taskbar to access the filter cube cassette:
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1. From the Main Taskbar, click System Maintenance.

B el [ =[]

Fun 2 Plate
Shde Seanning
[ Anakze Images ]
—ﬁ-’m‘

Hep

[ R 404 T ko Installer |

Figure 9-6: The Main Taskbar
2. From the System Maintenance Taskbar, click Eject Filter Cubes.
Byt [ o[ = [ =]

[ Open Door ]
[ Close D oor ]

[ Adjuzt Conection Callar ]

_+ Eject Filter Cubes ]

Werify 41 Center
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[ Measure Piel Sizes ]
[ Parfocality and & Offsets ]

[ Set up Shading Corection ]

[ Reset Camera Settings ]

[ Backup Hardware Settings ]

[ Laser Autofocus on Slide ]

[ Adjust Stage Pogition ]

[ temarize Current Position ]

[ Move To Memaornized Position ]

i Help ]
[ b ain Menu ]

Figure 9-7: The Eject Filter Cube Button on the System Maintenance Task Bar
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Accessing the Filter Cube Cassette Using the Meta Imaging Series
Administrator Software

To access and remove the filter cube cassette using the Meta Imaging Series Administrator
Software:

1.

10.

© N o vk wN

Click Start > All Programs > MetaXpress Meta Imaging Series > Meta Imaging Series
Administrator.

In the Meta Imaging Series Administrator, click Configure Hardware.
Click Hardware Setting > Configure Devices.

Select ImageXpress Micro Filter Cube Changer.

Click Settings.

Click Eject Filter Cubes.

Close the Meta Imaging Series Administrator.

On the external power supply of the ImageXpress Micro System, power OFF the
instrument.

Open the filter-cube access door on the front of the instrument to access the filter cube
changer.

Pull up on the front latch to release the filter cube cassette from the filter cube changer.

Pull up on the front latch

Figure 9-8: Getting to the Filter Cubes
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11. Remove the filter cube cassette (Figure 9-9).

Front Latch

Figure 9-9: Empty Filter Cube Cassette

Accessing the Filter Cube Cassette From the MetaXpress Software
To access the filter cube cassette from the MetaXpress Software:
e Selectthe filter set.

The highest wavelength is typically in position 5, like Cy5.

Adding Filter Cubes

The filter cubes are mounted in a five-position slider within the instrument enclosure. Filter
cubes are delicate components, and special care is required when handling them.

Before touching a filter cube, read and follow the Safety Precautions on page 255.

A CAUTION! To prevent skin oils from damaging the optical coatings, Molecular Devices
recommends wearing powder-free gloves during the following procedure.

When adding a filter cube, you are installing a new filter cube in to an empty filter cube
cassette slot.

To add afilter cube:

1. Remove the filter cube cassette from the instrument. See Accessing Filter Cubes on
page 264.
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2. Slide a new filter cube into an empty filter cube cassette slot until it clicks into place

(Figure 9-10).

Figure 9-10: Filter Cube Added to Slot 1 of the Filter Cube Cassette

% Note: For the Standard ImageXpress Micro System,
the ImageXpress Micro XL System, and some ImageXpress Micro XLS Systems,

use the 5/64” hex key to tighten the slot, as needed. Do not over-tighten.

3. Re-install the filter cube cassette in to the instrument.
a. Without touching any of the filter cube lenses, carefully line up the filter cube
cassette with the instrument changer track, and then push the filter cube cassette

back into place until the latch engages.

CAUTION! If you feel resistance while replacing the filter cube cassette,
stop. Remove the cassette and check to make sure that it is lined up

correctly with the changer track.

b. Close the access door.
4. Update the software to correspond to the new hardware configuration. See Editing the
Filter Settings on page 272 and Editing the lllumination Settings in the Software on page

274.

Removing Filter Cubes

The filter cubes are mounted in a five-position slider within the instrument enclosure. Filter
cubes are delicate components, and special care is required when handling them.

Before touching a filter cube, read and follow the Safety Precautions on page 255.

A CAUTION! To prevent skin oils from damaging the optical coatings, Molecular Devices
recommends wearing powder-free gloves during the following procedure.
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When removing a filter cube, you are uninstalling an existing filter cube from a filter cube
cassette slot.
To replace afilter cube:

1. Remove the filter cube cassette from the instrument. See Accessing Filter Cubes on
page 264.

2. Slide the filter cube for removal out of the filter cube cassette slot (Figure 9-11).

Figure 9-11: Filter Cube Removal from Slot 1 of the Filter Cube Cassette

Note: For the Standard ImageXpress Micro System,
the ImageXpress Micro XL System, and some ImageXpress Micro XLS Systems,
use the 5/64” hex key to loosen the slot, as needed.

3. Without touching any of the filter cube lenses, carefully line up the filter cube cassette
with the instrument changer track, and then push the filter cube cassette back into place
until the latch engages.

CAUTION! If you feel resistance while replacing the filter cube cassette, stop.
Remove the cassette and check to make sure that it is lined up correctly with the
changer track.
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4. Re-install the filter cube cassette in to the instrument.
a. Without touching any of the filter cube lenses, carefully line up the filter cube
cassette with the instrument changer track, and then push the filter cube cassette
back into place until the latch engages.

CAUTION! If you feel resistance while replacing the filter cube cassette,
stop. Remove the cassette and check to make sure that it is lined up
correctly with the changer track.

b. Close the access door.

5. On the external ImageXpress Systems Power and Options Controller, power ON the
instrument.

6. Update the software to correspond to the new hardware configuration. See Editing the
Filter Settings on page 272 and Editing the lllumination Settings in the Software on page
274.

Replacing Filter Cubes

The filter cubes are mounted in a five-position slider within the instrument enclosure. Filter
cubes are delicate components, and special care is required when handling them.

Before touching a filter cube, read and follow the Safety Precautions on page 255.

A CAUTION! To prevent skin oils from damaging the optical coatings, Molecular Devices
recommends wearing powder-free gloves during the following procedure.

When replacing a filter cube, you are removing an existing installed filter cube and replacing
it with a new filter cube in the same filter cube cassette slot.
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To replace afilter cube:
1. Remove the filter cube cassette from the instrument. See Accessing Filter Cubes on
page 264.
2. Slide the filter cube to be replaced out of the cassette slot (Figure 9-12).

Figure 9-12: Filter Cube in Slot 1 of the Filter Cube Cassette

% Note: For the Standard ImageXpress Micro System,
the ImageXpress Micro XL System, and some ImageXpress Micro XLS Systems,
use the 5/64” hex key to loosen the slot, as needed.

3. Slide the new cube into the vacated cassette slot until it clicks into place (Figure 9-13).

Figure 9-13: Filter Cube in Slot 1 of the Filter Cube Cassette

Note: For the Standard ImageXpress Micro System,
the ImageXpress Micro XL System, and the ImageXpress Micro XLS System, use
the 5/64” hex key to tighten the slot, as needed.
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4. Re-install the filter cube cassette in to the instrument.

a. Without touching any of the filter cube lenses, carefully line up the filter cube
cassette with the instrument changer track, and then push the filter cube cassette
back into place until the latch engages.

CAUTION! If you feel resistance while replacing the filter cube cassette,
stop. Remove the cassette and check to make sure that it is lined up
correctly with the changer track.

b. Close the access door.

5. On the external ImageXpress Systems Power and Options Controller, power ON the
instrument.

6. Update the software to correspond to the new hardware configuration. See Editing the

Filter Settings on page 272 and Editing the lllumination Settings in the Software on page
274.

Editing the Filter Settings

1. Click Start > All Programs > MetaXpress Meta Imaging Series > Meta Imaging Series
Administrator.

2. Create a new hardware profile. See Creating a New Hardware Profile on page 261.

3. In the Configure Hardware dialog, verify the hardware settings selections in the
Hardware Settings list, and then click Configure Devices.

4. Inthe User Settings dialog, select Claimed Devices >ImageXpress Micro Filter Cube, and
then click Settings.
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5. In the ImageXpress Micro Filter Cube Settings dialog, in the Position Labels field
matching the filter cube cassette slot, edit the name of the filter cube you are changing.

ImageXpress Micro Filter Cube Settings... | = |

Paszition Labels

Position #1  [DAPI
Position #2  [FITC
Position #3  [Cy3

Pozition #4 |Te:-cas red
Posttion #5  [Cy5

Dizcrete Component Parameters

Open Control Dialog
Eject fiter cubes
Load filter cubes

[u]:8 | Cancel

LS o

Figure 9-14: The ImageXpress Micro Filter Cube Settings dialog
Click OK to close the User Settings dialog.
Click OK to close the Configure Hardware dialog.

Create a new group and select the new hardware profile. See Creating an Offline
Version of the MetaXpress Software on page 166.

9. Create a new group icon. See Creating MetaXpress Software Group Icons and Adding
Them to the Windows Desktop on page 168.

10. Exit the Meta Imaging Series Administrator Software.
11. Start the MetaXpress Software.

12. Edit the illumination settings in the software. See Editing the lllumination Settings in the
Software on page 274.

5015321 E 273



ImageXpress Micro System User Guide

Editing the lllumination Settings in the Software

1. Start the MetaXpress Software and log in to the database.

2. Click Devices > Configure lllumination.

274

In the simplified menu, click Control > Devices > Configure lllumination.

In the Configure lllumination dialog, ensure that the illumination device you changed is
selected in the Device Settings field and then select the filter that you installed from the
corresponding option field.

@ Configure llumination EI'E'@
Name: DAF| [l Vevelengh: 447 Defined Settings:
[ Select on Condition | [No Components] [Mo Positions] ([:):IS:'I
Device Positions: FITC
ImageXpress Micro Fiter Cube E] TRITC
Lumencor Intensity 4 [l v 100 £ Rezasted

Lumencor Shutter () Closed @ Active (7)) Open
Add / Replace

[~ Run joumal when changing ilumination setting
Remave

Select...

Restare. ..

[] Run joumal when togaling active shutter(s) Backup...

Select... Close

Figure 9-15: The Configure lllumination dialog

On the ImageXpress Micro System, select the ImageXpress Micro Shutter check box
and then select Active for the shutter.

On the ImageXpress Micro 4 System, ImageXpress Micro XLS System, and

ImageXpress Micro XL System, click the Lumencor Shutter check box, and click Active.
Also click the Lumencor Intensity checkbox, and set the value appropriately, generally
to the maximum setting (100).

If the system has a Transmitted Light tower, select the Shutter, ImageXpress Micro
Transmitted Light check box and select Closed.

If the system has an LED Transmitted Light option, select the Lamp, ImageXpress Micro
Transmitted Light check box, and set the value to 0, and then deselect the Shutter,
ImageXpress Micro Transmitted Light check box.

In the Name field, type the name of the new filter cube.
In the Wavelength field, type the center emission wavelength of the new filter cube.
Click Add/Replace to add this setting to the Defined Settings list.
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8. If you replaced a filter with an existing setting, select the old setting from the Defined
Settings field and then click Remove.

9. After the settings are updated, click Backup to back up the modified settings to a file.
10. Click Close.

Objective Maintenance

5015321 E

If you replace or add to the optical components in the factory-standard ImageXpress System,
you must physically change or add the component and then update the software to reflect
the new hardware configuration.

Objective lenses can be cleaned while inside the instrument, or you can remove the
objective lenses from the instrument for cleaning. See Cleaning an Objective on page 276.

If you are using oil-immersion objectives, see Using Oil-lmmersion Objectives on page 277.

You can identify the magnification of the objectives installed inside your instrument by the
following color bands:

* Yellow—10x

e Red—4x

* Green—20x

e Light blue—40x
e Dark blue—60x

Correct Objective Placement

By default Molecular Devices configures your instrument with any objective with a
correction collar installed in the outer positions 1 and 4. The outer positions provide easier
access through one of the side panels for adjusting the correction collar.

* Tip: If you change positions of the objectives, Molecular Devices recommends
installing ELWD objectives (20X, 40X, 60X) or any objective with a correction collar, in
one of the outer positions (1 or 4). See Adjusting the Spherical-Aberration Correction
Collar on ELWD Objectives on page 278.

After installing a new objective, you must update the objective settings in both the Meta
Imaging Series Administrator Software and the main MetaXpress Software.

If the objective you are replacing was the one used to determine the plate bottom reference
point, you also must do the procedures described in Determining the Plate Bottom
Reference Point after Changing the Reference Objective on page 289, or contact Molecular
Devices technical support. See Obtaining Support on page 309.
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Note: Molecular Devices recommends that you leave the reference objective in
place and replace only the other objectives. The reference objective is typically a 10x
objective and is typically installed in position 3.

Changing or adding an objective can require the following procedures:
¢ Installing an Objective, see page 281
e Creating a New Hardware Profile, see page 261

e Editing the Objective Settings in the Meta Imaging Series Administrator Software, see
page 282

e Configuring Parfocality after Changing Objectives, see page 284

e Determining the Plate Bottom Reference Point after Changing the Reference Objective,
see page 289

e Entering the Focus Objective Values in the Meta Imaging Series Administrator Software,
see page 297

e Updating Magnification Settings, see page 300
e Updating Shading Correction Settings-Legacy, see page 304

Cleaning an Objective

If debris or contaminants have collected on an objective, follow these instructions for
cleaning the objective lens.

Before cleaning an objective, read and follow the Safety Precautions on page 255.

A CAUTION! To prevent skin oils from damaging the optical coatings, Molecular Devices
recommends wearing powder-free gloves during the following procedure.

1. Start the MetaXpress Software and log in to the database.

2. Inthe MetaXpress Software on the IXM taskbar, click Adjust Correction Collar to access
the specific objective.

3. If the objective is accessible from the side, open the upper, hinged side panel door of
the instrument.
On an old system, such as the standard ImageXpress Micro System, the
ImageXpress Micro XL System, or the ImageXpress Micro XLS System, remove the left or
right (as appropriate) side panel of the instrument by grasping the handle, pulling it away
from the instrument, and supporting the back of the door with your other hand.

4. If the objective is in one of the center positions, access it from the top. When prompted
by the software, remove the plate or slide holder, and then click Continue.
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Place the objective on a secure surface, away from the instrument, and use a bulb
duster to carefully to blow dust contaminants off the objective.

CAUTION! Do not use a product that disperses aerosol propellants or fluid onto
the lens surface, such as a compressed-air can.

Use lens paper, and if necessary, lens cleaner like 100% methanol, to gently wipe the
objective free of contaminants.

For the preferred cleansing solvent and procedure, see the information from the
objective manufacturer.

CAUTION! Do not use Kimwipes wipes or similar lint-leaving products to wipe a
lens.

Using Oil-Immersion Objectives

Oil-immersion objectives can be used with the ImageXpress Micro System for
research-mode imaging. For ordering information, see your sales representative.

Note: Oil-immersion objectives are not recommended for scanning entire
microplates.

To apply oil to the objective:

1.

In the MetaXpress Software from the IXM Taskbar, click Adjust Correction Collar to
access the specific objective. If prompted to select the mode of access, select From the
top.

When prompted, remove any plates in the instrument.

Use a dropper bottle to sparingly add oil to the top of the appropriate objective.

Insert the sample with either a thin glass coverslip, or in a microplate with a thin glass
bottom, and then click Continue.

% Note: Oil-immersion objectives are not compatible with plastic microplates.

In the MetaXpress Software, select Plate Acquisition Setup > Configure > Acquisition >
Autofocus options > Enable image-based focusing.

%‘ Note: Only use Image-based Focusing with oil-immersion objectives.
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6. Select Autofocus > Initial well for finding sample > Skip Find Sample.

Note: Oil-immersion objectives are not compatible with the Laser Autofocus
Wizard.

7. Slowly step up the objective manually until you are near to focus.

8. When you are done with the oil-immersion objective, click Adjust Correction Collar to
access the objective again, and use lens paper to clean the top of the objective. If
needed, remove the objective for better cleaning. See Cleaning an Objective on page
276.

Adjusting the Spherical-Aberration Correction Collar on ELWD
Objectives

The ELWD (extra long working distance) Nikon objectives that can be supplied with the
ImageXpress Micro System have adjustable correction collars, that minimize spherical
aberration in the image of the specimen. The collars have a range of 0 mm to 2 mm
correction, and changing this setting adjusts the distances between components inside the
objective barrel. Image quality and resolution are very much dependent on properly setting
these collars.

Note: Some other objectives (non-ELWD) can also have correction collars. The range
can vary depending on the objective.

The settings to be used depend on the thickness of the microplate well or slide on which the
specimen is mounted. In general, set the correction collar for the physical thickness of the
plate or slide that you are imaging. The physical thickness can be determined in one of the
following ways:

e Get the plate specifications from the plate manufacturer.

® Break a spare plate and use calipers to measure the thickness.

e Measure the optical thickness with the laser autofocus and multiply it by the refractive

index of 1.59 for polystyrene or 1.52 for glass.

After you have determined the thickness of your plate or slide, you can adjust the correction
collar.

CAUTION! If the thickness of the intended plate, slide, or coverslip is out of the range
of the correction collar, it should not be used with the selected objective.

Before adjusting the correction collar on an objective, read and follow the Safety Precautions
on page 255.
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Start the MetaXpress Software and log in to the database.

In the MetaXpress Software on the IXM taskbar, click Adjust Correction Collar to access
the specific objective.

If the objective is accessible from the side, open the upper, hinged side panel door of
the instrument.

On an old system, such as the standard ImageXpress Micro System, the

ImageXpress Micro XL System, or the ImageXpress Micro XLS System, remove the left or
right (as appropriate) side panel of the instrument by grasping the handle, pulling it away
from the instrument, and supporting the back of the door with your other hand.

If the objective is in one of the center positions, access it from the top.

When prompted by the software, remove the plate or slide holder, and then click
Continue.

Locate the correction collar on the objective that you want to adjust.

If needed, loosen or remove the objective to locate the correction collar.

* Tip: You might need to use a flashlight to view the markings for the graduated
scale on the barrel and its current setting.

Rotate the correction collar to its new setting. If needed, replace or tighten the
objective.

If you accessed the objective from the side, close the upper, hinged side panel door.

On an old system, such as the standard ImageXpress Micro System, the

ImageXpress Micro XL System, or the ImageXpress Micro XLS System, replace the side
door by aligning the tabs at the back of the door, and then snapping the front of the door
into place.

Click Continue.

If you accessed the objective from the top, then replace the plate or slide holder when
prompted, and then click Continue.

Test the correction collar setting by examining the image quality of acquired images.

If the quality has degraded, re-adjust the correction collar by repeating this procedure.

Installing a new Objective

The objectives in the ImageXpress Micro System are mounted in a four-position linear

selector. Objectives are very delicate components, and special care is required when
handling them. Also see Compatible Objectives on page 319.

To determine the correct position for the objective, see Correct Objective Placement on
page 275.
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Before installing a new objective, read and follow the Safety Precautions on page 255.

You can leave the lamp in the external light source powered on during this procedure.

A CAUTION! To prevent skin oils from damaging the optical coatings, Molecular Devices

recommends wearing powder-free gloves during the following procedure.

To add a new objective:

1. Physically install the new objective. See Installing an Objective on page 281.

2. Ifitis open, exit the MetaXpress Software.

3. Startthe Meta Imaging Series Administrator Software.

4. Create a new hardware profile. See Creating a New Hardware Profile on page 261.
5. Create a new group and select the new hardware profile. See Creating an Offline

Version of the MetaXpress Software on page 166.

Create a new group icon. See Creating MetaXpress Software Group Icons and Adding
Them to the Windows Desktop on page 168.

Exit the Meta Imaging Series Administrator Software.
Start the MetaXpress Software using the new group icon.

Go to the Configure Magnification dialog and enter the new objective information. See
Updating Magnification Settings on page 300.

10. Go to the Calibrate Distances dialog and verify that the pixel size calibration is set at or
close to the default value for this magnification. See Calibrating Distances on page 301.

11. Configure Parfocality measurements using the IXM Taskbar and enter X,Y Offset in the
Configure Magnification dialog.
If the IXM Taskbar is unavailable, then use the bead plate to do Parfocality
measurements. See Configuring Parfocality after Changing Objectives on page 284.

12. Use the IXM Taskbar to measure pixel sizes, then enter the results in the Calibrate
Distances dialog. See Calibrating Distances on page 301.

13. Exit the MetaXpress Software.

14. Start the Meta Imaging Series Administrator Software.

15. Enter the Parfocality results (focus values) in the Objectives Settings dialog. See Entering

the Focus Objective Values in the Meta Imaging Series Administrator Software on page
297.
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16.

17.

18.

19.
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If the Plate Bottom Reference needs to be measured, then enable Maintenance Mode,
otherwise, exit the Meta Imaging Series Administrator Software and continue to step 17.
See Finding the Plate Bottom Reference Objective and Reference Point on page 290
and Editing the Objective Settings in the Meta Imaging Series Administrator Software on
page 282.

CAUTION! Unless there is an important reason to change it after your system is
installed, Molecular Devices recommends leaving the Plate Bottom Reference
Objective in place at all times. Contact Technical Support for assistance.

Start the MetaXpress Software.Verify that the new objective is listed in the
Magnification list. See Plate Acquisition Setup Dialog: Configure Tab, Objective and
Camera Tab on page 76.

If needed, create new shading correction files. See Updating Shading Correction
Settings-Legacy on page 304.

Configure the Laser Autofocus settings for the new objective with the associated plates
and slides, as appropriate. See Confirming Laser Autofocus Settings for Plate Files on
page 55 and Plate Acquisition Setup Dialog: Configure Tab, Plate Tab on page 78.

Installing an Objective

The objectives in the ImageXpress Micro System are mounted in a four-position linear
selector. Objectives are very delicate components, and special care is required when
handling them. Also see Compatible Objectives on page 319.

To determine the correct position for the objective, see Correct Objective Placement on
page 275.

Before replacing an objective, read and follow the Safety Precautions on page 255.

You can leave the lamp in the external light source powered on during this procedure.

CAUTION! To prevent skin oils from damaging the optical coatings, Molecular Devices
recommends wearing powder-free gloves during the following procedure.

Start the MetaXpress Software and log in to the database.

In the MetaXpress Software on the IXM taskbar, click Adjust Correction Collar to access
the specific objective.

Place the new objective in its protective casing on a clean work-area surface near the
front of the ImageXpress Micro System.
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If the objective is accessible from the side, open the upper, hinged side panel door of
the instrument.

On an old system, such as the standard ImageXpress Micro System, the

ImageXpress Micro XL System, or the ImageXpress Micro XLS System, remove the left or
right (as appropriate) side panel of the instrument by grasping the handle, pulling it away
from the instrument, and supporting the back of the door with your other hand.

Reach in and unscrew the objective you want to remove.

6. Setthe correction collar on the new objective, if needed.

10.

11.
12.

With the objective in your hand, reach into the instrument and screw the objective into
its position.

If you accessed the objective from the side, close the upper, hinged side panel door.
On an old system, such as the standard ImageXpress Micro System, the

ImageXpress Micro XL System, or the ImageXpress Micro XLS System, replace the side
door by aligning the tabs at the back of the door, and then snapping the front of the door
into place.

Click Continue.

If you accessed the objective from the top, then replace the plate or slide holder when
prompted, and then click Continue.

Exit the MetaXpress Software.

Start and update the Meta Imaging Series Administrator Software to reflect the new
hardware configuration. See Editing the Objective Settings in the Meta Imaging Series
Administrator Software on page 282.

Editing the Objective Settings in the Meta Imaging Series
Administrator Software

1.

u b W N

Click Start > All Programs > MetaXpress Meta Imaging Series > Meta Imaging Series
Administrator.

In the Meta Imaging Series Administrator, from List of Groups, select MetaXpress.
Click Configure Hardware.
In the Configure Hardware dialog, click Install System Devices.

In the Install System Devices dialog, from Installed Devices, select ImageXpress Micro
Objective and then click Settings.
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In the ImageXpress Micro Objective Settings dialog, edit the text in the appropriate
Objective # field for the new objective, if necessary.

( ImageXpress Micro Objective Settings @1
Obijective Labels Refraction Medium / Index MHum. Aperture whorking Distance
Objective #1 |2Dx |Air ﬂ 1 0.45 74 mr
Objective #2 |‘I I |Air ﬂ 1 0.3 16 mm
Objective #3 |4x |Air ﬂ 1 0.2 1558 mm
Objective #4 |4Dx |Air j 1 0E 37 i

Objective Parameters
Param Group #1 l Param Group #2 ]

Posiion 1Z Offset [36 =]

Posiion2Z Offset [0 =]

Posiion 3Z Offset [10 =]

Position 4 Z Offset [167 =]
Momnalize Offsets

Cancel

L 4

Figure 9-16: ImageXpress Micro Objective Settings Dialog

Edit the Refractive Medium/Index value, if necessary, and specify the working distance.
If it has a range, enter the higher number.

In the corresponding Num. Aperture field, type the numerical aperture for the new
objective as is printed on the objective, then specify the Working Distance. If it has a
range, enter the higher number.

Note: Make a note of the values you entered in the previous steps. You will need
to enter this information again for your specific hardware settings.

Click OK to close the ImageXpress Micro Objective Settings dialog.

In the Install System Devices dialog, from Installed Devices, select ImageXpress Micro
and then click Settings.

In the ImageXpress Micro Settings dialog, ensure that the Parameter Group #1 tab is
active.

If you are doing a Plate Bottom Reference and XY reference, then also select the
Maintenance Mode check box.

Click OK to close the ImageXpress Micro Settings dialog.
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13.

14.

15.

16.

17.

18.

19.
20.
21.
22.
23.

Click OK to close the Install System Devices dialog.

Note: In the next steps, type the previously entered values in the Configure
Devices dialog to ensure that the settings carry over for all hardware profiles.

In the Configure Hardware dialog, ensure that the hardware settings you are using are
selected in the Hardware Settings list and then click Configure Devices.

In the User Settings dialog, from Claimed Devices, select ImageXpress Micro Objective
and then click Settings.

In the ImageXpress Micro Objective Settings dialog, edit the text in the appropriate
Objective # field for the new objective with the same information you previously
entered.

Edit the Refractive Medium/Index value with the same information you previously
entered.

In the corresponding Num. Aperture field, type the numerical aperture for the new
objective with the same information you previously entered, then specify the Working
Distance. If it has a range, enter the higher number.

Click OK to close the ImageXpress Micro Settings dialog.
Click OK to close the User Settings dialog.

Click OK to close the Configure Hardware dialog.

Close the Meta Imaging Series Administrator.

Configure parfocality. See Configuring Parfocality after Changing Objectives on page 284.

Configuring Parfocality after Changing Objectives

To configure parfocality, you must use the MetaXpress Software to find valid focus values for

each objective, and then enter them into the MetaXpress Objective dialog in the Meta
Imaging Series Administrator Software. You can configure parfocality with or without the
taskbar. See Configure Parfocality With the Taskbar on page 285 and Configure Parfocality

Without the Taskbar on page 286. Also see Filter Specifications and Calibration Compatibility
on page 327.
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Configure Parfocality With the Taskbar
To configure parfocality:
1. On the IXM Taskbar, click System Maintenance.
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- Note: If the Main Taskbar is not visible, click F4.
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Fiun B9M T askban Inztaller |

Figure 9-17: IXM Main Taskbar

2. Click Parfocality and XY Offsets and follow the prompts in the dialog boxes that display.

Open Dot
Claze Door

TN
i
ff flg E

Select Directory for Stanng Results
Select Diteclary:  C:\ME2vapphmmprocdata
_+ Parfocalty and 7 Difsels
Set up Shadng Comection
[ - ]
Reset Cameaia Sellings

...Ei..g
g[8

E
s
i

1

Figure 9-18: System Maintenance Taskbar
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Configure Parfocality Without the Taskbar
If the taskbar is unavailable, to configure parfocality:
1. Start the MetaXpress Software and log in to the database.
2. Click Devices > Configure Magnification.
In the simplified menu, click Control > Devices > Configure Magnification.

3. In the Configure Magnification dialog, select the ImageXpress Micro Objective check

box.
@ Configure Magnification EI' =] '@
Mame: 10X Plan Fluor [7] Change magrification manually Resync Defined Settings:
[ Select on Condition | [No Components] [Mo Positions] 2X Plan Apo ik
4% 5 Fuor =
Setting: |i|

10 Plan Fuor

ImageXpress Micro Objective @ 3 10¢ Plan Fluor 20 § Flan Fluor ELW _

[ | »

-~

XY Offset D H 0 =
Add / Replace
Z Escape Distance [um] 0 $
Show message when selecting setting if calibration is not assigned
[] Run joumal when changing magnification setting

Figure 9-19: The Configure Magnification dialog

4. From the Setting drop-down list, select the objective with the highest numerical
aperture (NA) that is in position #1.

5. In the Device Control toolbar, from the lllum drop-down list, select the FITC (or other
visible light) illumination setting.

lure: | FITC j

Figure 9-20: lllum setting in the Device Control toolbar

If the Device Control tool bar is not visible, then click Window > Toolbars > Device
Control.

In the simplified menu, click Control > Window > Toolbars > Device Control.

6. In the Plate Acquisition toolbar, click Stage Load/Eject to move the stage to the load
position.

If the Plate Acquisition tool bar is not visible, then click Window > Toolbars > Plate
Acquisition.

In the simplified menu, click Control > Window > Toolbars > Plate Acquisition.

5015321 E



5015321 E

10.

11.

Chapter 9: Maintenance

Load the bead plate that shipped with the instrument on to the stage, and then click
Stage Load/Eject again to return the stage to its previous position.

Click Acquire > Acquire.

In the simplified menu, click Control > Acquire > Acquire.

In the Acquire dialog, click Show Live to open a live image window.

Click Devices > Move Stage to Absolute Position.

In the simplified menu, click Control > Devices > Move Stage to Absolute Position.

In the Move Stage to Absolute Position dialog, use the Current Position: X, Y, and Z
controls to find and focus a sample in the live image window.

A CAUTION! Never click the Set Origin button.

@ Move Stage to Absolute Posit... EI [=] @

Cument Position: ’ Go to Origin ] [ Cloze ]
¥ 1438000 =
y. 1124000 =
Z: 00000
Log Position [Memor'.-' Ust...] [ Less << ]

[ Erforce motor limits

[ i@ || Rgn@ | |[Configure Log..|

Meove Increment

@01 @100

) 0.5 @) Custom

1.0 ) Overdap Images
)50 () Space Images

Custom Increment: 50

R L

Figure 9-21: Move Stage to Absolute Position dialog
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12.

13.

14.

15.
16.

17.

18.

When the sample is in focus, write down the Current Position: Z value. You will need to
refer to these values later in subsequent procedures.

For your convenience, you can write these values in the following table:

Table 9-1: Objective Focus Values

Objective Number Focus Value (Current Position: Z)

4

From the Setting drop-down list, select the objective with the next highest numerical
aperture (NA) that is in position #2.

Repeat the following steps for each objective find and write down the focus values for
each. You will use these values to determine the parfocality for each objective. This is
different than configuring Z offsets for laser autofocus.

% Note: You must use the same filter set for all objectives.

In the Move Stage to Absolute Position dialog, use the Current Position: Z control to
find and focus a sample in the live image window.

Since you found the X and Y coordinates of the sample for the first objective, you need
to change only the Z position for the other objectives.

When the sample is in focus, write down the Current Position: Z value.

After you have written down the focus values for each objective, in the Plate
Acquisition toolbar, click Stop Live, then click Stage Load/Eject to move the stage to the
load position.

Remove the bead plate, and then click Stage Load/Eject again to return the stage to its
previous position.

Continue updating the software settings:
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19. e If the objective you are changing is the one used to determine the plate bottom
reference point, see Determining the Plate Bottom Reference Point after Changing
the Reference Objective on page 289.
Molecular Devices recommends that you leave the reference objective in place and
replace only the other objectives.

¢ If the objective was NOT the one used to determine the plate bottom reference

point, exit the MetaXpress Software and see Entering the Focus Objective Values in
the Meta Imaging Series Administrator Software on page 297.

Determining the Plate Bottom Reference Point after Changing
the Reference Objective

Note: You do NOT need to do this procedure unless you replaced the reference
objective. If you did not replace the reference objective, see Entering the Focus
Objective Values in the Meta Imaging Series Administrator Software on page 297.

The plate bottom reference point is a setting that the MetaXpress Software uses for
autofocusing. It is set when your system is configured before shipment. The reference point
is determined using a particular objective (usually 10x) in a specific objective position. If you
change or move this objective, you must determine the new plate bottom reference point
and enter this value in the Meta Imaging Series Administrator Software.

% Note: Molecular Devices recommends that you leave the reference objective in
place and replace only the other objectives.

Updating the plate bottom reference point requires two separate procedures:
e Finding the Plate Bottom Reference Objective and Reference Point on page 290

e Entering the Plate Bottom Reference Objective Value in the MetaXpress.ref
Configuration File on page 296

The objective position used for this setup is specified in a line of the system calibration file
MetaXpress.ref, located in the Hardware folder of your root install directory
(C:\MX6\Hardware by default).

The line is:

[system calibration]

PlateBottomReferenceObjective=X

where Xis the position of the objective used as the plate bottom reference objective.

If you need to update the plate bottom reference point, the value in the calibration file must
also be updated.
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Note: Molecular Devices recommends that you contact technical support before
attempting these procedures. See Obtaining Support on page 309.

Finding the Plate Bottom Reference Objective and Reference Point

Before starting this procedure, make sure that the MetaXpress Software is in maintenance
mode. The software was put in maintenance mode in Editing the Objective Settings in the
Meta Imaging Series Administrator Software on page 282.

CAUTION! The plate bottom reference objective position is applied to all hardware
profiles.

To find the plate bottom reference objective and reference point:

1. Start the MetaXpress Software and log in to the database, if the software is not already
running.

2. In the Plate Acquisition toolbar, click Stage Load/Eject to move the stage to the load
position.
If the Plate Acquisition tool bar is not visible, then click Window > Toolbars > Plate
Acquisition.
In the simplified menu, click Control > Window > Toolbars > Plate Acquisition.

3. Remove any plates from the stage and load one of the flat-field correction (FFC) plates
that shipped with your system.

4. Click Stage Load/Eject again to return the stage to its previous position.
Click Devices > Configure Magnification.

In the simplified menu, click Control > Devices > Configure Magnification.
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In the Configure Magnification dialog, from the Setting drop-down list, select the
objective to be used as the reference.

@ Configure Magnification EI =] @
Mame: 10X Plan Fluor [7] Change magrification manually Resync Defined Settings:
[ Select on Condition | [No Components] [Mo Positions] 2X Plan Apo i
- 4% 5 Fluor B
ST 10X Plan Fluor =
ImageXpress Micro Objective (3)eePan Auor  ~ 20% 5 Plan Fluor ELW _
_ _ T RGO
XY Offset 0 30 : T
| Position number of the plane | Add / Replace
Z Escape Distance fum] 0 $ bottom reference objedive
|

Show message when selecting setting if calibration is not assigned

[] Run joumal when changing magnification setting Backup... Restare...

Select...

Close

Figure 9-22: The Configure Magnification dialog

Write down the position number of the selected objective. You will need to refer to this
value in Entering the Plate Bottom Reference Objective Value in the MetaXpress.ref
Configuration File on page 296.

For your convenience, you can write the position number in the following table:

Table 9-2: Plate Bottom Reference Objective

Plate Bottom Reference Objective Position

Close the Configure Magnification dialog.

If a message appears prompting you to replace the stored setting, click No.

In the simplified menu, click Control > Window > Toolbars > Plate Acquisition.
Click Devices > Stage > Move Stage to Absolute Position.

In the simplified menu, click Control > Devices > Move Stage to Absolute Position.

In the Move Stage to Absolute Position dialog, in the Current Position: Z field, type 6000
and then press ENTER to move the Z-motor.

In the Current Position: X field, type 64900, and in the Current Position: Y field, type
42200, and then press ENTER to move to the approximate center of the plate.

Click Devices > Focus.
In the simplified menu, click Control > Devices > Focus.

In the Focus dialog, click Configure Laser.
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14. In the Configure Laser Autofocus dialog, select Start from current z-position.

15.
16.
17.
18.

@ Configure Lazer Sutaf,, EI = @

Achion; Autofocus - Full Search -

Search ophionz
() Find 1 surface
@) Find 2 surfaces

Perform iterative search

Start pozition
@) Start from current z-positian

() Start fram [um]: 1]

Search parameters

Full range [um): 500 =
50
Thickness offzet [um) 1a0 =

Exposure 15t suface [ug], 100

Exposure 2nd suface [ug]: 50 =
Coarse step [um]: 10 z
Fine step [um]; 1 2
Lazer intenzity (%) oo =
Post-focus offset [um): 0 =
[ ak ] [ Cancel

Figure 9-23: Configure Laser Autofocus dialog
Set the Full range value to 1000 microns (um).

Set the Laser intensity value to 100%.

Set the Exposure 1st surface value to 10 microseconds (us).

Set the Coarse step value to 5 microns (um).

Note: The value to set depends on the objective. For the 10x Plan Apo objective,

use 3 um.
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19. In the Focus dialog, in the Autofocus tab, click Preview Pass.

The Preview Pass window displays a graph of focus intensities compared to Z-position.
Ideally, the graph contains sharp peaks in red and green.

@ Preview Pass EI@

Z Position

Figure 9-24: Preview Pass window
The top of the red peak represents the brightest pixel of the preview pass. The top of
the green peak represents the highest focus score.
If there is no peak in the graph, try the following:
In the Focus dialog, increase the Start Position value by 1000 and click Preview
Pass. Repeat as needed until you cover a range between 6000 and 10000.

If there still is no peak in the graph, then try moving to a new area of the FFC plate
and click Preview Pass. If you still cannot find a peak after moving to a new area of
the FFC plate twice and covering a z-range from 6000 to 10000, contact Technical
Support. See Obtaining Support on page 309.
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20. Inthe Preview Pass window, click the trace line at the top of the green line of the first
peak.

@ Preview Pass EI@

Bl earest value, Focus Score- root mean square: (8300, 59.937)

Figure 9-25: Z-position of peak
The X, Y coordinates on the graph are displayed as a tool tip. The X coordinate on the
graph is the value for the Z-position.
In Figure 9-25, the Z-position value is 8300.
21. Write down the Z-position for the center focus position.

For your convenience, you can write the Z-position for the center focus position in the
following table:

Table 9-3: Plate Bottom Reference Points

Position X Value Y Value ZValue
Center 64900 42200

Upper-Left 8900 77200

Lower-Left 8900 7200

Upper-Right 120900 77200

Lower-Right 120900 7200

22. Inthe Move Stage to Absolute Position dialog, in the Current Position: X field, type
8900.
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27.

28.

29.

30.

31.
32.
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In the Current Position: Y field, type 77200 and then press ENTER to move to the upper-
left corner of the plate.

In the Focus dialog, in the Autofocus tab, click Preview Pass.

In the Preview Pass window, click the trace line at the top of the green line of the first
peak.

Write down the Z-position for the upper-left position.

Repeat Step 21 through Step 25 for the other three corners of the plate, using the X and
Y values in Table 9-3.

Circle the lowest Z-position value.

The circled value is the Plate Bottom Reference Point. You will refer to this value in
Entering the Focus Objective Values in the Meta Imaging Series Administrator Software
on page 297.

In the Plate Acquisition toolbar, click Stage Load/Eject to move the stage to the load
position.

Remove the flat-field correction (FFC) plate, and then click Stage Load/Eject again to
return the stage to its previous position.

Exit the MetaXpress Software.

Edit the MetaXpress.ref file. See Entering the Plate Bottom Reference Objective Value
in the MetaXpress.ref Configuration File on page 296.
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Entering the Plate Bottom Reference Objective Value in the
MetaXpress.ref Configuration File

Complete the following procedure to enter the value for the position of the plate bottom
reference objective in the MetaXpress.ref configuration file.

% Note: Only do this procedure if you needed to complete Finding the Plate Bottom
Reference Objective and Reference Point on page 290.

1. Click Start > All Programs > Accessories > Notepad and then open the MetaXpress.ref
file in the Hardware folder.

The default installation path for this folder is C:\MX6\Hardware.

% Note: Make sure that the copy of the MetaXpress.ref that you open is located in
the Hardware folder of the MetaXpress Software installation folder (For
example, C:\MX6\Hardware) and NOT in main MetaXpress installation folder.

2. Find the following line in the MetaXpress.ref file:
[system calibration]
PlateBottomReferenceObjective=X
where X is the position of the objective used as the plate bottom reference objective.
3. Replace the number at the end of the line with the objective position you wrote down.
See Table 9-2: Plate Bottom Reference Objective on page 291.
4. Save the modified file.

% Note: Do NOT use the Save As option in Notepad, as this causes a .txt extension
to be added to the saved .ref file.

Exit Notepad.

6. Continue updating the software settings. See Entering the Focus Objective Values in the
Meta Imaging Series Administrator Software on page 297.
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Entering the Focus Objective Values in the Meta Imaging Series
Administrator Software

Do the following procedure to turn off maintenance mode, and to enter the focus objective
values in the Meta Imaging Series Administrator Software.

1. Click Start > All Programs > MetaXpress Meta Imaging Series > Meta Imaging Series
Administrator.

In the Meta Imaging Series Administrator, from List of Groups, select MetaXpress.
Click Configure Hardware.

In the Configure Hardware dialog, click Install System Devices.

ua A W N

In the Install System Devices dialog, from Installed Devices, select ImageXpress Micro
and then click Settings.

6. Inthe ImageXpress Micro Settings dialog, ensure that the Parameter Group #1 tab is
active and then clear the Maintenance Mode check box, and then click OK.

7. In the Install System Devices dialog, from Installed Devices, select ImageXpress Micro
Objective and then click Settings.
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8. In the ImageXpress Micro Objective Settings dialog, in the Position 1 Z Offset field, type
the focus value that you wrote down for the objective 1. See Table 9-1: Objective Focus
Values on page 288.

% Note: The Position 1 through 4 Z Offsets refer to objective numbers 1 through 4
and are not in order of magnification. To match the objective number with its
maghnification, see the Objective Labels fields.

( ImageXpress Micro Objective Settings ﬁ1
Objective Labels Refraction Medium / Index Murn. Aperture ‘working Distance
Objective #1 |2DH |Air ﬂ 1 0.45 74 mm
Objective #2 |1 Y |Air j 1 0.3 16 mm
Objective #3 |4x |Air j 1 0.z 155 mm
Objective #4 |4Dx |Air ﬂ 1 06 a7 mm

Objective Parameters
Param Group #1 l Param Group #2 ]

Posion 1Z Offset [36 =]

Posion 2Z Offset [0 =]

Fosiion 3Z Offset [10° =]

Fosiion 4Z Offset [167 =]
Momalize Offsets

Cancel

LS 4

Figure 9-26: ImageXpress Micro Objective Settings Dialog
9. Type the focus values for the other three objectives in their appropriate Z Offset fields.

% Note: In some cases, there might not be an objective in each position of the
turret. If so, type the focus value for the highest magnification objective that you
do have in each of the empty Position 1 through 4 Z Offset fields. Do not leave
any of these values as 0.

10. Click Normalize Offsets to calculate the offsets for each Z position.
11. Click OK to close the ImageXpress Micro Objective Settings dialog.

12. If you completed Finding the Plate Bottom Reference Objective and Reference Point on
page 290, then in the Install System Devices dialog, from Installed Devices, select
ImageXpress Micro Z and then click Settings.

If you did not change or replace the reference objective, then go to Step 15.
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In the ImageXpress Micro Z Settings dialog, in the Plate Bottom Reference field, type
the lowest plate bottom reference point Z-position value that you wrote down and
circled. See Table 9-3: Plate Bottom Reference Points on page 294.

Click OK to close the ImageXpress Micro Z Settings dialog.

Click OK to close the Install System Devices dialog.

% Note: In the next steps, type the previously entered values in the Configure
Devices dialog to ensure that the settings carry over for all hardware profiles.

In the Configure Hardware dialog, ensure that the hardware settings you are using are
selected in the Hardware Settings list and then click Configure Devices.

In the User Settings dialog, from Claimed Devices, select ImageXpress Micro Objective
and then click Settings.

In the ImageXpress Micro Objective Settings dialog, in the Objective Labels, Refraction
Medium/ Index, Num. Aperature, and Working Distance fields, type the values that you
entered after you changed the objectives. See Editing the Objective Settings in the Meta
Imaging Series Administrator Software on page 282.

In the Position 1 Z Offset, Position 2 Z Offset, Position 3 Z Offset, and Position 4 Z Offset
fields, type the corresponding focus values that you wrote down for objectives 1, 2, 3,
and 4. See Table 9-1: Objective Focus Values on page 288.

Click Normalize Offsets to calculate the offsets for each Z position.

Click OK to close the ImageXpress Micro Settings dialog.

If you completed Finding the Plate Bottom Reference Objective and Reference Point on
page 290, then in the Install System Devices dialog, from Installed Devices, select
ImageXpress Micro Z and then click Settings.

If you did not change or replace the reference objective, then go to Step 25.

In the ImageXpress Micro Z Settings dialog, in the Plate Bottom Reference field, type
the lowest plate bottom reference point Z-position value that you wrote down and
circled. See Table 9-3: Plate Bottom Reference Points on page 294.

Click OK to close the ImageXpress Micro Z Settings dialog.

Click OK to close the User Settings dialog.

% Note: If you use more than one hardware profile, repeat Step 16 through Step
25 as needed for each affected hardware profile.

Click OK to close the Configure Hardware dialog.

Close the Meta Imaging Series Administrator.
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28. Update the settings in the MetaXpress Software. See Updating Magnification Settings on
page 300.

Updating Magnification Settings

Before starting this procedure, make sure that the MetaXpress Software is NOT in
maintenance mode. Maintenance mode was turned off in Entering the Focus Objective
Values in the Meta Imaging Series Administrator Software on page 297.

To update magnification settings:
1. Start the MetaXpress Software and log in to the database.
2. Click Devices > Configure Magnification.
In the simplified menu, click Control > Devices > Configure Magnification.

3. Inthe Configure Magnification dialog, select the ImageXpress Micro Objective check

box.
@ Configure Magnification EI =] @
Name: 10X Plan Fluor [ Change magnification manually Resync Defined Settings:
|| Select on Condition | [No Components] [Mo Positions] 2XPlan Apo il
4% 5 Fluor =
Setting: |i|

10 Plan Fuor

ImageXpress Micro Objective E] 3 10¢ Plan Fluor 20 § Flan Fluor ELW _

XY Offset O g0 : ===y
Add / Replace
Z Escape Distance [um] 0 -
Show message when selecting setting if calibration is not assigned
[] Run joumal when changing magnification setting

Select...

Close

Figure 9-27: The Configure Magnification dialog

From the Setting drop-down list, select the installed objective.

In the Name field, type a name for the new objective.

Click Add/Replace to add this objective to the Defined Settings list.

N o v s

If you replaced an objective with an existing setting, select the old setting from the
Defined Settings field and then click Remove.

8. After the settings are updated, click Backup.
9. Click Close to close Configure Magnification dialog.

See Calibrating Distances on page 301 as needed.
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Calibrating Distances

Before starting this procedure, make sure that the MetaXpress Software is NOT in
maintenance mode. Maintenance mode was turned off in Entering the Focus Objective
Values in the Meta Imaging Series Administrator Software on page 297.

To calibrate distances:
1. Click Measure > Calibrate Distances.

In the simplified menu, click Measure > Distances > Calibrate Distances.

@ Calibrate Distances E\IEIE

Image: [No Applicable Images]

Image Calibration: [MNone]

[Mone]

Calibration

Last loaded,saved calibration file: C:\Odin‘app mmprochDATANXM XL.CAL

Mame * by |nitz M agnification Camera -

[Mone] 1.0000 1.0000| Piselz B R [an

4z 1.6250 1.6250  um | 425 Fluor ][] RAIENE
10% 0.6500 06500 um | 10 Plan Flu_=] [yl | &n E]
20x 0.3250 0.3250 um | 204 5 Plan F_=] [y |

400 01625 01625 um | 40 5 Plan F_] [ty] | [an
3.2500 22500 um | 2% Plan &spo_~| [any] | & _

.‘ | _____ ____rr_r .. .. e . i . I..P

[Calibrate by Region...| |Load from Fie...| |Saveto Fik...|

Apply Apply To All Open Images

Figure 9-28: Calibrate Distances dialog
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2. Click + to add a new Calibration value.

@ Calibrate Distances

Image: [Mo Applicable Images]

[Mone]
[Mone]

Image Calibration:

Calibration

Last lnaded/¢aved calibration file: C:\<E-30\apphmmprochDa TAMVC alibration. CAL

Hame # i Unitz ki agnification Camera Ch.

[Mane] 1.0000 1.0000| Pixels wlMane]  _=]ianw] [ [an]

10x 0.6450 0.6450 um | 104 Plan &pc_w | [&ny] | [

20 Calibration 0.3225 0.3225 um _=| 20% Plan Flu =] [&ny] | [any]

4% Calibration 16125 16125 um =] 42 Plan &po_v] [&ny] | [any]

40 % Calibration 01613 0.1613 um _=| 40x Plan Flu =] [&ny] | [any]
— 01613 01613 um x| 40x Plar Fug_w | (4] R

o nr

r
ICaIiblate by Hegion...| ILDad fram FiIe...] ISave to FiIe...J

Apply To Al Dpen Images

Apply

Figure 9-29: Add a new Calibration value

3. Inthe Calibrations field, type the name of your new objective and then press ENTER.
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In the X and Y fields, type the calibration values for the new objective. X and Y values
must match.

The following estimated values can be used for ImageXpress Micro System calibration
settings:

% Note: For more information on creating calibration settings, with the Calibration
Distances dialog open, press F1 to view the MetaXpress Software application
help.

To measure pixel sizes more accurately, in the IXM Taskbar, click System
Maintenance and then click Measure Pixel Sizes.
If IXM Taskbar is not installed, contact Technical Support.

Table 9-4: Standard ImageXpress Micro System Estimated Calibration Settings

Objective Magnification Estimated Calibration
1x 6.45 pum/pixel

2x 3.225 um/pixel

4x 1.6125 um/pixel

10x 0.645 um/pixel

20x 0.3225 pum/pixel

40x 0.16125 pum/pixel

60x 0.1075 pum/pixel

100x 0.0645 pum/pixel

Table 9-5: ImageXpress Micro XL System, ImageXpress Micro XLS System,
ImageXpress Micro 4 System Estimated Calibration Settings

Objective Maghnification Estimated Calibration

1x 6.50 um/pixel
2% 3.25 um/pixel
4x 1.63 um/pixel
10x 0.65 pum/pixel
20x 0.33 um/pixel
40x 0.16 um/pixel
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Table 9-5: ImageXpress Micro XL System, ImageXpress Micro XLS System,
ImageXpress Micro 4 System Estimated Calibration Settings (continued)

Objective Maghnification Estimated Calibration
60x 0.12 um/pixel
100x 0.065 um/pixel

5. In the Magnification field, select the new objective.

6. Inthe Camera field, select a camera.

7. Inthe Channelfield, select a channel.

8. After the settings are updated, click Save to File.

9. Click Close.

See Updating Magnification Settings on page 300 as needed.

Updating Shading Correction Settings-Legacy

304

% Note: This procedure is required if Legacy Correction setting is selected as the
Shading Correction method for one or more acquisition wavelengths.

Shading correction files are needed for each objective and filter set, and must be generated
whenever an objective or filter is replaced or added to the system, or whenever the lamp or
the liquid light guide are replaced.

% Note: For shading correction images to be used during Plate Acquisition, the Legacy
Correction setting must be selected in the Shading Correction field of an individual
wavelength tab in the Plate Acquisition Setup dialog.

If you replaced or installed a filter cube, do the following procedures before updating the
shading correction file:

e Editing the Filter Settings, see page 272
e Editing the lllumination Settings in the Software, see page 274

If you replaced or installed an objective, do the following procedures before updating the
shading correction file:

e Editing the Objective Settings in the Meta Imaging Series Administrator Software, see
page 282

e Configuring Parfocality after Changing Objectives, see page 284

e Determining the Plate Bottom Reference Point after Changing the Reference Objective,
see page 289
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You do NOT need to do this procedure unless you replaced the reference objective.

e Entering the Focus Objective Values in the Meta Imaging Series Administrator Software
on page 297

e Updating Magnification Settings on page 300

Requirements
Shading Plates

To generate the shading correction files, you need a shading correction plate that is
appropriate for the filter set you are using. Shading correction plates are part of the included
accessory kit.

Remove the paper backing from each plate before use. Handle the plates by the edges to
avoid getting fingerprints on the imaging surface. Never use alcohol or other solvents to
clean the plates. You can use compressed air to remove dust from the plates.

To determine which shading plate to use for each filter set, see Filter Specifications and
Calibration Compatibility on page 327.
System Maintenance Taskbar

To run the shading correction journal, you need the System Maintenance Taskbar.jtb that is
part of the Main Taskbar.jtb. To determine if this taskbar is installed on your computer, do
the following procedure:

1. Start the MetaXpress Software and log in to the database.
2. Click Journal > Taskbars > Load Taskbar.
In the simplified menu, click Control > Journal > Taskbars > Load Taskbar.

3. Inthe Select a Taskbar dialog, navigate to the Taskbars folder in the MetaXpress
Software installation folder.

The default installation is in C:\MX6\Taskbars.
4. Select the System Maintenance Taskbar.jtb file.

If the System Maintenance Taskbar.jtb file does not exist on your computer, see
Importing the Main Taskbar Journal Suite on page 305.

5. Click Open to load the taskbar.

After you have met all the requirements, you can update the shading correction settings. See
Running the Shading Correction Journal from the Main Taskbar on page 309.

Importing the Main Taskbar Journal Suite

The IXM Taskbar is a collection of tools intended to enhance and streamline common imaging
workflows.
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Do the following procedure only if the Main Taskbar is not installed on your computer. If the
Main Taskbar is installed, see Running the Shading Correction Journal from the Main Taskbar
on page 309.

* Tip: If you plan to create additional groups (or configurations) in the Meta Imaging
Series Administrator Software, do this procedure before creating the additional
groups. You can then create the groups using the option to copy settings from existing
groups.

1. Contact Technical Support to get the journal suite file IXMTaskbar_vit.jzp, where # is the
current version of the software. See Obtaining Support on page 309.

Download the IXM_Taskbar_v#.jzp file to the workstation computer.
Start the instrument.

Start the MetaXpress Software and log in to the database.

ua b W N

Click Journal > Import Journal Suite.

In the simplified menu, click Control > Journal > Import Journal Suite.

@lmpor!loumalSuite EI =] @I
Select joumal suite to import:

CAUzers\MolDev'\Documents XM Taskbar_w6-0-1jzp Select Joumnal Suite

Files to be imported:

Analyze Images Taskbar JTE B
[¥MTaskbars_History b L
InstallFiles"3-Slide Halder slides in columns-.plt

Install'.Files“Custom xml
Lo =M% Cilma % IWRA S b o TR

Location to import to:

CAMXE\TASKBARS Select Import Location
’ Import L\\; ’ Close ]

Figure 9-30: Import Journal Suite dialog

6. Inthe Import Journal Suite dialog, click Select Journal Suite and locate the IXM_
Taskbar_vi.jzp file.

The path to the journal suite file is displayed at the top of the Import Journal Suite
dialog.
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7. Click Select Import Location and browse to the Taskbars folder within the MetaXpress
installation directory.

The default installation is in C:\MX6\Taskbars. If it is missing, create the Taskbars folder.

* Tip: To determine the correct installation folder, right-click the MetaXpress
Software icon on you desktop and then click Open file location.

Select the Taskbars folder and click OK.
In the Import journal Suite dialog, click Import.

10. Click Close when done.

% Note: There is no visual confirmation that the import is complete.

11. Click Journal > Taskbars > Load Taskbar.
In the simplified menu, click Control > Journal > Taskbars > Load Taskbar.

12. Inthe Select a Taskbar dialog, navigate to the Taskbars folder in the MetaXpress
Software installation folder.

The default installation is in C:\MX6\Taskbars.
13. Select the Main Taskbar.JTB file and then click Open.

(DM (o] & =

Run a Plate

[ ]
[ Slide Scanning ]
[ Analyze Images ]
[ ]
[ ]

System Maintenance
Help

[ Run XM Taskbar Installer |

Figure 9-31: The Main Taskbar dialog
14. In the Main Taskbar, click Run IXM Taskbar Installer.
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15.

16.
17.

18.

19.

20.
21.

22.
23.

In the MetaXpress Directory, follow the prompts in the subsequent dialogs to confirm
that the current version of the MetaXpress Software is installed in the correct directory.

-

LM Taskbar Installer | =3 |

Select steps to perform. Checked items are recommended:

1. Detect spztem configuration

2. Create recommended folders

3. Copy recommended files

4. Reset file paths

5. Configure simplified menu

EB. Enable Center on Click function

0k l l Cancel

Figure 9-32: IXM Taskbar Installer

% Note: The check boxes that are pre-selected in the IXM Taskbar Installer dialog
are the recommended tasks for your configuration.

In the IXM Taskbar Installer dialog, click OK.

If the Select Configurations dialog appears, select the current group or All groups, and
then click OK.

Molecular Devices recommends that you select All groups.
If the Select Users dialog appears, select the current user or All users, and then click OK.
Molecular Devices recommends that you select All users.

In the Select directory for default paths dialog, select the main MetaXpress installation
directory.

The default installation is in C:\MX6.
Click OK.
In the Configure Menu dialog, select to Install or Uninstall the simplified menu.

Molecular Devices recommends using the simplified menu. See Simplified Menu
Structure on page 21.

Click OK.

Exit and restart the MetaXpress Software.
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To run the shading correction journal, see Running the Shading Correction Journal from the
Main Taskbar on page 309.

Running the Shading Correction Journal from the Main Taskbar

1. From the Main taskbar, select System Maintenance and then click Set up Shading
Correction.

2. Follow the prompts to focus on the plates and create shading correction files.

* Tip: To show or hide the taskbar that was most recently used, press F4 on your
keyboard.

Turning off the Status Indicator Lights

The edges of the ImageXpress Micro System illuminate with colors that provide information
about the instrument status. See Status Indicator Lights.

If required, you can turn off the status indicator lights in the MetaXpress Software from the
Devices >Device Control > Other tab, or in the simplified menu Control > Devices >Device
Control > Other tab, and deselect the Enable Microscope LED check box.

Obtaining Support

5015321 E

Molecular Devices is a leading worldwide manufacturer and distributor of analytical
instrumentation, software, and reagents. We are committed to the quality of our products
and to fully supporting our customers with the highest possible level of technical service.
Our support website, www.moleculardevices.com/support, has a link to the Knowledge Base
with technical notes, software upgrades, safety data sheets, and other resources. If you do
not find the answers you seek, follow the links to the Technical Support Service Request
Form to send an email to our technical support representatives.

You can contact your local representative or contact Molecular Devices Technical Support at
800-635-5577 (North America only) or +1 408-747-1700. In Europe, call +44
(0) 118 944 8000.

To find regional support contact information, visit www.moleculardevices.com/contact.
Molecular Devices provides a wide range of support:

e Documentation: Check the guides that are included on the installation media and the
Help that is available within the MetaXpress Software. Help for an active dialog can be
accessed by pressing F1 on your keyboard.
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® Online Knowledge Base: The Knowledge Base has links to technical notes, software

upgrades, newsletters, user guides, and other resources. Visit the Molecular Devices
Support website at www.moleculardevices.com/support and follow the links to the
knowledge base.
MetaMorph Software forum: This forum has information on journal scripts and custom
modules, and has links to videos and webinars that can help you troubleshoot problems
and be more productive using the software. Visit the forum at
metamorph.moleculardevices.com/forum.
Technical Support:
Online: Visit www.moleculardevices.com/support and follow the links in the knowledge
base to the Technical Support Request Form to send an email to a group of experienced
Technical Support representatives.
Please have the system serial number, software version number, and the name of the
system owner available.
To find your serial number:
* In the MetaXpress Software, click Help > About MetaXpress. The About dialog
displays your system ID number.
* Newer systems have the serial number automatically displayed in the upper right
corner of the computer desktop screen.

e For all systems, the serial number is located on the back connector panel of your
instrument.

Figure 9-33: Serial Number location on the back of the ImageXpress instrument
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e Additional support resources include:

® Web-based microscopy courses:
http://www.microscopyu.com
http://www.ibiology.org/ibioeducation/taking-courses/ibiology-microscopy-short-
course.html

e The Molecular Probes Handbook:
http://www.lifetechnologies.com/us/en/home/references/molecular-probes-the-
handbook.html
This resource offers advice on fluorescent probes and can help you determine if
there are better stains available for your analysis.

e The following sites offer filter information:
e http://www.semrock.com
e http://www.chroma.com

e http://www.omegafilters.com

Gathering Support Information

If you need to contact Molecular Devices for support, it is very important to have the
following information available to help the Technical Support personnel troubleshoot the
problem you are experiencing:

e The steps that led up to the occurrence of the problem
e The settings of any dialogs used when the problem occurred
e The text of any error messages

You should also collect the following information from your system whenever reporting
software problems:

® Copy of the Plate Acquisition Settings file: By default, the plate acquisition settings file is
saved to the database. To save the settings to a file, go to the Experiment tab of the Plate
Acquisition Setup dialog, click Save Protocol, and then select Save to file rather than to
the database. The settings file is then saved to the C:\MX6\HTSSTATE folder by default.

e Journal files: If you were running a journal when the problem occurred, include copies
of the journal files that you were using. By default, journal files are saved in the
C:\MX6\app\mmproc\journals folder. If you are running journals through the review
plate data tab, then the journals are saved in c:\analysis and c:\assay.

¢ System Information Report: This report contains information about many system
settings and the release levels of all the.dll files in your currently installed MetaXpress
Software. For information on how to create a System Information report to email to
Molecular Devices, see Creating a System Information Report on page 314.
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Logging AxoTrace Software Messages to a .txt File

The AxoTrace Software tracks the hardware status of the ImageXpress Micro System and logs
all the hardware activities of the system. If an error occurs downstream of the initial cause,
the AxoTrace Software provides a log that Molecular Devices Technical Support can use to
trace the error back to the original cause and pinpoint the problem. Use the following
procedure if a reproducible hardware error occurs. Follow the AxoTrace Software setup
procedure and record the steps that lead to the error. If the error results in the instrument
not starting up, not responding, or the error cannot be reproduced, contact Molecular
Devices Technical Support immediately.

To log AxoTrace messages to a .txt file:
1. Open the MetaXpress Software and the AxoTrace Software starts automatically.

The AxoTrace Software icon appears in the Windows taskbar.

as1pm ||

wEFEDp

Figure 9-34: AxoTrace Software icon in the Windows taskbar
2. Exitthe MetaXpress Software.
Double-click the AxoTrace Software icon in the Windows taskbar.

4. Inthe AxoTrace window, click Options and make sure that the Time prefix option is
selected.

AxoTrace @
File Edit CopyAll | Options | Clearl Help

zizeof (POLY_Infd Moniter COM port...
sizeof (POLY_Prot
sizeof (POLY_Infg Change Filter...
=izect (POLY_Prot " .
AxFileClient: DJ ¥ Time prefix N
15:24:42 6 =sized

15:24:42 6 =izec v Outputto Window
15:24:432.0 sized 0 Fil
15:24:43.0 sizec IPHHEDIAE.
15:29:45.9 AxFil
15:53.55 4 AsFil Output te Remote...
15:31:24.8 AxFil Output Off
‘15:31:55.8 AxFil
£:32:26.7 A=xFil : )
330 Fil v Keep Window on Top __’
¥ Show Menu

Allow Remote Connection

Figure 9-35: AxoTrace Software Options menu
5. Click File > Exit to close the AxoTrace window.
6. Startthe MetaXpress Software.
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10.
11.

12.
13.
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Turn off the ImageXpress Micro System and then turn it back on.

The light source can remain on during this step.

Reproduce the error, and after the error is reproduced, exit the MetaXpress Software.
Double-click the AxoTrace Software icon in the taskbar.

In the AxoTrace window, click File > Save As.

In the Save As dialog, in the Name field, navigate to the location where you want to save
the log file, type the file name (for example, axotrace log.txt), and then click Save to save
the log file.

Click File > Exit to close the AxoTrace window.

Send the AxoTrace Software log as an email attachment to Molecular Devices Technical
Support. See Obtaining Support on page 309.
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Creating a System Information Report

Much of the required system setting information can be obtained by creating a System
Information Report. You can create this report from the About MetaXpress dialog using the

following procedure.

1. Inthe MetaXpress Software, click Help > About MetaXpress.
2. Inthe About MetaXpress dialog, in the fields on the right, type your contact information.

-
About MetaXpress

[S===)

MetaXpress (54-bit)
Version 6.0.0.1629 March 23, 2015

Copyright © 1552-2015 Molecular Devices, LLC. All Rights Reserved.
For Research Use Only. Not for use in diagnostic procedures.

Your Name:

Your Phone

Your Fax Number:

Meta Tech Support:
Phone: 800-635-5577

EMail: support.din@moldev.com

Licensed to:
Molecular Devices
System |D: 521
3licenses in use out of a total of 20

Component Product Version File Version  Date ol

MM App 6.0.0.1629 6.00.1629  Mar23 2015 !

4DViewerWindow dil 6.0.0.1629 6.0.0.1625  Mar23, 2015

PecFileClient dll 1200 1200 Mar 23, 2015

PocMFCDE Ltils dll 2201 2201 Mar 23. 2015

PocPlate Layout ILdI 1003 1003 Mar 23, 2015

PecStringCollection dil 1100 11.00 Mar 23, 2015

Ci_Mic_Driverdl 1.2.1.83 1.2.1.83 Mar 18, 2015

ColorMap il 1003 1003 Mar 23, 2015

CommenDigs.dil 2000 2043 Mar 23, 2015

CurveFit.dll 437248 437248 Mar 23, 2015 i
[ Help... ] [ License... ] [ Legal Motices... ] [ Close ]

[ Print Feport...

&

Figure 9-36: About MetaXpress Software

Click Print Report.

In the Print Setup dialog, select to print to a PDF file or to a text file and then click OK.

Send the report file to appropriate Molecular Devices support personnel as an email

attachment.
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Appendix A: Instrument Specifications

For additional specifications, refer to the Pre-Installation Guide.

A WARNING! If the instrument is used in a manner not specified by Molecular
Devices, the protection provided by the equipment might be impaired.

A WARNING! The ImageXpress System is an Equipment Class 1 product that relies
on protective earth grounding for safe operation. Any interruption of the
protective earth ground conductor, inside or outside the instrument, or
disconnection of the protective earth ground terminal can result in personal injury.

A WARNING! Do not position the equipment so that it is difficult to operate the
power switch on the front of the ImageXpress Systems Power and Options
Controller.
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Table A-1: Operational and Environmental Specifications for the Instrument Without

Options
Item Description
Operating environment Indoor use only

Systems power and options controller | 4: 100 VAC to 240 VAC, 50/60 Hz, 12 amps

input maximum
Light source power 4:220 W, 24 V, AC to DC converter included
Standard: 100 to 240 VAC, 50/60 Hz, 360 VA,
300 W
XLS: 100 to 240 VAC, 50/60 Hz, 288 VA, 2.5 A
Camera power supply power input Standard: 100 to 240 VAC, 50/60 Hz, 240 VA,
20A
XLS: 100 to 240 VAC, 50/60 Hz, 120 VA, 1.0 A
Computer power input 100 VAC to 240 VAC, 50/60 Hz, 690 VA, 120 W
Computer monitor power input 100 VAC to 240 VAC, 50/60 Hz, 40 W
Weight, base unit, no options 4:104 kg (230 Ibs.)

Standard: 82 kg (180 Ibs)
XLS: 82 kg (180 Ibs)

Ambient operating temperature 15°Cto 30°C

Humidity restrictions 35% to 50% non-condensing
Altitude restrictions Not to exceed 2000 m (6562 ft)
Equipment class 1

Installation category I

Pollution degree 2

Ingress Protection IP20
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Instrument Dimensions

49 cm
[19in)

Figure A-1: Instrument Height, Width, and Length
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Figure A-2: Distance Between the Outside Edges of the Instrument Feet
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122 cm (48 in.) wide overall 102 cm (40 in.) wide overall
A 15cm (6in) _
3 43038 cm (1215 in)
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Figure A-3: Front and Sideways Installation Space Requirements
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Appendix B: Compatible Objectives

The following table details the Nikon objectives that are compatible with the
ImageXpress Micro System. It also provides microplate compatibility information for the
objectives used in the system.

Table B-1: Nikon Objectives Compatible with the ImageXpress Micro System and Settings

Objective Maghnification Molecular Phase Numerical Working Plate
and Type Devices Part Contrast Aperture Distance Compatibility

Number (NA)

1x Plan Achromat 6500-0119 No 0.04 3.2mm Thin bottom
(0.17 mm)",
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)1

2x Plan Apo Lambda 1-6300-0451 No 0.10 8.5 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

4x S Fluor 1-6300-0189 No 0.20 15.5 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)
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Table B-1: Nikon Objectives Compatible with the ImageXpress Micro System and Settings (continued)

Objective Maghnification Molecular Phase Numerical Working Plate
and Type Devices Part Contrast Aperture Distance Compatibility

Number (NA)

4x Plan Apo Lambda 1-6300-0121 No 0.20 20 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

4x Plan Fluor DL 1-6300-0292 Yes, PhL |0.13 16.2 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

10x Plan Fluor 1-6300-0190 No 0.30 16.0 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

10x S Fluor 1-6300-0122 No 0.50 1.2 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)2
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Table B-1: Nikon Objectives Compatible with the ImageXpress Micro System and Settings (continued)

Objective Magnification Molecular Phase Numerical Working Plate
and Type Devices Part Contrast Aperture Distance Compatibility

Number (NA)

10x Plan Apo Lambda 6500-0120 No 0.45 4.0 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

10x Plan Fluor DLL 1-6300-0294 Yes, Ph1 | 0.30 16.0 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

10x Plan Fluor DL 1-6300-0293 Yes, Ph1 | 0.30 15.2 mm Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

20x Super Plan Fluor ELWD |6500-0108 No 0.45 8.1 mm to |Thin bottom
ccOmmto2 mm 7.0 mm (0.17 mm)3,
Thin bottom
(0.17 mm) No
Skirt’,

Thick bottom
(0.25 mm to
1 mm)
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Objective Maghnification
and Type

20x S Fluor

Molecular
Devices Part

Number

1-6300-0411

Phase

No

Numerical
Contrast Aperture

(NA)
0.75

Table B-1: Nikon Objectives Compatible with the ImageXpress Micro System and Settings (continued)

Working
Distance

1.0 mm

Plate
Compatibility

Thin bottom
(0.17 mm)*
Thin bottom
(0.17 mm) No Skirt

20x Plan Apo Lambda

1-6300-0196

No

0.75

1.0 mm

Thin bottom
(0.17 mm)*
Thin bottom
(0.17 mm) No Skirt

20x Plan Fluor DLL

1-6300-0295

Yes, Phl

0.50

2.1 mm

Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)2

20x Super Plan Fluor ELWD
DMcc O mm to 2 mm

6500-0111

Yes, Phl

0.45

8.1 mm to
7.0 mm

Thin bottom
(0.17 mm)’,
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)

40x Super Plan Fluor ELWD
ccOmmto2 mm

6500-0109

No

0.60

3.7 mm to
2.7 mm

Thin bottom
(0.17 mm)},
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)
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Table B-1: Nikon Objectives Compatible with the ImageXpress Micro System and Settings (continued)

Objective Magnification Molecular Phase Numerical Working Plate
and Type Devices Part Contrast Aperture Distance Compatibility
Number (NA)
40x Plan Apo Lambda cc 1-6300-0412 No 0.95 0.25 mm to | Thin bottom
0.11 mm to 0.23 mm 0.16 mm [(0.17 mm)’,
Thin bottom

(0.17 mm) No Skirt

40x S Fluor cc 0.11 mm to 1-6300-0197 No 0.90 0.3 mm Thin bottom
0.23 mm (0.17 mm)",
Thin bottom

(0.17 mm) No Skirt

40x Plan Fluor Oil 1-6300-0416 No 1.30 0.2 mm Thin bottom
(0.17 mm)",
Thin bottom
(0.17 mm) No Skirt

40x Plan Fluor DLL 1-6300-0297 Yes, Ph2 | 0.75 0.66 mm Thin bottom
(0.17 mm)",
Thin bottom
(0.17 mm) No Skirt

40x Super Plan Fluor ELWD | 6500-0112 Yes, Ph2 | 0.60 3.7 mmto | Thin bottom
ADMccOmmto2 mm 2.7 mm (0.17 mm)3,
Thin bottom
(0.17 mm) No
Skirt’

Thick bottom
(0.25 mm to
1 mm)

60x Super Plan Fluor ELWD | 6500-0110 No 0.70 1.8 mm to | Thin bottom
cc0.lmmtol.3mm 2.62 mm (0.17 mm)3,
Thin bottom
(0.17 mm) No
Skirt’

Thick bottom
(0.25 mm to
1 mm)
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Objective Maghnification
and Type

60x Plan Apo Lambda

Molecular
Devices Part

Number

TBD

Phase

No

Numerical
Contrast Aperture

(NA)
0.95

Table B-1: Nikon Objectives Compatible with the ImageXpress Micro System and Settings (continued)

Working
Distance

0.11 mm to
0.21 mm

Plate
Compatibility

Thin bottom
(0.17 mm)",
Thin bottom
(0.17 mm) No Skirt

60x Plan Fluor

1-6300-0414

No

0.85

0.3 mm

Thin bottom
(0.17 mm)",
Thin bottom
(0.17 mm) No Skirt

60x Plan Apo Oil

1.6300-0417

No

1.40

0.13 mm

Thin bottom
(0.17 mm)",
Thin bottom
(0.17 mm) No Skirt

60x Plan Fluor ELWD ADL cc
0.1 mmto1l.3 mm

6500-0113

Yes, Ph2

0.70

1.8 mm to
2.62 mm

Thin bottom
(0.17 mm)’,
Thin bottom
(0.17 mm) No
Skirt’,

Thick bottom
(0.25 mm to
1 mm)

100x Plan Fluor Qil

1-6300-0418

No

1.30

0.2 mm

Thin bottom
(0.17 mm)’,
Thin bottom
(0.17 mm) No Skirt

100x CFIL Plan EPI cc 0 mm
to 0.7 mm

1-6300-0419

No

0.85

1.2 mm to
0.85 mm

Thin bottom
(0.17 mm),
Thin bottom
(0.17 mm) No
Skirt,

Thick bottom
(0.25 mm to
1 mm)
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‘Potential interference with microplate skirt when imaging edge wells.
2Image degradation above microplate thickness 0.3 mm.

*20x and 40x ELWD image through cover slips, but other objectives give better resolution and shorter exposures.

% Note: When used with thin-bottom microplates, the short working distance of
20X S Fluor, 20X Plan Apo, 40X S Fluor, 40X Plan Apo, 40X Plan Fluor Oil,
60X Plan Fluor, 60X Plan Apo, 100X Plan Fluor, and 100X Plan Apo objectives can
cause interference with a microplate skirt when imaging edge wells. Molecular
Devices recommends to either omit the edge wells or to use a microplate with a low
skirt.

5015321 E 325



ImageXpress Micro System User Guide

326 5015321 E



Appendix C: Filter Specifications and Calibration
Compatibility

Table C-1: Filter Specifications and Calibration Compatibility for the ImageXpress Micro 4
System

Wavelengths Shading Correction Calibration

Plate Slide

DAPI Excitation: Green Green (GP-8)
377/50 nm Pink
Emission:
447/60 nm
Dichroic: 409 nm

CFP Excitation: Pink Green (GP-8)
438/24 nm
Emission:
483/32 nm
Dichroic: 458 nm

GFP Excitation: Pink Yellow
472/30 nm Red (GP-11)
Emission:
520/35 nm
Dichroic: 495 nm

FITC Excitation: Pink Yellow
474/27 nm Red (GP-11)
Emission:
525/45 nm
Dichroic: 495 nm

YFP Excitation: Pink Yellow
500/24 nm Red (GP-11)
Emission:
542/27 nm
Dichroic: 520 nm
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Table C-1: Filter Specifications and Calibration Compatibility for the ImageXpress Micro 4
System (continued)

Wavelengths Shading Correction Calibration
Plate Slide

TRITC Excitation: Red Yellow
543/22 nm (GP-11)
Emission: Red (GP-7)
593/40 nm
Dichroic: 562 nm

Cy3 Excitation: Green Yellow
531/40 nm (GP-11)
Emission: Red (GP-7)
593/40 nm
Dichroic: 562 nm

Texas Red Excitation: Red Yellow
562/40 nm (GP-11)
Emission: Red (GP-7)
624/40 nm
Dichroic: 593 nm

Cy5 Excitation: Red Blue (GP-9)
628/40 nm Red (GP-7)
Emission:
692/40 nm
Dichroic: 660 nm

Fura-2 340x Excitation: Pink Green (GP-8)

(must be installed adjacentto | 340/26 nm

Fura-2 387x) Emission:
510/84 nm
Dichroic: 409 nm

Fura-2 387x Excitation: Pink Green (GP-8)

(must be installed adjacentto |387/11 nm

Fura-2 340x) Emission:
510/84 nm

Dichroic: 409 nm

Note: Fura filters are not compatible with a solid-state light source.
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For an up-to-date list of replacement parts and optional extras, see the website at:

www.moleculardevices.com

Part Number

Table D-1: Replacement Parts and Optional Extras for the ImageXpress Micro System
(Standard), ImageXpress Micro XLS System, and the ImageXpress Micro 4 System

Description

For a List of Compatible Nikon Objectives see Compatible Objectives

on page 319

5016604 Digital Confocal Option in MetaXpress Software

5025771 RGB Filter Set

1-6300-0410 FURA-2 340X/387X Filter Set for Standard ImageXpress Micro System
and ImageXpress Micro XLS System with custom light source (Sutter
XL)

1-6300-0442 DAPI Filter Set

5045173 FITC Filter Set

1-6300-0444 TRITC Filter Set

1-6300-0445 Cy3 Filter Set

1-6300-0446 Cy5 Filter Set

1-6300-0447 CFP Filter Set

1-6300-0448 YFP Filter Set

1-6300-0449 Texas Red Filter Set

1-6300-0450 GFP Filter Set

6540-0089 Custom Single Excitation Filter Set Mounted in Nikon TE2000 Cube

6540-0096 Custom Dual Excitation Filter Set Mounted in Nikon TE2000 Cube

6540-0097 Custom Triple Excitation Filter Set Mounted in Nikon TE2000 Cube

6540-0098 Custom Quad Excitation Filter Set Mounted in Nikon TE2000 Cube

1-GP-2 GP-2 Spatial Calibration Slide

5048412 Accessory Tool Kit
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Table D-1: Replacement Parts and Optional Extras for the ImageXpress Micro System
(Standard), ImageXpress Micro XLS System, and the ImageXpress Micro 4 System

(continued)

Part Number Description

5033647 Replacement Solid-State Light Source
5015677 Replacement Liquid Light Guide for ImageXpress Micro XL System
5016706 5 mm Replacement Solid-State Light Source for
ImageXpress Micro XLS System
5015677 Replacement Liquid Light Guide for ImageXpress Micro XLS System
1-3335-0007 Replacement Xenon Lamp, 300 Watt with heatsink for
ImageXpress Micro System
1-6300-0386 Replacement Liquid Light Guide for ImageXpress Micro System

1-52300-1038

ELMCH, Shutter/Light Baffle, ITD for Standard ImageXpress Micro
System

1-3335-0005 12 V Halogen Lamp for Nikon Transmitted Light (TL) Tower

2300-2460 ImageXpress Micro Fluidics Tip Adapter, 96-well

2300-2280 ImageXpress Micro Fluidics Tip Adapter, 384-well

E1004 Breathe Seal for Cell & Tissue Culture, non-sterile, pack of 100

E1005 Breathe Seal for Cell & Tissue Culture, sterile, packed in tamper proof
bags of 25; pack of 50

9000-0761 Cellular Screening System 96 tips (50 racks/case)

9000-0763 Cellular Screening System 384 tips (50 racks/case)

5004555 Immersion oil, 8cc, MXA20233

1-2600-0865 Replacement live cell plate sealing ring

5000284 Robot-friendly Three Slide Holder for Imaging
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Appendix E: File Privileges for the MetaXpress
Software

This appendix describes which directories must be accessible to MetaXpress Software
administrators and users.

% Note: The following information assumes that the MetaXpress Software has been
installed to the default path of C:\MX6.

% Note: There are no restrictions as to where the software is installed. Nothing
prevents installing the software to the path of C:\Program Files\MX6.

% Note: When your system has multiple configurations and multiple groups not named
MetaXpress, substitute the appropriate group name for the default group name
MetaXpress as needed in the following list of folder paths.

Software Administrator

Read/write access is required for everything under the C:\MX®6 tree. The Software
Administrator also needs to create and periodically modify shading correction images in the
C:\Shading Images folder. Because this is a possible security violation, this operation can be
accomplished by the System Administrator so that the Software Administrator is not given
write access to the root directory.

Standard Users
Read Only access needed:
e C:\MX6
e C:\MX6\app\mmproc
e C:\MX6\app\mmproc\Dropins
e C:\MX6\Help - all subdirectories -
o C:\MX6\Groups\
If the system is set up for multiple users:
o C:\MX6\Groups\MetaXpress
o C:\MX6\Groups\MetaXpress\Users
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If the system is an acquisition computer:
e C:\MX6\Hardware\
e C:\MX6\Hardware\ - all subdirectories -
o C:\MX6\Plates\
o C:\MX6\Vinput\ - all subdirectories -

Read/Write and Modify Access needed:
e C:\Analysis
e C:\Assay
e C:\Backup

A CAUTION! Do not delete or rename the Backup folder from your system
computer. At the start of every plate acquisition, the MetaXpress Software
archives the current configuration and instrument settings to a date-stamped .zip
file in the C:\Backup\ folder. If your software configuration or instrument settings
get corrupted, you can restore the settings using the backup archives. Contact
Molecular Devices Technical Support for assistance.

e C:\Shading Images
If the system is set up for a single user:

e C:\MX6\Groups\MetaXpress

% Note: Or appropriate group name, not necessarily called MetaXpress.

If the system is set up for multiple users:

e C:\MX6\Groups\MetaXpress\Users\Individual user
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Appendix F: Robotic Plate Handling

If your ImageXpress System has a robotic plate handler integrated with the base imaging
system, there are additional hardware and user procedures to become familiar with. The
robotic plate handler is integrated with the ImageXpress System so that plates can be
scanned for barcodes, loaded onto the imaging system where images are acquired, and then
returned to a home location.

If you want a robotic plate handler upgrade for your system, contact Molecular Devices sales
or support.
A robotic plate handler is easily integrated with the ImageXpress System. The following is the
Robot step-by-step protocol:

1. Fetch a microplate from a hotel shelf.

2. Scan the microplate barcode.

% Note: Molecular Devices recommends using barcodes, though they are optional.

Load the microplate onto the ImageXpress System.
Acquire images.

Unload the microplate from the ImageXpress System.

o v AW

Return the microplate to the original hotel shelf.

Verifying External Control Settings

If you have a robot attached to the ImageXpress Micro System, you need to confirm that the
External Control settings in the Meta Imaging Series Administrator Software are enabled and
that the correct COM port is selected.

% Note: The External Control module must be purchased and activated on the
MetaXpress Software key. If it is not activated, try updating the MetaXpress Software.
If it is still not activated, contact your Molecular Devices representative.

To confirm that the External Control settings in the Meta Imaging Series Administrator
Software are enabled:

1. Click Start > All Programs > MetaXpress > Meta Imaging Series Administrator.
2. Click Configure Hardware.

3. Inthe Configure Hardware dialog, click Install System Devices.
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10.

11.

12.

13.
14.
15.
16.

In the Install Systems Devices dialog, ensure that External Control is listed in the
Installed Devices list.

If it is not listed, select it from the Available Hardware list and click Install>>.
From the Installed Devices list, select External Control and click Settings.

In the External Control Settings dialog, click the Connections Settings tab.
Verify that the correct COM port is selected.

Verify that the option Operate device in emulation mode is deselected.
Verify that Control is listed in the Included components list.

If it is not listed, select it from the Available Hardware list and click Install>>.

Click OK to return to the Install System Devices dialog, then click Apply and OK to return
to the Configure Hardware dialog.

Select an appropriate hardware configuration from the Hardware Settings list and click
Configure Devices.

In the User Settings dialog, ensure that External Control is listed in the Claimed Devices
list.

If it is not listed, select it from the Available Hardware list and click Install>>.

Click Apply and OK to return to the Configure Hardware dialog

Repeat steps 11-13 for each hardware configuration that needs the External Control.
Click OK and OK to exit the Meta Imaging Series Administrator Software.

Start the MetaXpress Software, and select the Screening menu to verify that the
External Control option is available.
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Appendix G: Electromagnetic Compatibility
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Regulatory for Canada (ICES/NMB-001:2006)
This ISM device complies with Canadian ICES-001.

Cet appareil ISM est confomre a la norme NMB-001 du Canada.

ISM Equipment Classification (Group 1, Class A)

This equipment is designated as scientific equipment for laboratory use that intentionally
generate and/or use conductively coupled radio-frequency energy for internal functioning,
and are suitable for use in all establishments, other than domestic and those directly
connected to a low voltage power supply network which supply buildings used for domestic
purposes.

Information to the User (FCC Notice)

This equipment has been tested and found to comply with the limits for non-consumer ISM
equipment, pursuant to part 18 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a non-residential installation. This
equipment generates, uses, and can radiate radio frequency energy and if not installed and
used in accordance with the instructions, might cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures:

e Reorient or relocate the receiving antenna.
® Increase the separation between the equipment and receiver.

e Connectthe equipment into an outlet on a circuit different from that to which the
receiver is connected.

e Consult the dealer or an experienced radio/TV technician for help.
In order to maintain compliance with FCC regulations, shielded cables must be used with this
equipment. Operation with non-approved equipment or unshielded cables is likely to result
in interference to radio and TV reception. The user is cautioned that changes and
modifications made to the equipment without the approval of the manufacturer could void
the user's authority to operate this equipment.
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Index

power off 32
shut down 32

A

Al center
test 50
Abbé illumination system 19
accessing
filter cubes 264
accessory kit 34
Acquire Time Series acquisition option
defined 120
Acquire Z Series acquisition option
defined 120
acquired image
legacy shading correction for 118
acquisition
assay design 59
illumination settings 67
instrument maintenance 68
maghnification 64
plate
batch consistency 62
bottom thickness 62

fluorescence 61
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format 61
material 61
reproducibility of the Z pattern 62
robot compatibility 62
selection 60
skirt 62
plate settings 64
preparing 59
sample preparation 63
cell density 63
final buffer or media conditions 63
fixation and staining conditions 63
Plate handling and storage 64
setting up 69
shading correction 66
site selection 66
widefield vs confocal imaging 65
Z series 67
acquisition protocol 78
configuring multi-well acquisitions 97

configuring post-acquisition analysis options
for 133

configuring the acquisition wavelengths
for 106

configuring the autofocus options for 101
configuring the journals for 129

configuring the MetaXpress desktop
appearance settings 137

configuring the wells for which data is to be
acquired in 144

loading 144
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running 150
saving 142

specifying the camera binning and gain
for 76-77

specifying the series acquisition options
for 120

viewing a summary of all current settings
for 141

acquisition settings
verifying for an acquisition protocol 147
warning icons 75

acquisition wavelengths
configuring for an acquisition protocol 106
adaptive acquisition 89
settings 94
add
objectives 279
adding
filter cubes 267
administrator 22
analysis 31
assay design
cell-based 60
fluorochromes 59
plates or slides 60

autofocus 20, 48, 55, 289
settings 103

autofocus options

configuring for an acquisition protocol 100

AxoTrace Software log 312

B

binning 104
camera 65

biological safety 15

C

calibrate distances 46, 300-301
camera 20
configuration options 104
exposure time 67
magnification 64, 76
settings 42
types 20
camera binning
specifying for an acquisition protocol 77
camera gain
specifying for an acquisition protocol 77
carbon dioxide
after set up 188
setup 186
tank 186
tubing cleaning 199
chemical safety 15
circuit protection 13
cleaning
carbon dioxide tubing 199
instrument 256

objectives 276
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plate sealing ring 224
safety 16
waste disposal box 224
water reservoir 200
cold mirror 19
COM port 333
configure
acquisition protocol 137
adaptive acquisition 89
devices 34
fluidics 99
hardware 35
illumination 45, 274
maghnification 44, 284, 300-301
multi-well acquisition 97
parfocality 284
plate acquisition options 69
sites to visit 83
tab 74,76
configure tab
objective and cameratab 76
correction collar
adjustment 278
correction collars 65
critical illumination 19

customer support 309

D

data

acquire 31
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data analysis 31

database

saving an acquisition protocol to 142

default data paths 172

dichroic

transmission spectrum 25

dichroic mirror 24

dimensions

instrument 317

display

E

setting options 138
tab 137

edit

illumination settings 274

electromagnetic compatibility 335

electronics 21

ELWD

correction collar adjustment 278

EMC 335

emission 20

environmental control 175

before running experiment 190
carbon dioxide tank setup 186
cleaning 198

hardware provided 176
sample plate loading 188
setting up 181

Index
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software 191
temperature setup 181
timelapse experiments 192
water reservoir setup 182
evaluated seals 223
excitation 18,24
exposure time 67
external control settings 333

external power supply 13

F

file
saving an acquisition protocol to 142
file privileges 331
filter cube 19, 24
accessing 264
adding 267
removing 269
replacing 270
settings 36,272
filters 264
calibration compatability 327
specifications 327
fixation 63
fixed nuber of sites in each well
configure 86
fluidics 202
cleaning components 224

configure experiments 217

340

customer to provide 206
evaluated seals 223
evaporation prevention 222
hardware 203
heat-applied seals 223
manual control 216
plates 206
pressure-applied seals 223
setup 206
software configuration 207
tips 206
use 99

fluorescence imaging 24

fluorochromes
selection 59

focusing
image-based 104
laser-based 103

fuse 13,261

H

hardware configuration 35

illumination

optics 19

settings 45,274
Image-based focusing

defined 101
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Index

input power 316 laser autofocus
install test 48
system 33 Laser Autofocus Wizard 49, 56, 66, 78, 80, 82,

. 103,111, 278
instrument

dimensions 317 laser specifications 10

maintenance 31 LED
specifications 315 transmitted light 252
weight 316 LED transmitted light 249
intensity above local background gray limitations 249
levels 96 plate acquisition journals 252
interlocks run experiment 252
hardware 9 legacy shading correction 56

light source 18, 27,32

J liquid light 11, 18, 258, 260
journals liquid light guide 12, 260
acquisition steps 130 liquid light guide, XL 12, 260
configuring for an acquisition protocol 129 log
LED transmitted light 252 Axotrace Software 312
login 28
K login dialog 29
koehler illumination 231
M
L magnification 64, 76
lamp magnification settings 44, 300-301
liquid light 11, 18, 258, 260 maintenance 31
replacement 259 cleaning 256
Xenon 11,18, 258-259 menu map 21
Laser-based autofocusing MetaXpress
defined 100 desktop appearance settings 137
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features 21 optional expansion solutions 175

file privileges 331 environmental control 175

settings 43 fluidics 202

start 28 transmitted light 224
microplate optional hardware 329

reference point 50, 289 over-current protection 13

types 53
moving parts 14 P
multi-user mode 28, 165
panels
multi-well plate acquisition 163
service 10

multi-well plate 97
parfocality 284

parts
N
ordering 329

Nikon phase ring alignment 234, 240
objectives 19,319 plate

eject 72
(o) load 72

map 72
objective and camera P

multi-well 97
tab 76

navigation 71
objectives 26,319

reference point 50, 289
add 279

tab 78
cleaning 276

types 53
correct placement 275
. . plate acquisition
correction collar adjustment 278
- . configuration options 69
oil-immersion 277

Plate Acquisition and Control dialog 143

replace 281
settings 34, 282,297 Plate Acquisition dialog 152
Zstage 19,34 Plate Acquisition Setup dialog

optical path 23 accessing 70

Configure tab, Acquisition tab 99

342 5015321 E



Index

Configure tab, Display tab 137
Configure tab, Objective tab 76 R

Configure tab, Plate tab 78
removing

filter cubes 269

Configure tab, Sites to Visit tab 83

layout of 71

Summary panel 141 replace

L objectives 281
Plate Acquisition toolbar 161

olate dimensions 78 replacement parts 329

replacing

filter cubes 270

considerations for 80

plate reference point

test 50 report

. . system information 314
plate sealing ring

. requirements
cleaning 224 q

. . . experiment 59
post-acquisition analysis options

configuring for an acquisition protocol 133 research-mode imaging 277

robotic plate handling 62, 333

power
off 31-32 external control settings 333
on 27 run
supply 316 tab 74

power on 28

power supply 13 S

protective housing 9 safety

protocol 72 before operation 9
load 72 biological 15
save 74 chemical 15
verifying the acquisition settings for 147 cleaning 16

information 7
interlocks 9
labels 8

laser specifications 10
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moving parts 14
notices 7
symbols 8
sample stage 20, 34
save protocol 142
to database 142
to file 142

series acquisition options

configuring for an acquisition protocol 120

service panels 10
settings
verify and back up 43

shading correction

correcting for an acquired image 118

legacy 56,118, 304
plates 34
setting options 117
shutdown 31-32
shutter 19
simplified menu structure 21
single-user mode 28
single site in each well
configure 83
site map 73
sites to visit 83
adaptive acquisition 89
fixed number 86
multi-well 97
single site 83
tab 83

software
administrator 331
customize 165
default data paths 172
desktop icons 168
groups 165
offline 166
start 28
taskbars 169
toolbars 168
users 165
specifications
instrument 315
laser 10
stage
objectives 19, 34
sample 20, 34
X-Y stage 20, 34
Zstage 19,34
staining 63
Start Live
defined 149
startup 27
status indicators
turn off 309
status lights
turn off 309
summary
experiment 74

panel 74
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Index

Summary panel toolbars 168
defined 141 transmitted light 224

system hardware 225
administrator 22 koehler illumination set up 231
components 18, 33 LED 249, 252
information report 314 LED limitations 249
installation 33 light bulb replacement 246
power on 27 phase ring alignment 234
settings 34 run experiment 245

systems power 27, 32,316 software configuration 228, 250

tube lens 20
T turnon 27

taskbars 169

_ W
technical support 309
time point options waste disposal box
time series acquisition 136 cleaning 224
Time series acquisition with Z series water reservoir 182
acquisition for at least one acquisition cleaning 200
wavelength 136
wavelength
Z series acquisition for at least one
setting 108

acquisition wavelength 136
setting options 110

time series
configuring 122 tab 106
i tools 73
timelapse
i weight
setting 122

setting options 123 instrument 316

. wells
timelapse data

configuring the ones for which data is to be

acquired when running an acquisition
timelapse experiments protocol 144

reviewing 195

enviromental control 192
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X

X-Y stage 20, 34
Xenon lamp 11, 18, 258-259, 261
x|
power off 31
shut down 31
XL
liquid light guide 12, 260
xls
power off 31
shutdown 31

4

Z series 67
configuring 125
setting options 126

Zstage 19,34
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Contact Us

Phone:  +1-800-635-5577
Web: moleculardevices.com
Email: info@moldev.com

Visit our website for a current listing of worldwide distributors.

The trademarks used herein are the property of Molecular Devices, LLC or their respective owners.
Specifications subject to change without notice. Patents: www.moleculardevices.com/productpatents
FOR RESEARCH USE ONLY. NOT FOR USE IN DIAGNOSTIC PROCEDURES

©2017 Molecular Devices, LLC.
All rights reserved.
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