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1. Introduction

Pressures to develop new pharmaceuticals and to get them faster on to the
market affect the whole chain of development back to the analysis of potential
test compounds compounds. Considering the hundreds of thousands, even
millions of test compounds that are generated during the initial research phase,
an ultra-high throughput system is essential for the fast identification of potential
leads.

LEADseeker™ multimodality imaging system comprises a cooled charge-coupled
device (CCD) camera, excitation light sources, an emission filter unit, an excitation
filter wheel, a microplate handling system, control and analysis software, and a set
of specially adapted reagents. This system is capable of imaging all wells of a high
density microwell plate simultaneously and thus significantly reduce measurement
times. In addition, the reagents used in the assays have emission characteristics
that reduce the effect of colour quenching on signal output. With a microplate
automation system, LEADseeker has the ability to read more than 500 000 wells
(i.e. 500 000 potential test compounds) in a single day.

The trend for using ultra-high throughput screening assays has increased the
pressure on conventional plate counting technology and reagents. As plates

have increased in well density, measurement times have increased. Fluorescent
reagents have been designed to complement the existing Scintillation Proximity
Assays and fluorescence technology. These consist of reagents and labelling
systems based around proprietary CyDye™ fluors, Europium Chelates for biological
applications. Furthermore, applications have been developed to verify the system
in all five modalities to include Fluorescence Polarisation (FP) and Time Resolved
Fluorescence Resonance (TRF).

1.1. Features of LEADseeker

e Reagent portfolio for many different application areas using Scintillation
Proximity Assays (SPA), Steady State Fluorescence, Fluorescence Polarisation
(FP), Fluorescence Resonance Energy Transfer (FRET), Time Resolved
Fluorescence (TRF), Time Resolved Fluorescence Resonance Energy Transfer (TR-
FRET) or Luminescence technology

e Multiple microplate formats (including 96, 384 or 1536 well) can often be used
without any increase in detection time - assay miniaturization at ultra-high
throughput potentially reduces reagent costs 10-20 fold

e Ultra-high throughput
¢ Integratable for Fully automated plate handling

e Proprietary telecentric lens ensures consistent data by eliminating parallax
errors

e Windows 2000™ operational interface

e Results can be analyzed using existing proprietary software

1.2. Application areas demonstrated

e Enzyme activity
e Protein-DNA interaction

e Receptor binding
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1.3. Introduction to the Basic Principles of the
Modalities

1.3.1. Radiometric Modality

When a radioactive atom decays it releases sub-atomic particles such as
electrons, and various forms of energy such as y-rays. The distance these particles
will travel through water is limited and is dependent upon the energy of the
particle, normally expressed in meV. Scintillation proximity assay (SPA) relies upon
this property.

For example, when a tritium atom decays it releases a p-particle. If the [3H] atom
is within 1.5 ym of a suitable scintillant molecule, the energy of the B-particle

will be sufficient to reach the scintillant and excite it to emit light. If the distance
between the scintillant and the [3H] atom is greater than 1.5 pm then the
B-particles will not have sufficient energy to travel the required distance. In

an agueous solution collisions with water molecules dissipate the B-particle
energy and it therefore cannot stimulate the scintillant. Normally the addition of
scintillation cocktail to samples containing radioactivity ensures that the majority
of [3H) emissions are captured and converted to light. In SPA the scintillant is
incorporated into small fluomicrospheres. These microspheres or “beads” are
constructed in such a way to bind specific molecules. If a radioactive molecule is
bound to the bead it is brought in close enough proximity that it can stimulate the
scintillant to emit light as depicted in Figure 1. The unbound radioactivity is too
distant from the scintillant and the energy released is dissipated before reaching
the bead and therefore these disintegrations are not detected.

Radioligand is bound in Unbound radioligand does
close proximity stimulating not stimulate the bead to
the bead to emit light emit light

4

As standard photomultiplier tubes (PMTs) are most sensitive to light in the blue
region of the emission spectrum, SPA beads were developed to emit light in this
region, at 400 to 450 nm. However, CCD chips are more sensitive to light in the red
region of the spectrum, rather than the blue and GE Healthcare, using proprietary
technology, has developed new bead types which are optimised for use with the
LEADseeker (figure 2).
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Fig 1. Schematic of Scintillation
Proximity Assays

Fig 2. Normalised Emission spectra for
the SPA imaging beads and LEADseeker
beads



There are two core bead types, one based on polystyrene (PS), the other on yttrium
oxide (YOX). Both have an emission spectrum with a peak at 615 nm and exhibit a
higher light output than SPA beads. Each may be derivatized by covalently linking
molecules to the bead. The bead types that are currently available are listed in Table 1.

Streptavidin HIS-TAG

Polystyrene RPNQO0261 Polystyrene RPNQ0266

Yttrium oxide RPNQ0271 Yttrium oxide RPNQO276

WGA Protein A

Polystyrene RPNQ0260 Polystyrene RPNQ0264
(made to order only)

Yttrium oxide RPNQ0270 Yttrium oxide RPNQO274

Polyethyleneimine Membrane Binding

Polystyrene RPNQ0098 Yttrium oxide RPNQ0280

1.3.2. Luminescence Modality

The Luminescence modality is designed to quantify chemiluminescence-based
assays. Chemiluminescence is the emission of light from a system due to chemical
reaction. When this reaction involves an organism, for example the emission of light
from fireflies, the phenomenon is known as bioluminescence. The light output from
these reactions is proportional to the concentration of luminescent material present
within the system and so can be used to measure the amount of this material.
Chemiluminescence assays are commonly used in biotechnology and clinical
research, the most widely used applications being the determination of intracellular
ATP and the measurement of gene expression using reporter gene assays.

Luciferase + Luciferin + ATP <«-9%» | uciferase o Luciferyl-AMP  + PPi

Luciferase e Luciferyl-AMP  + O, —> Luciferase + Oxyluciferin + AMP + CO, + hv

The light output from the system is related to the concentrations of ATP and
luciferase, and so can be used in an assay to quantify either substance. For
example, in a typical reporter gene assay, a gene coding for luciferase is
introduced into DNA and linked to a gene corresponding to a specific molecular
event. The event is therefore measurable by quantification of the luciferase
reporter. Other commonly used reporters include B-galactosidase, alkaline
phosphatase and horseradish peroxidase.

Chemiluminescence-based assays can be very sensitive, up to 100 000 times more
sensitive than absorption spectroscopy, and about 1000 times more sensitive than
fluorometry. Because they are based on chemical reactions, the signal generated
can be time dependent. It is therefore advantageous to measure all the samples of
an assay at the same time. LEADseeker is ideally suited to this application, because
of its format-free, simultaneous measurement of all the wells in an assay plate.

1.3.3. Fluorescence Polarisation Modality

Polarised
emission
filters

* % Depolarised
= emission

Polarised

excitation| & ‘“""HE!I]“[»
Polarisation light . LOL) mil?
filter Fast tumbling SIGNAL

Slow
tumbling

* Polarised
% % emission
@
SIGNAL
The movement and rotation of molecules in solution is the basis of the

Fluorescence Polarisation (FP) principle. The rate of tumbling or rotation of @
molecule is inversely proportional to its size. Change in molecular volume and/or
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Table 1. Available Bead Types

Fig. 1 Principles of Fluorescence
Polarisation (FP)



cross-section of a ligand or analyte can be detected by FP and thus can be used to
detect its binding to a larger molecule such as an antibody or receptor.

FP is a homogeneous technology requiring a polarised light source. This is
achieved by passing white light through a polarising filter and a wavelength

filter to give polarised excitation light of a specific wavelength. Free or unbound
small labeled ligands will tumble in solution very quickly (in time shorter than

the fluorescence lifetime of the fluor label), resulting in depolarization of the
fluorescence (emitted light is in all different planes). Thus when the signal is
viewed through polarizers that are either parallel with or perpendicular to the
excitation polarizer, there is little difference between the two intensities seen and a
low polarization value is recorded.

Bound ligand tumbles at the rate of the larger receptor which is slow, compared to
the lifetime of the fluor label. The resulting emission therefore remains polarized.
When the signal is viewed through polarizers that are either parallel with or
perpendicular to the excitation polarizer, a higher intensity is seen through the
parallel polarizer compared to that of the perpendicular polarizer. The polarization
value recorded is therefore high.

Polarisation (mP) = 1000 x (I, - G* I}
“” +G* |l)

l; = Intensity of fluorescence parallel configuration
I, =Intensity of fluorescence perpendicular configuration
G ="G-factor” (optical normalisation)

Theoretical Assay Range: 0 - 500 mP

The result of measuring FP using both a parallel and perpendicular polariser is
that there will be two intensity measurements (I, and | ,). The difference between
these two intensities (I, - 1,) is essentially the raw assay polarisation information.
However, because intensities are determined in relative units, for the data to be
meaningful, there needs to be some sort of normalization. As originally defined

by Perrin, the degree of polarization (P) is given by (see F. Perrin, J. Phys. Radium.
7,390-401 (1926); J.C. Owicki, J. Biomol. Scr. 5, 297-306 (2000); J. Lakowicz,
“Principles of Fluorescence Spectroscopy,” 2nd ed., Kluwer Academic/Plenum, New
York, 1999, pp. 291-366)

(- 1,)

(hy+ 1)

The relation is valid only for systems that are calibrated for polarization bias,
as provided by the LEADseeker. It is customary to define milli-Pee mP = 1000 P.
In solution, the theoretically allowable range of mP is 0 - 500. A second way of
normalizing the intensity difference (I, - 1,) is by the relation

(=1,

B (/" + ZIJ_)

where ris the anisotropy. P and r are related to each other and knowledge of one
fixes the other through the relations
(2P) (3r)

[= —— =

(3-P) (2+71)

LEADseeker software outputs values of mP as measure of polarization familiar to
the screening community. Users may wish to transform to r values because the
algebraic expressions relating r to molecular volume or anisotropy of mixtures are
simpler in form (J.C. Owicki, ibid).

A useful measure of a properly calibrated FP measuring system is that of the total
intensity (lyotq)), given by
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ltotal =+ 211)

liotq) CON be used to flag interferences that generate erroneous FP measures and
false-positive hits (J.C. Owicki, ibid; S. Turconi et al., J. Bimol. Screen., 6, 275-290
(2001)). Interference arises from abnormal occurrences such as trapping of air
bubbles, precipitation, and/or spurious compound fluorescence. The concept of
total intensity is useful because FP physics requires that a given assay should
generate the same value of I, across a well-plate, irrespective of mP values

in each well. That is of course, in the absence of interferences. As a result, one
can devise a simple flagging rule based on, for example, mean + 3SD, where

the mean and SD refer to intra-plate values of Itotal defined earlier. It should be
mentioned that the /;, values the system outputs are 1/3 that given by the above
expression. This is done to increase the dynamic range of /;,; images (the CCD
takes a max of 64 000 10D's). Intensities are in relative units and the 1/3 scaling
has no effect on the usefulness of /.4 as tool for flagging of interferences.

FP measurements with LEADseeker multimodality imaging system start with
calibration of the system. For any given assay and dye type, the calibration should
remain valid for repeated screening runs, if the system'’s optical components
remain unchanged. Calibration requires two uniformly dispensed well-plates:

a buffer background (reference background plate), and a solution of the dye in
the same buffer (reference plate). Now the system is ready to image assay test
plates containing the same dye. The saved background image is automatically
subtracted, calibration correction applied, and the system outputs |, I, ltotal and
mP values of each well.

For the most accurate type of work, one should consider that an assay contains
biomolecules which autofluoresce and scatter light differently from a simple buffer
solution. An assay blank should closely mimic all components of the assay minus
the fluorescent label. As part of its FP calibration protocol, LEADseeker allows for
one time imaging of a 2nd background plate (the assay background), which is also
saved in the system, and used to correct the subsequent assay test plate images.
In practice, such correction has little influence on the sensitivity window of the
assay (Z') and may be ignored when the signal from the assay background is less
than 10% of the assay itself (see P. Banks P and M. Harvey, J. Biomol. Screen. 7,
111-117 (2002); J.-H. Zhang et al.,, J. Biomol. Screen. 4, 67-73 (1999)).

1.3.4. Time Resolved Fluorescence Modality

Delay

Ti
me N

Cycle

Gate
Time

Fluorescence

0 400 1000uS

The fluorescence lifetime of most conventional organic fluorophores is generally in
the range of 1 to 100 ns. Lanthanide chelates exhibit a relatively efficient long-lived
fluorescence lifetime of between 200 pS and 1.5 mS. The advantage of such long-
lived emissions is the ability to use time-resolved techniques for measurement

(see figure). Exciting a mixture of fluorescent compounds with a short pulse of

light from a flash lamp will cause the excited molecules to emit either short or
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long-lived fluorescence. The decay of both types of fluorescence is exponential,
although short-lived fluorescence will decay to zero in <100 pS.

If measurement of the emission is started after an initial delay of 100-400 pS after
excitation, all short-lived background fluorescence and light scattering will have
dissipated and will be eliminated. Counting of the fluorescence signal from the
lanthanide is then taken over a fixed time interval before the sample is re-excited
and a new measurement cycle begins. Long-lived lanthanide fluorescence signals
can be measured with very high sensitivity.

1.3.5. Fluorescent Resonance Energy Transfer (FRET) Modality

Excitation

wavelength Sensitised

Emission

Energy Transfer

|
Biomolecular Interaction

FRET relies on energy transfer between two dyes in close proximity, a donor and
an acceptor. Upon energy transfer, the lifetime and quantum yield of the donor
are reduced, while the fluorescence emission of the acceptor is increased, or
sensitised. FRET can also be detected by the degree of quenching of donor
fluorescence (fig 1) using a “quencher” dye such as Cy™5Q, which itself is not
fluorescent.

The following dye pairs are suitable for FRET because they have donor emission
spectra overlapping with acceptor excitation spectra: -

Cy3/Cy5
Cy5/Cy7
Cy3/Cy5Q
Cy5/Cy7Q
Cy3B/Cy50Q
Cy3B/Cy7Q
Eu (TMT)/Cy5

The CyDye fluors are available in three chemistries - mono NHS ester, mono
maleimide and mono hydrazide for labelling via amine, thiol and aldehyde groups
respectively, making it possible to examine a wide range of molecular reactions
including helicase assays, protease assays and protein/DNA binding. The Eu (TMT)
is available as the isothiocyanate functionality.

Eu (TMT) = Terpyridine-bis(Methyl-enamine)Tetra-acetic acid europium chelate

1.3.6. CyDye™ Fluors and Eu (TMT) Labels (for all Fluorescence
modalities)

Many fluorescent molecules are susceptible to environmental factors, such

as photobleaching, changes in pH or temperature, or the presence of organic
solvent. The negative effects of such factors are minimised when setting up
assays using the CyDye family of fluorophores. When compared with fluorescein

18-1140-71UM Chapter 1 Rev B, 2006 9
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for example, these dyes offer superior photostability thus allowing more time for
image detection. The CyDye are stable between pH 3-10 and therefore all CyDye
fluorophores can be used at biologically relevant pH values. Unlike fluorescein,
the CyDye family of fluorophores are tolerant to most commonly used organic
solvents, enabling the transfer of sample from storage to assay without loss of
performance.

HO,S

3 SO,H
O PN O HO,S SO;H
N N
) N NENINA N

Cy3 )

Cy5

<+«—— Labelling moiety

Sensitiser

N Eu” N
%/ \% %/ \% t | Chelate
Na+ J

Lanthanide ions alone have a low extinction coefficient and solvent, especially
water, quenches their luminescence. Thus, many organic ligands have been
synthesised, which can “chelate” lanthanide ions, sensitising them to generate
the required luminescence, by diminishing the number of solvent molecules co-
ordinated to the ion.

v~
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Fig 1. Cyanine Dye Structures

Fig 2. Cyanine Quencher Dye Structures

Fig 3. Eu (TMT) ITC



For further information see:-
http://www.gehealthcare.com/lifesciences
(Drug Screening & Development) LEADseeker
or contact our technical support helpdesk

Europe on +44(0)29 2052 6025 or
+44(0)777 5705363

Japan on +81 (0) 353319319
USAon +1888 7724487
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2. Safety Aspects

2.1. General definitions

In this manual, there are two levels of safety notices: Warnings and Cautions. In
addition, there are also Notes and Tips.

2.1.1. Warnings

The exclamation mark in a triangle as shown below is an international

/N

symbol warning the user of a condition or possible situation that could cause
injury to the user. When you see this symbol on equipment or in this manual, you
must take notice of the warning description associated with it.

Warnings referring to the use of LEADseeker instrument

WARNING. LEADseeker should only be used by people who have been suitably
trained in the use of the system.

WARNING. For indoor use only.
WARNING. Connect to earthed outlet only.

WARNING. For continued protection against risk of fire, replace only with fuse of
the specified type and current rating. Always disconnect mains power cable before
service.

WARNING. This is a Class A product. In domestic environments this product may
cause radio interference in which case the user may be required to take adequate
measures.

WARNING. Pinch/impact hazards. Never open the door to the plate handler (lower
door to light-tight box on LEADseeker instrument)when it is in operating mode.
Keep hands/clothing clear.

Laser warning
The laser warning below refers to the bar code reader.
WARNING. Laser radiation. Class 2 laser product. Do not stare into the beam.

WARNING. Rotation machinery. - Emission Filter Wheel rotates during operation.
A cover guard is installed. The guard should not be removed whilst the system is
being operated.

2.1.2. Cautions

Cautions are shown in this manual in the following format:

@

CAUTION.

Cautions advise the user of actions that may affect the equipment or the results
obtained. Cautions do not concern user safety.

2.1.3. Notes

Notes are shown in this manual in the following format:
NOTE:

Notes advise the user of points to consider when setting up and running the
system. Notes do not concern user safety.

18-1140-71UM Chapter 2 Rev B, 2006 12
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2.1.4. Tips
TIP! Tips are used to indicate information that is important or useful for trouble-
free or optimal use of the product.

2.2. Specific definitions

All of GE Healthcare's products contain the following warning:

WARNING. For research use only. Not recommended or intended for diagnosis of
disease in humans or animals. Do not use internally or externally in humans or
animals.

For those products that contain radioactive material or are for use with radioactive
material, the following handling instructions are recommended.

2.2.1. Radioactive reagents

All standard procedures should be followed with respect to radioactive handling, in
particular checking for spillage and contamination. Operators will be requested to
carry out an instrument check and any decontamination procedures prior to any
GE Healthcare engineer intervention.

LEADseeker Scintillation Proximity Assays require the use of radioactive material.
Product safety information for all of GE Healthcare products is contained within

a "Safety Warnings and Precautions” section in the pack leaflet or specification
sheet that accompanies each product. Please follow the instructions relating to
the safe handling and use of these and other materials in the product. In addition,
most countries have legislation governing the handling, use, storage, disposal and
transportation of radioactive materials.

The safety information provided is intended to complement local regulations

or codes of practice. Such legislation may require that a person be nominated

to oversee radiological protection. Users of radioactive products must make
themselves aware of and observe the local regulations or codes of practice, which
relate to such matters.

Instructions relating to the handling, use, storage and disposal of radioactive

materials

1. On receipt, vials or ampoules containing radioactive material should be checked
for contamination. All radioactive materials should be stored in specially
designated areas and suitable shielding should be used where appropriate.
Access to these areas should be restricted to authorised personnel only.

2. Radioactive material should be used by responsible persons only in authorised
areas. Care should be taken to prevent ingestion or contact with skin or clothing.
Protective clothing, such as laboratory overalls, safety glasses and gloves should
be worn whenever radioactive materials are handled. Where appropriate, the
operators should wear personal dosimeters to measure radiation doses to the
body and fingers.

3. No smoking, drinking or eating should be allowed in areas where radioactive
materials are used. Avoid actions that could lead to the ingestion of radioactive
materials, such as the pipetting of radioactive solutions by mouth.

4. Vials containing radioactive materials should not be touched by hand; wear thin
surgical gloves as normal practice. Use forceps when handling vials containing
"hard” beta emitters such as phosphorus-32 or ggmma-emitting labelled
compounds. Ampoules likely to contain volatile radioactive compounds should
be opened only in a well-ventilated fume cabinet.

5. Work should be carried out on a surface covered with absorbent material or in
enamel trays of sufficient capacity to contain any spillage. Working areas should
be monitored regularly.

18-1140-71UM Chapter 2 Rev B, 2006 13
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6. Any spills of radioactive material should be cleaned immediately and all
contaminated materials should be decontaminated or disposed of as
radioactive waste via an authorised route. Contaminated surfaces should be
washed with a suitable detergent to remove traces of radioactivity.

7. After use, all unused radioactive materials should be stored in specifically
designated areas. Any radioactive product not required or any materials that
have come into contact with radioactivity should be disposed of as radioactive
waste via an authorised route.

8. Hands should be washed after using radioactive materials. Hands and clothing
should be monitored before leaving the designated area, using appropriate
instruments to ensure that no contamination has occurred. If radioactive
contamination is detected, hands should be washed again and rechecked.
Any contamination persisting on hands and clothing should be reported to the
responsible person so that suitable remedial actions can be taken.

9. Certain national/international organisations and agencies consider it
appropriate to have additional controls during pregnancy. Users should check
local regulations.

2.2.2. Other chemicals in LEADseeker Proximity Imaging
Products

GE Healthcare LEADseeker Proximity Imaging Products contain phosphor particles
that are based either on yttrium oxide or on polystyrene.

Yttrium oxide
Yttrium oxide is classified as harmful when in particulate forms such as dust or
beads. All Yttrium Oxide based products carry the following warnings:

WARNING. Contains Yttrium compounds. Harmful by inhalation, contact with skin
and if swallowed.

These phosphor reagents contain Yttrium compounds. Care should be taken to
prevent ingestion, contact with skin or inhalation of the dried powder. Use in a
well ventilated enclosure. Wear suitable protective clothing such as laboratory
overalls, safety glasses and gloves. In the event of contact with skin or eyes wash
the affected area thoroughly. If swallowed take large amounts of water and seek
medical attention. The total yttrium compounds present in each pack is given in
the appropriate specification sheet.

Polystyrene beads

Polystyrene beads are not known to be harmful but in dried form as a dust or
powder they should be considered as a potential irritant. In this case the warning
statement will be:

“This product contains one or more chemical substances supplied in small
quantities. In the form supplied, these substances are not classified as dangerous
within the meaning of the definitions of the Council of European Communities
Directive 67/548/EEC and subsequent amendments. All chemicals should be
considered as potentially hazardous. We, therefore, recommend that these products
are handled only by those persons who have been trained in laboratory techniques
and that it is used in accordance with the principles of good laboratory practice.
Wear suitable protective clothing such as laboratory overalls, safety glasses and
gloves. Care should be taken to avoid contact with skin or eyes. In case of contact
with skin or eyes wash immediately with water.”

2.2.3. Fluorescent reagents containing CyDye™ Fluors and
Chelating Reagents

WARNING. For research use only. Not recommended or intended for diagnosis of
disease in humans or animals. Do not use internally or externally in humans or

animals.
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CyDye™ components and Eu TMT conjugates should only be handled by those
persons who have been trained in laboratory techniques, and that they are used in
accordance with the principles of good laboratory practice.

As all chemicals should be considered as potentially hazardous, it is advisable
when handling chemical reagents to wear suitable protective clothing, such as
laboratory overalls, safety glasses and gloves. Care should be taken to avoid
contact with skin or eyes. In case of contact with skin or eyes, wash immediately
with water.

CAUTION. The dyes are intensely coloured. Care should be exercised when @
handling the dye vial to avoid staining clothing, skin and other items.
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3. ldentification

3.1. Product type

LEADseeker multimodality imaging system.

3.2. Location of product identification details

LEADseeker system Externally mounted on left hand side of equipment
Camera and camera controller Externally mounted on rear of equipment
Camera cooling system Externally mounted on rear of equipment
Operating computer Externally mounted on rear of equipment

3.3. Safety and advice symbols

The safety symbols used on LEADseeker and in this manual are explained below.

3.3.1. Safety symbols on LEADseeker instrument

The safety symbol is positioned on the side of the box behind the camera housing.
There are pinch warning symbols by the lower door opening clip and inside the
lower door. There is a symbol warning you from opening the back door due to
hazardous voltage.

3.3.2. Safety symbols on camera controller
Please refer to manuals provided and safety warning symbols on the camera
controller.

3.3.3. Safety symbols on cooling system
Please refer to manuals provided and safety warning symbols on the cooling
system.

3.3.4. Safety symbols on operating computer

Please refer to manuals provided and safety warning symbols on the operating
computer.
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4. Declaration of
conformity

For the sake of conformity, LEADseeker consists of nine functional units:
e LEADseeker power and control unit

e QTH and Xenon Light source units

e Relay box

e TRF Controller board

e QTH Shutter Controller

e Camera and camera controller

e Camera cooling system

e Bar code scanner

e Operating computer.

The latter four are each individually covered by Declarations of Conformity (DoC)
supplied by the respective manufacturers of these units.

The LEADseeker power and control unit, filter wheel controller, and light source
and filter controller unit conform to the following directives:

LVD Directive 73/23/EEC
Classified according to EN 61 010-1 + Amendment 2, “Safety requirements for
electrical equipment for measurement, control and laboratory use”.

EMC Directive 89/366/EEC
Classified according to EN 61 326-1, “Electrical equipment for measurement,
control and laboratory use, EMC requirements”.

CE labelling
All modules are CE labelled through conformity with the CE Directive.
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GE Healthcare guarantees that the product delivered has been thoroughly tested
to ensure that it meets its published specifications. The warranty included in the

conditions of delivery is valid only if the product has been installed and used
according to the instructions supplied by GE Healthcare.

GE Healthcare shall in no event be liable for incidental or consequential

damages, including without limitation, lost profits, loss of income, loss of business
opportunities, loss of use or other related exposures, however caused, arising from
the faulty or incorrect use of the product.
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6. General
Specifications

6.1. Intended use and intended users

LEADseeker is intended for the measurement of biological interactions using SPA,
fluorescence or luminescence technology. Any other use is not sanctioned or
warranted by GE Healthcare.

It is recommended that those who use LEADseeker should have received
training in the use of the system by GE Healthcare or by a person who has been
specifically trained by GE Healthcare.

Those who use LEADseeker with SPA technology must have received training in the
use and disposal of radioactive materials.

This manual is an integral part of LEADseeker instrument. The instructions
contained in the manual regarding operating and the test set-up are to be strictly
observed. GE Healthcare and its representatives are not responsible for damage to
persons, animals, property and equipment by non-observance of the safety rules
and precautions in the manual.

GE Healthcare reserves the right to make changes in the information contained
herein without prior notice. For indoor use only.

6.2. Overall dimensions
The dimensions and weights of LEADseeker components are shown in the table
below:

Component Size, cm (W x H x D), mm Weight, kg
Multimodality Unit 602 X 1226 x 724 137
Radiometric Unit 602 x 1226 x 724 109
Service Cabinet 785 x 820 x 605 142

6.3. Electrical power requirements and
consumption

LEADseeker instrument and service cabinet
Voltage: 100-120/ 220-240 V ~

Frequency: 50-60 Hz

Power consumption: 50 VA
Installation/Overvoltage category |l.
Protection Class .

Pollution Degree Il.

Other units
For electrical power requirements and consumption for the other units supplied in
the LEADseeker installation, please refer to the manufacturers’ manuals supplied.

6.4. Emission levels

6.4.1. Noise emission
Emission of noise from LEADseeker is regulated by IEC 61010-1 and
IEC 61010-1 Amendment 2.
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Noise levels are measured according to I1SO 3746 or I1SO 9614-1. The noise level is
55-60 dBA at a distance of one metre from LEADseeker.

Other units
For noise emission values for the other units supplied in the LEADseeker
installation, please refer to the manufacturer manuals supplied.

6.4.2. Emission of radio energy
Emission of radio energy from LEADseeker is regulated by IEC 61326- 1. The
instrument fulfils CISPR 22, Class A levels for use within industrial premises.

Other units
For radio energy emissions from other units supplied in the LEADseeker
installation, please refer to the manufacturer manuals supplied.

6.5. Operating and storage conditions

The room where LEADseeker is used should be clean and as dust-free as possible.
The actual operation and storage conditions are shown below.

Operation conditions Temperature: +15 to +30°C
RH: 20-60% RH, non-condensing

Storage conditions Temperature: -25 to +60°C
RH: 20-60% RH, non-condensing

Other units
For operating and storage conditions for the other units supplied in the
LEADseeker installation, please refer to the manufacturers’ manuals supplied.
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7. Hardware in
a LEADseeker
iInstallation

Fig 7-1. LEADseeker multimodality
Imaging System

The LEADseeker system comprises of two major modules. The imaging unit
contains the CCD camera, lens and filter wheel, light sources, emission filters (in
a light-tight housing) and a door through which the plate carrier device obtains a
plate either manually or from a plate stacker/robot. The service cabinet includes
the camera cooling system, the electronics, the operating computer containing
AssayVision™ software and connections for peripherals i.e. bar code scanner.
Radiometric only models will not contain some of the above components.

Power supply and manual control
WARNING. Connect to earthed outlet only. The power supply should only be &
connected to an earthed mains power outlet.

7.1. Operating computer

The operating computer supplied with LEADseeker is a standard Compag™ PC.
The computer runs under the Windows 2000 operating system and contains
AssayVision software. This software controls the camera, analyses results and
allows interface with a plate automation system. Ideally, the computer should not
be used for applications that are not related to LEADseeker and analysis of data.

7.1.1. Network connection

A standard network card has been installed in the operating computer enabling
connection to a network. Installation of suitable drive routines and connection to
the network should be carried out by your local network administrator.

7.1.2. Printing results

For printing results directly from the operating computer, a printer must be
attached to the computer’s parallel LPT port. If the computer is connected to a
network, printing can be carried out via a network printer. A printer is not supplied
with the installation.
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LEADseeker™ multimodality imaging system

EXCITATION

EMISSION

Xenon Light Source

Camera

Lens
QTH Light Source

| Emission Filter Housing

| Emission Dichrioc Holder |

Epi Mirror Holder

[co . )
| Excitation Filter Housmg|

Flip Mirror Handle

|Plote Access Housingi—>

Fig 7-2. Optical Engine Whole Assembly
Unit Schematic.

7.2. Optical Engine - (Emission Side)

The emission side of the optical engine consists of the camera, a lens, a filter
wheel, an emission dichroic and an epi-mirror. These are all installed in a light-
tight housing. Beneath the epi-mirror is the plate access drawer.

Fig 7-3. Plate Access Drawer
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7.2.1. CCD camera
The camera is a charged coupled device (CCD). The CCD chip is cooled
to -100°C by the cooling system (see Cryotiger™,).

7.2.2. Lens and filter wheel

The telecentric Borealis™ lens has a very wide aperture allowing the transmission
to the CCD of approximately 80 per cent of the illumination that enters the lens. It
has a fixed focus and fixed viewing area optimised for microplates.

The filter wheel can accommodate five emission filters of 2 or 3 inches in
diameter. The user can select the wavelengths of the filters used to suit the
emission characteristics of the reagents used in the assay. The filter wheel is
controlled through the AssayVision software.

The filter wheel is accessed through the blue coloured side door. The filter cover
must be removed for filter changing. The AssayVision software is used to move the
filters to the open position for changing.

& a5

Fig 7-4. Emission Filter wheel
The following emission filters are currently available:

Fluor Bar Code ID's
Cy3/Cy3B 201
Cy5 202
Fluorescein 203
TR-donor 204
TR- Acceptor 205
SPA 206
Luminescence 207
Blank/empty holder 200

7.2.3. Emission Dichroic

The emission dichroic is used in some applications to improve sensitivity and
performance of the dyes being used and is positioned just below the emission
polariser and just above the epi-mirror housing.

|Emission Dichroic holder|

Epi-Mirror

Fig 7-5. Emission dichroic and housing
unit
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The following dichroic mirrors are currently available:

Fluor Bar Code ID's
Cy3/Cy3B-FP 401
Cy5 402
Fluorescein 403
Blank/empty holder 400

7.2.4. Epi-Mirror Housing
The epi mirror holder slides in and out of the epi mirror housing. It is used to
redirect the excitation light.

|Emission Dichroic holder|

Epi-Mirror Holder

Fig 7-6. Epi-Mirror and housing unit
The following Epi-mirrors are currently available:

Fluor Bar Code ID’s
Cy3B FP 301
Cy5 FP 302
Fluorescein FP 303
TRF 304
FLINT (SSF) 310
Blank/empty holder 300

NB. FLINT = FLuorescence INTensity

7.3. Optical Engine - (Excitation Side)

The excitation side of the optical engine consists of the QTH light source, Xenon
light source, flip mirror and the excitation filters. These are housed in the rear of
the instrument. The excitation filter housing and the QTH lamp can be accessed
by removing the side panel.

7.3.1. Filter wheel for excitation filters

There are six filter positions available in the filter wheel and are accessed through
the removable panel. A second door then accesses the filter wheel. For TRF the
excitation filter position is fixed and can not be changed.

Fig 7-7. Excitation Filter wheel

I Removable Excitation filters
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The following excitation filters are currently available:

Fluor Bar Code ID's
Cy3/Cy3B 101
Cy5 102
Fluorescein 103
Blank/empty holder 100

7.3.2. QTH Light source

The excitation light source for fluorescence measurements contains a 150 W
quartz-tungsten halogen filament (QTH) lamp that supplies light to the LEADseeker
instrument via a light guide. Access to the QTH light source is via the removable
side panel. Once the panel is removed the front cover of the light source can be
opened by pulling downwards and the bulb can then be changed. There is an
automatic cut off switch inside the QTH light source door, which cuts the power off.
The voltage to the lamp is stabilised DC. The lamp power output is controlled via
the AssayVision software.

7.3.3. Xenon Light source

The Xenon light source is not accessible.

7.3.4. Flip Mirror handle

The flip mirror handle allows the mirror to redirect the light path, and is located on
the removable side panel as shown in fig. 7-9 below. This changes the excitation
light path as required.

Flip Mirror Handle

7.4. Service Cabinet

The service cabinet houses the camera controller, the camera cooling system, the
operating computer containing Assay Vision software, the electronics and the relay
box.

7.4.1. Camera Controller
The camera controller unit is connected to the camera itself, to the operating
computer and to the mains power supply. The camera controller also provides an
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interface between the camera and Assay Vision software for two-way transfer of
information and commands.

7.4.2. Camera cooling system

The LEADseeker installation includes a self-contained CRYOTIGER™ cooling
system which is used to cool the CCD chip, two gas lines (silver braided tubes)
and a separate, compact compressor unit. The compressor is air-cooled and only
requires an electricity supply.

This unit uses a very small volume of pressurised liquid refrigerant (PT-30) that is
pumped to the cold end. The liquid is then allowed to gasify, hereby producing a
cooling effect, in this case down to -103 +2°C. At this temperature, the thermal
noise generated by the CCD chip is minimised. The gas then returns to the
compressor to be liquified again.

WARNING. The refrigerant used in the cooling system is highly inflammable and an
asphyxiant in small confined spaces. If a leak in the cooling system is suspected,
ensure that the room where LEADseeker is used is immediately ventilated and turn
the system off. Call the LEADseeker support phone line for assistance.

The cold end has no moving parts, thus eliminating maintenance and allowing
long-life operation. The vibration and noise generated by the compressor are
minimal.

7.4.3. Bar code scanner

A Wasp bar code CCD scanner is incorporated between the keyboard and the PC.
The bar code scanner is used to scan optical components for identification. The
information is then transmitted to the AssayVision software.

WARNING. Laser radiation. Class 2 laser product. Do not stare into the beam.

7.4.4. Robotics Interface

This link is accessed via an icon in AssayVision. The software is used to provide an
interface between AssayVision and the customer’s robotics system. The software
is described in “Robotics Interface software” Section 9.

7.5. AssayVision software
AssayVision software can be used in two different modes, standard and advanced
modes.

1. Standard Mode - for assay development and protocol definition. This mode has
limited editing facilities.

2. Advanced Mode - for assay development and protocol definition. This mode
offers more editing facilities.

18-1140-71UM Chapter 7 Rev B, 2006 26

AN

AN

Fig 7-10. Bar code scanner



8. AssayVision Licence
Agreement

GE HEALTHCARE NIAGARA INC.
AND GE HEALTHCARE UK LIMITED
SOFTWARE LICENSE AGREEMENT

Preamble

IMPORTANT! THIS AGREEMENT APPLIES TO SOFTWARE PROPRIETARY TO

GE HEALTHCARE NIAGARA INC WHICH HAS BEEN SUPPLIED TO YOU BY

GE HEALTHCARE UK LIMITED OR ONE OF GE HEALTHCARE UK LIMITED’S
AUTHORIZED DISTRIBUTORS. THIS IS THE LICENSE AGREEMENT THAT YOU

ARE REQUIRED TO ACCEPT BEFORE INSTALLING AND USING GE HEALTHCARE
NIAGARA INC. SOFTWARE. CAREFULLY READ ALL THE TERMS AND CONDITIONS
OF THIS LICENSE AGREEMENT BEFORE PROCEEDING WITH THE DOWNLOADING
AND/OR INSTALLATION OF THIS SOFTWARE PRODUCT. YOU ARE NOT PERMITTED
TO DOWNLOAD AND/OR INSTALL THIS SOFTWARE PRODUCT UNTIL YOU

HAVE AGREED TO BE BOUND BY ALL OF THE TERMS AND CONDITIONS OF THIS
LICENSE AGREEMENT. IF YOU DO NOT AGREE WITH ALL OF THE TERMS AND
CONDITIONS OF THIS LICENSE AGREEMENT AND CHOOSE NOT TO INSTALL THIS
SOFTWARE PRODUCT, TO OBTAIN A REFUND OF THE AMOUNT PAID FOR THIS
LICENSE, PROMPTLY RETURN THIS SOFTWARE PRODUCT IN UNMODIFIED FORM
TOGETHER WITH WRITTEN CERTIFICATION THAT THE ORIGINAL SOFTWARE
PRODUCT AND ANY COPIES MADE HAVE BEEN RETURNED, TO EITHER GE
HEALTHCARE NIAGARA INC., GE HEALTHCARE UK LIMITED OR THE AUTHORIZED
DISTRIBUTOR WHO PROVIDED THE SOFTWARE PRODUCT TO YOU, AS
APPLICABLE, NO LATER THAN 14 DAYS FROM YOUR RECEIPT OF THE SOFTWARE
PRODUCT. BY ACCEPTING THIS LICENSE AGREEMENT YOU ALSO REPRESENT
AND WARRANT THAT YOU ARE DULY AUTHORIZED TO ACCEPT THE TERMS AND
CONDITIONS OF THIS LICENSE AGREEMENT ON BEHALF OF YOUR EMPLOYER.
THIS AGREEMENT IS ENTERED INTO BY GE HEALTHCARE NIAGARA INC. (“IRI"), GE
HEALTHCARE UK LIMITED (TOGETHER WITH ITS AFFILATE COMPANIES CALLED
“GE HEALTHCARE") AND YOU AS END USER OF THE SOFTWARE PRODUCT (“END
USER").

1. The Software Product

The subject of this license is the AssayVision™ software product in which this
license is embedded and any related updates provided to END USER, including
computer software and, where applicable, associated media, printed materials and
online or electronic documentation (“Software Product”).

2. Standard License Grant

If END USER has been provided with a copy of the Software Product for purposes
other than evaluation, END USER is hereby granted, upon the following terms

and conditions including payment of any applicable license fee, a non-exclusive,
non-transferable license, for its internal, end-use purposes only (excluding the
commercialization of information technology products), in the ordinary course

of END USER'S business, to, install and use the Software Product on a single
computer only ([and not on a network or a server) in each case where such single
computer is owned, leased or otherwise substantially controlled by END USER. If
END USER desires to use this Software Product on more than one single computer
a copy of the Software Product must be licensed from GE HEALTHCARE NIAGARA
INC and GE HEALTHCARE for each single computer upon which the Software
Product is used. END USER is permitted to make one copy of this Software Product
into machine readable form for backup purposes only however END USER may not
copy the printed materials that are part of this Software Product. END USER must
mark the backup copy media of the Software Product as “backup”. The backup
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copy of the Software Product is subject to the provisions of this Agreement, and all
titles, trademarks, copyright notices and other legends shall be reproduced in the
backup copy.

3. License Restrictions

THE SOFTWARE PRODUCT WHICH IS THE SUBJECT OF THIS AGREEMENT IS
LICENSED TO END USER, NOT SOLD. END USER MAY NOT USE OR COPY THE
SOFTWARE PRODUCT, IN WHOLE OR IN PART, EXCEPT AS EXPRESSLY PROVIDED
FOR IN THIS LICENSE OR IN APPLICABLE LAW. END USER MAY NOT MODIFY,
TRANSLATE, REVERSE ENGINEER, DECOMPILE, DISASSEMBLE OR CREATE
DERIVATIVE WORKS OF THE SOFTWARE PRODUCT OR OTHERWISE ATTEMPT TO
(A) DEFEAT, AVOID, BY-PASS, REMOVE, DEACTIVATE OR OTHERWISE CIRCUMVENT
ANY SOFTWARE PROTECTION MECHANISMS IN THE SOFTWARE PRODUCT
INCLUDING, WITHOUT LIMITATION, ANY SUCH MECHANISM USED TO RESTRICT
OR CONTROL THE FUNCTIONALITY OF THE SOFTWARE PRODUCT OR (B) DERIVE
THE SOURCE CODE OR THE UNDERLYING IDEAS, ALGORITHMS, STRUCTURE OR
ORGANIZATION FORM OF THE SOFTWARE PRODUCT. END USER WILL AT ALL
TIMES, INCLUDING DURING AND AFTER THE TERM OF THIS LICENSE, KEEP THE
SOFTWARE PRODUCT CONFIDENTIAL.

The Software Product is provided with Restricted Rights. Use, duplication

or disclosure by the U.S. Government is subject to restrictions set forth in
subparagraph (c)(1) of The Rights in Technical Data and Computer Software clause
at DFARS 252.227-7013 or subparagraphs (c)(1) and (2) of Commercial Computer
Software - Restricted Rights at 48 CFR 52.227-19, as applicable. Manufacturer is
GE Healthcare Niagara Inc., 2300 Meadowvale Boulevard, Mississauga, Ontario,
L5N 5P9, Canada.

4. Ownership

The Software Product is protected by copyright and is proprietary and confidential
to GE Healthcare Niagara Inc and, in the case of related documentation, also to GE
HEALTHCARE. All right, title and interest in and to the Software Product (including
associated intellectual property rights) are and will remain vested in GE Healthcare
Niagara Inc or GE Healthcare Niagara Inc’s affiliated companies or licensors.
These rights are protected by national and other laws and international treaties.
END USER acknowledges that no rights, license or interest to any GE Healthcare
Niagara Inc or GE HEALTHCARE trademarks are granted hereunder.

5. Term of License

This license shall be in effect from the time END USER installs the Software
Product, thereby accepting the terms and conditions contained herein, or
otherwise expressly accepts the terms and conditions of this license, and shall
remain in effect until terminated. This license will otherwise terminate upon the
conditions set forth in this Agreement or if END USER fails to comply with any
term or condition of this Agreement including failure to pay any applicable license
fee. END USER agrees upon termination of this Agreement for any reason to
immediately un-install the Software Product and destroy all copies of the Software
Product in its possession and/or under its control.

6. Limited Warranty

GE Healthcare Niagara Inc and GE HEALTHCARE warrant that, for a period of
ninety (90) days from the date of delivery of the Software Product to END USER,
the Software Product will perform in all material respects in accordance with
the accompanying user manual, and the media on which the Software Product
resides will be free from defects in materials and workmanship under normal
use. NEITHER GE Healthcare Niagara Inc NOR GE HEALTHCARE WARRANT
THAT THE FUNCTIONS CONTAINED IN THE SOFTWARE PRODUCT WILL MEET
END USER’'S REQUIREMENTS, OR THAT THE OPERATION OF THE SOFTWARE
PRODUCT WILL BE ERROR FREE OR UNINTERRUPTED. END USER MUST NOTIFY
GE Healthcare Niagara Inc AND GE HEALTHCARE IN WRITING OF ANY LIMITED
WARRANTY CLAIMS WITHIN THE LIMITED WARRANTY PERIOD.
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7. Limitation of Liability

GE Healthcare Niagara Inc’'s AND GE HEALTHCARE'S ENTIRE LIABILITY

AND END USER'S EXCLUSIVE REMEDY UNDER THE LIMITED WARRANTY
PROVISION SHALL BE, AT GE Healthcare Niagara Inc’'s OR GE HEALTHCARE'S
OPTION (AS APPLICABLE), EITHER (A) RETURN OF THE PRICE PAID FOR THE
SOFTWAREPRODUCT, OR (B) REPAIR OR REPLACEMENT OF THE PORTIONS

OF THE SOFTWARE PRODUCT THAT DO NOT COMPLY WITH THE LIMITED
WARRANTY. THE LIMITED WARRANTY IS VOID AND GE Healthcare Niagara Inc's
AND GE HEALTHCARE SHALL HAVE NO LIABILITY AT ALL IF FAILURE OF THE
SOFTWARE PRODUCT TO COMPLY WITH THE LIMITED WARRANTY HAS RESULTED
FROM: (A) FAILURE TO USE THE SOFTWARE PRODUCT IN ACCORDANCE

WITH THE THEN CURRENT USER MANUAL APPLICABLE TO THE SOFTWARE
PRODUCT OR THIS AGREEMENT; (B) ACCIDENT, ABUSE, OR MISAPPLICATION; (C)
PRODUCTS OR EQUIPMENT NOT SPECIFIED BY GE Healthcare Niagara Inc OR GE
HEALTHCARE AS BEING COMPATIBLE WITH THE SOFTWARE PRODUCT; OR (D) IF
END USER HAS NOT NOTIFIED GE Healthcare Niagara Inc OR GE HEALTHCARE
IN WRITING OF THE DEFECT WITHIN THE ABOVE WARRANTY PERIOD. EXCEPT
AND TO THE EXTENT EXPRESSLY PROVIDED ABOVE, THE SOFTWARE PRODUCT
IS PROVIDED “AS IS” WITHOUT ANY WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED. WITHOUT LIMITATION, TO THE FULLEST EXTENT ALLOWABLE BY
LAW, THIS EXCLUSION OF ALL OTHER WARRANTIES OR CONDITIONS EXTENDS
TO IMPLIED WARRANTIES OR CONDITIONS OF MERCHANTABLE QUALITY AND
FITNESS FOR A PARTICULAR PURPOSE AND THOSE ARISING BY STATUTE OR
OTHERWISE IN LAW OR FROM A COURSE OF DEALING OR USAGE OF TRADE. THE
AGGREGATE LIABILITY OF GE Healthcare Niagara Inc AND GE HEALTHCARE, IF
ANY, ARISING OUT OF OR IN ANY WAY RELATED TO THIS AGREEMENT OR THE
SUBJECT MATTER HEREOF, IS LIMITED TO DIRECT MONEY DAMAGES NOT TO
EXCEED THE TOTAL OF PRIOR PAYMENTS MADE BY END USER TO GE Healthcare
Niagara Inc OR GE HEALTHCARE FOR THE SOFTWARE PRODUCT, OR, AT GE
Healthcare Niagara Inc’'s OR GE HEALTHCARE'S DISCRETION, TO REPLACEMENT
OF THE SOFTWARE PRODUCT OR EQUITABLE ADJUSTMENT OF THE PAYMENTS.
IN NO EVENT SHALL GE Healthcare Niagara Inc OR GE HEALTHCARE BE LIABLE
UNDER ANY THEORY OF CONTRACT, TORT, STRICT LIABILITY OR OTHER LEGAL
OR EQUITABLE THEORY FOR ANY INDIRECT, CONSEQUENTIAL OR INCIDENTAL
DAMAGES, EVEN IF GE Healthcare Niagara Inc OR GE HEALTHCARE HAVE BEEN
ADVISED OF THE POSSIBILITY THEREOF INCLUDING, WITHOUT LIMITATION,
LOST PROFITS, LOST BUSINESS REVENUE, OTHER ECONOMIC LOSS OR ANY LOSS
OF RECORDED DATA ARISING OUT OF THE USE OF OR INABILITY TO USE THE
SOFTWARE PRODUCT.

8. General Provisions

The limitations of liability of GE Healthcare Niagara Inc and GE HEALTHCARE
and the ownership rights of GE Healthcare Niagara Inc and GE HEALTHCARE
contained herein and END USER's obligations following termination of this
Agreement shall survive the termination of this Agreement for any reason. END
USER may not sublicense, assign, share, pledge, rent or transfer any of its rights
under this Agreement in relation to the Software Product or any portion thereof
including documentation. No amendments or modifications may be made to this
Agreement except in writing signed by both parties. If one or more provisions of
this Agreement are found to be invalid or unenforceable, this Agreement shall

not be rendered inoperative but the remaining provisions shall continue in full
force and effect. This Agreement constitutes the entire agreement between the
parties with respect to the subject matter of this Agreement and merges all prior
communications except that a “hard-copy” form of licensing agreement relating
to the Software Product previously agreed to in writing by GE Healthcare Niagara
Inc AND GE HEALTHCARE and END USER shall supercede and govern in the event
of any conflicting provisions. This Agreement shall be governed by the laws of the
Province of Ontario, Canada.

END OF SOFTWARE LICENSE AGREEMENT
5 JULY 2002
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9. AssayVision -
Robotics Interface

The LEADseeker multimodality imaging system provides an open architecture, for
integration of commercially available robotic solutions. These include workstations
e.g.: Twister Il, Hamilton Swap and Hudson plate crane and fully automated
screening systems e.g.: ThermoCRS, Robocon and Beckman ORCA.

A detailed list of AssayVision robotic commands are available on request, together
with an integration facilitation service, to oversee all third party integration’s of the
instrument.

For further details of any of the above services please contact the GE Healthcare
support team.
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10. Installation of
LEADseeker system

The LEADseeker system will be installed and set up by a GE Healthcare service
engineer. Therefore, there is no need for a user to carry out any further installation
procedures. If you need to move an existing installation, please contact your local
GE Healthcare service engineer. The system can be supplied with its own table,
although the operating computer needs to be installed inside the service cabinet.
However, if the operating computer is to be used on a network, or a printer directly
connected to the operating computer is to be used, further installation and set-up
procedures will be required as described below.

10.1. Electrical requirements

CAUTION. The mains electricity supply should provide an even and stable voltage
with fluctuations that are within acceptable limits. A fluctuating supply may result
in incorrect functioning of LEADseeker. The LEADseeker system requires a total

of 3 power inputs, excluding any installed printer. The power sockets used should
be earthed (grounded) and capable of supplying >1000 VA. The use of extension
cables is not recommended.

10.2. Environmental requirements

LEADseeker should be located in a dust-free atmosphere with the following
environment requirements:

Temperature Min. 15°C
Max. 30°C
No direct sunlight should impinge on the system

Relative humidity 20-60%, non-condensing

10.3. Space requirements

A complete LEADseeker installation can be set up in a number of ways since most
of the modules are separate. Bear in mind that the LEADseeker instrument itself
is 1133 mm high and that it will need to be positioned on a table or trolley. Ensure
that access is possible to the rear of the instrument, ideally by being able to walk
around the installation.

10.4. Transferring results

If results are to be analysed in another computer than the operating computer,
results must be transferred, either by having the operating computer connected to
a network, or by using a disk transfer device.

10.4.1. Connecting to a network

A standard network card has been installed in the operating computer to enable
connection to a network. Your network administrator should carry out installation
of suitable drive routines and connection to the network. The network connection
is configured in Windows 2000 in the operating computer in the normal way.

10.4.2. Installing a disk transfer device
The operating computer is supplied with a CORW.
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10.5. Handling and installing filters

CAUTION. Handle the filter holders only, do not touch the filters themselves.
Keep the surface of the filter clean by blowing dust away, ideally using a clean
compressed air supply. Place the filter into the aperture. There is storage facility
inside the right hand blue access door for all filters.

10.5.1. Installing emission filters
Emission filters are installed in the filter wheel located in the upper light-tight box.

WARNING. Pinch/impact hazards. Rotating filter wheel can trap hands/clothes.
Keep hands/clothing clear.

Filter Supplied
SPA

Cy3/Cy3B

Cy5
Fluorescein
Luminescence
TR-Eu

TR-Cy5

NB. The TR-Eu and TR-Cys5 filters will only fit into positions 4 or 5.
To install emission filters:
1. Open the right hand blue door. Remove the filter wheel guard.

2. Use the AssayVision software to move the position of the filter wheel to access
the desired filter position.

3. If necessary, remove the existing filter. This is achieved by gently pulling the filter
holder out of its opening aperture.

5. Place the new/replacement filter holder into the aperture. The filter holders will
only fit in one orientation.

6. Replace the guard and close the blue light-tight door.

7. If necessary, repeat above steps 1 to 6.

10.5.2. Installing excitation filters
Excitation filters are installed in the filter wheel located in the compartment in the
rear of the instrument.

WARNING. Pinch/impact hazards. Rotating filter wheel can trap hands/clothes.
Keep hands/clothing clear.

Filters Supplied
Cy3/Cy3B

Cy5

Fluorescein

To install excitation filters:

1. Use the AssayVision software to move the position of the filter wheel to access
the desired position.

2. Open lockable side panel with the key provided. Open the door located within
the excitation unit to access the filters.

3. If necessary, remove the existing filter holder. This is achieved by gently pulling
the filter holder out of its opening aperture.

4. Close the door and replace the lockable side panel.

5. Repeat steps 1 to 4 as required.
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11. Preparing
LEADseeker for use

CAUTION. If possible, LEADseeker should be left switched on at all times.

11.1. Actions if system is to be shut down

If LEADseeker is not to be used for a long period of time, the system can be shut
down as follows:

1. Close AssayVision software. The Windows 2000 desktop should then appear on
screen. The operating computer must then be shut down.

2. Switch off the service cabinet.
3. Switch off the LEADseeker instrument unit.
4. Remove all mains cables from the power outlets.

Ensure that the system is clean and dry. Any problems should be dealt with before
the system is started up. If there is a spill or some of the modules have condensed
water, these should be dried clean and the system left to dry for a few hours
before use.

11.2. The start sequence is as follows:

1. Switch on the services cabinet (and any printer).
2. Switch on the LEADseeker instrument unit. Warm-up time is 2 minutes.
3. Start AssayVision software.

4. The cooling system requires 3 hours to cool the CCD chip to the required
temperature.

CAUTION. If cooling to the required temperature (about -103°C) takes much longer
than 3 hours, the vacuum in the camera may be poor. Contact your local GE
Healthcare service support unit before continuing to use LEADseeker.

11.3. Setting the excitation and emission
filters

Ensure that the filters are correct (type and position). For filter installation and
set-up see Section 10.5. For software configuration of the filters see Section 12.2
Establishing Optical Components Settings.

11.4. Switching on and setting up the
automation system

If a robotics system is being used consult the operating manual supplied with the
robotics system and see section 9 of this manual.

11.5. The cooling system

WARNING. If there is a problem with the cooling system. Switch off the instrument
and contact your local GE Healthcare support unit before continuing to use
LEADseeker.
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12. Use of AssayVision™
software for operation
of the LEADseeker™
Multimodality
instrument to establish
an imaging protocol.

Protocol set up on the multimodality LEADseeker instrument.

12.1. Starting Up

1. Select AssayVision AlS 6.0 icon. Double click the icon to open. Three audible
tones confirm communication between the instrument and the software. There
is now a short delay period to allow initialisation of the motors.

4]

fisssprisnn -
A5 6.0

When assay vision has launched, the screen below is visible.

[ Assayvision - AlS =18 x|

Fie Edit View Image Camera Seftings Assays Window Help

NEEIEEEIERIIET . e il

[mayRlaEsddm i KXo [ -| I=i=N=!
% Data: Untitled i &[]
. : [ Bl
Row " Column | Dens -Levels
[
7% Image Yiew - Ch 1 3] =]
Bl
-l
8. Mean
(8. 5D
B oV
[Ch1 [Mode: Advanced |Display: 16 bit Mana / 1 [Input: Bin 33 [Pratocal: Lumis Test2 |CED Temp: nfa
i#f{start H T & 51 |J [ ticrasoft whord - Docume. . || ] AssayVision - A15 S e 1m0

The screen will open in the mode it was last used, either Standard or Advanced.
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2. The icons available offer significant functionality, some of the icons are screen
specific.

The icon functions are as follows:

K

Visuals: Permits manipulation of the appearance of an image on screen.

Sample: Screen where plate data can be displayed.

==

Tools: Provides two or more cursor options (screen specific).

Protocol manager: Permits protocol set-up and edit.

Snapshot: Allows for acquisition of image without corrections. By default the
exposure time setting of the currently active protocol. Use Ctrl - click to change
the exposure.

T

Acquire: Acquires an image . This icon initiates a full plate acquisition using the
parameters of the currently active protocol. The approphate filters are moved into
the correct position; one or more images are acquired and corrected, depending
on the protocol. After that, the sampling grid is aligned to the images and the
measurements are taken. At the end, the files that are specified in the protocol are
saved to file.

|

Instrument View: Allows the operator to view the optical pathway and hardware.

G

Manual: Electronic version of the user manual.

|

Door Open: Opens plate access drawer.

~)

Door Close: Closes plate access drawer.

[m]

Mono: Switch to single channel image.
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=

Cascade: Switch to cascading channel image.

=

Tile: Switch to tiled channel image.

‘ !"E

Zoom: Toggles between enlarged and normal view.
&

Calibration bar: Places the calibration bar onto the screen.

&

Show/Hide Image: Toggles the image view screen on or off.

Hy

Connect: Interface connection to robotics system.

K A
g

Sample current channel: Allows the user to align and sample the image in
channel 1. The parameters of the currently active protocol are used. If the protocol
uses multiple images (FRET, two wave fluorescence, FP, etc.) the required number
of images must be available in the channels starting with channel 1.

12.2. Checking and/or Establishing Optical
Components Settings

Selection of components is usually made during protocol set-up, see modality
specific sections. Under Settings select Installed Optical Components. The
following Installed Optical Component window appears:

Installed Optical Components x|

Excitationiw'hesl - Emissioriwheel I EpiMinorI EmissionDichroicI

Fiers: | Pos1:Ma (d=222) |

Install...

Pasition marked with *T" are suitable for TRE filkers.

=l
I
Done I Help I
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By accessing the drop down panel for each component the optical configuration
can be checked and if necessary changed.

Installed Optical Components 3 | Installed Optical Components: x|
Excitationis/heel | EmissionWheeII EpiMirrolI EmissionDichroicI Excitationiwheel  Emissioniwheel I EpiMirrorI EmissionDichrDiCI
Filers: | Pos 1: Empty (id=100) =l Filters: | Pos 1:NA (id=222) =l
Pos 1: Ermpty (id=100] M [id
Pos 2 MA [id=104) 1 Paos 2: Cy3 / Cy3B (id=201)
_nstall | | por3 g fig=120) nstal || polS rinescence 207
Pos 4: Cy5 [id=102) fr [T) Pos 4 Cy5 [id=202)
Pos 5: MA (id=105] h Position marke 1] Pos 5. SPA [id=206]
= I
Installed Optical Components x| Installed Optical Components x|
Excitationwheel | Emissionwheel Epitimar | EmissionDichroic I Excitatiorwheel | Emissioriwheel I Epitirror - EmissionDichroic |
Bormponent  Empty Halder (id=300] Component:  Empty Holder [id=400)
Install... | Install... |
= I

If a component needs to be changed click the install button on the appropriate
screen and the following window will appear. The ID numbers required can be
found in section 7 Hardware or on the change optical component screen.

Change Optical Componenk x|

Open door on top of Emissiont'heel filker, change the filker
atid cam its bar code.

Component 1D: I

Cancel |

Insert the required component ID number into the box or scan the bar code

on the optical component and click OK. Repeat this process for all the optical
components that require changing. Click Done on the Installed Optical
Components window. The following window will then appear. Filters are installed
as described in section 10.

Re-initialize wheels x|

The wheel motars might be slightly out of sync after manipulating the Filker halders.,
It is recommended that the motars are re-initialized.

Initialize?

Click YES to initialise.

NOTE: It is important that this procedure is followed carefully whenever an
optical component is changed. Failure to do this may result in the software not
communicating correctly and the wrong optical component being selected with
the users knowledge.
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12.3. Establishing Plate Manager Settings
The status of plate settings can be viewed at this point. New plate parameters
can also be input as follows: -

Under Settings select Plate Manager. The following window appears:

Plate Manager |
File:
Flate name:
Mew... Delete Rename... Modify...

Farmat 384

Shape Square

Z Bz 0 mm

Haorizontal 14

Wertical 03

Diagonal 0%

Fecom'd Grid C:A\Program Files\Imaging Research Inchbezayision - ...

Done | Help |

To input new plate parameters select “New”.

The Create Plate window appears.

Create Plate |

* New plate

" |se one of the following as kemplate

Coming nbs 384 white

Cosztar 384 solid white

Dynex 96 zalid white

Greiner 1536 zolid white

Greiner 384 solid white

Greiner 38 zhallow well Black,

Munc 1535 solid white =

Canizel |

You now have the options “New Plate” and “Use one of the following as a
template”.

Select New Plate.

The Plate Attributes window appears: Select the plate name required or create a
new one (as above). (Other options are rename, modify or select done).

Plate Attributes x|

Infa |Focus| Crosstalkl Commentsl Hecommendedl

Mame: I

Format: I 384 j

wiell shape
’7  Circle * Square

0k I Cancel Help I

Using the info tab, the plate name, number of wells and shape can then be input.
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Select the Focus tab and define the relative focus in millimetres if required for non-
standard plates. An entry value of zero specifies the default position for an SBS
standard height 384 well plate. The correct focus height for non-standard height
plates can be determined.

Plate Attributes x|
Info Focus |Elosstalk| Eommenlsl Hecommendedl

Set relative focus as:

ID mm

The current relative focus is:

ID mm

QK. I Cancel Help

Select the Crosstalk tab and define % Crosstalk for the functions defined if
required. Crosstalk is assay and plate type specific and should be measured
experimentally. By default this procedure is not usually used. For most applications
Crosstalk correction is not required. If crosstalk is not selected at this stage but is
required later the information can be added via protocol manager.

Plate Attributes x|
Info Focus Crosstalk | Eommentsl Flec:ommendedl

Horizontal I'J %

Yertical ID %

[iiagonal: ID 4

”
o|ie

0] I Cancel Help

Select the comments tab and enter information as required. The comments tab
permits storage of plate specific information.

Plate Attributes x|

Infa IFocusl Crosstalk  Comments Hecommendedl

Enter comments:

ak I Cancel Help
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Select the Recommended tab and enter information on binning factors and grid
definition as required and click OK. Binning factors can be selected from the drop
down menu.

Plate Attributes |

Itk | Focusl Crosstalkl Comments Fecommended |

Camera: j
Ma Bin
: . Bin 2x2
Grid definition: Bin 33
Bir 4x4
Alignrment Setup
Bin 343 Offeet
kK I Cancel | Help |

Alignment Setup - binning factors engineer would use for setup.

Bin 3 x 3 Offset - value of I0D’s [+1000] added to all signals that are read from the
instrument as the software cannot cope with negative value.

Select Define for Grid definition: The grid definition file should open automatically.
If it does not select c:\Program Files\Imaging Research Inc \AssayVision - AlS6.0\
Grid. Select the appropriate Grid definition file and click on Open.

Plate Attributes |

Info I Focusl Elosstalkl Comments Recommended |

Camera: IEin 3 j

Grid defiritior: |

Ok, | Cancel Help

The relevant plate attributes will be loaded and linked to the plate type being
created. This is the only link to where the file is stored.

Select Grid Definition File x|
Lok ir: |@ grid j = £ E-
Bin 2x2 334,50

Bin 3x3 334.59
Bin 4x4 384,59

Mo Bin 384,59
File name: | Open I
Files of type: ITempIate files [*.20] j Cancel |

4
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The following window appears. Click OK.

Plate Attributes X

Info I Focusl Crosstalk' Comments Hecommended |

Camera: [N - |

Grid definition: IE:\F’nglam Files\lmaging Resear:

(0] 4 Cancel Help

The Plate Manager window appears.

Plate Manager x|
File
Flate name: I Test j
Mew... Delete | Rename... | Modify... I

Faormat 334

Shape Square

2 Axiz 0 mm

Horizontal 0%

Wertical 0%

Diagonal 0%

Recom'd Camera  Bin 3x3

Fecom'd Grid C:AProgram Filesh maging Research InchAssayision - ...

Dione | Help I

Select Done. Plate selection now complete and information saved.

12.4. Establishing Protocol Mode Settings

Within the AssayVision software, two modes of operation are available which offer
different levels of access and control of instrument operation:

1. Standard Mode - for assay development and protocol definition. This mode has
limited editing facilities.

2. Advanced Mode - for assay development and protocol definition. This mode
offers more editing facilities.

Protocols can be established in either Standard or Advanced mode. The protocol
examples described have been established using Advanced mode.

Under Settings select Protocol Mode. The following selection box appears.

| B g vew Inage Covers | Seincgs g Wedow pen

Deu|:me & w |||==-=~

[0 2 B L o B s, filter wibunal

Opesaions FWIEI i
Ras 7 Colu St Focus,.,
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Select Standard or Advanced. Standard is recommended for normal user
operations. The Mode in operation appears visible at the bottom of the main screen.

[Ch1/Data [Mode: Standard |Display: 16 bit Mono £ 3 [Protacol FP-Test 2
iiﬂartllj & 3 |J| 1] Assayvision - aIs ¥ untitled - Paint I T Microsaft Ward - 125ep02 | gE
I : | !

| Ch1/Data |Mode: Advanced |Display: 16 bit kMoo £ 3 rProtocol: FP-Test 2
iﬂStart”J o & 1 > |J Ii AssayVision - AIS ¢ urtitled - Paint | ¥ Microsaft Ward - 125ep02 | e

12.5. Use of AssayVision™ software for
operation of the LEADseeker™ multimodality
imaging system to establish a Radiometric
imaging protocol.

Under Assays select Protocol Manager. The following window appears:

Protocol Manager x|
File

Select protocal:

New.. Fename... I Delete I Madify...
Micraplate Coming nbs 384 white
Camera Bin 3x3 (10 sec. nfa)
Template 16 24 Square
Quantification Density, Average background
[Drata processing Save ASC result file

Export pratocal information
Export data in database format
Output path: System default

™ Show extended information about protocol

Existing protocols can be re-called for use or modification, or a new protocol can
be established by selecting New. An existing protocol can be used as a template
if it is similar to the new protocol being established. However, it must contain a
camera setting with an identical binning factor. Alternatively, select No.

Ele Edt Mew Image Camera Settings Visusls ssaps Window  Help

DM s a8 2| sjnEs ] ]|
BAYReEsBDA 12D ||t =

o=

> Image Yiew - Ch 1 /Data

g
I

1K}
T T T T T T T T T
[i] 470 941 1411 1882 2352 2823 3293  37R4 4234 4704 5175 SE45 G116 6586 7057 7527 7997 8468

yosoion

"ot [P
d caimton potocor v |
Ch1/Data but: Bin 44 [Pratacat Ha [CCD Ter 4| ¥
#listart H o] & 5 H T Microsoft Word - TFR Scr... | f]untited - Paint |[ 8] Assayvision - a1s ZEE S 117
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The following window appears.

Acquisition Protocol Wizard : ﬂ

Specify a name for the protocol and enter a description.

Protocal name: j
Diescription: ;I

=
Security: Mot pazzword protected b odify... I

ﬂﬁ Eancell <<Back | Mest>> Firish | Help |

Input the protocol name and description. By selecting Modify, the protocol can be
password protected if required. Select Next. The following window appears.

Acquisition Protocol Wizard x|

tdodality
Specify the pratacal modality.

— Protocol modality

* Radiometic

Lumitescence

Two wavelength luminescence

Fluorezcence W
FRET

TRF

TRF-FRET

FF

8 e e e Nie Nhie i

Cancel I s<Back Firizh I Help

Select modality. Choose Radiometric and select Next.

The following window appears.

Acquisition Protocol Wizard x|

Plate
Specify a plate definition.

Plate name: |wihite Fad test |
1536 +4mm -

F t 1536 +5mnn

e 1536 +7rmm
Shape
Z Auis 56 +8mm _

- Cormning nbg 284 white

Harizontal
Wertical

: lid wihite
Diagonal [ lack 354

Recam'd Canl Castar Salid white 384

Recorm'd Giid| Dynes 96 solid white

Greiner 1536 solid white

Greiner 334 Black 4

gﬂ Cancell <<Back| Mest: > I Firizh I Help I

The Acquisition Protocol Wizard now prompts for the input of the plate type.
Note that only microplate types already entered into the Plate Manager can be
selected. If another plate type is desired then one must exit the protocol set up, go
to the plate manager and configure the desired plate otherwise Click Next once
selected.
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The following window appears.

Acquisition Protocol Wizard x|

Optical configuration
Specify the configuration of ophical components.

Configuration: I R adiometric ﬂ
Component | ! | !escnphon I
*E wcitation filter 100 Empty
E mizsion filter 206 Radiametric
“E pi mirror 300 Empty Holder
E mizzion dichroic 400 Empty Holder

Itemg marked with [*] are currently not installed Ingtall... |

ﬂg Cancell ¢<<Back | Meutz>» FinishI Help |

The optical component configuration for the Radiometric modality is now defined.
Select Radiometric from the drop-down menu. The correct configuration for
Radiometric should now be displayed.

Acquisition Protocol Wizard x|

Optical configuration
Specify the configuration of optical camponents.

Configuration: I R adiometric j
Component | 10 | Description |
E ucitation filker 100 Empty
E rnission filker 206 R adiometric
Epi mirrar 300 Empty Holder
Eriizsian dichroic 400 Empty Holder

All required components are installed |mztall...

ﬂﬂ Cancel I <<Back| Mexts> | Firizh I Help |

If the correct optical components are not displayed and require changing, refer
back to section 12.2. - Change Optical Components.

Once everything is confirmed and all the optical components are in place select
Next.

The following window appears.

Acquisition Protocol Wizard x|

Carnera configuration
Specify the camera configuration and acquizsition prarameters.

— Camera configuration

| Bin 343 l
E spozure

I'ID IEC Snap... |
Cosmic noize

Define. .. |
~TRF

G ate time: I psec Repeat I Hz
Drelay time: I psec

ﬂg Eancell <<Back | Mext>> FinishI Help |
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The recommended binning factor for the plate type will be selected by default.
If an alternative binning factor is required it can be chosen from the drop down
menu. The camera configuration, exposure time and the method for removing

cosmic noise must be selected at this point.

Cosmic Noise Removal
The following options are available for cosmic noise removal: -

- Cosmic noise remayal

coihcident average j Define. .. I

_|none _
- Define... |

icolncident average
quazi-coincident average
median

Use either coincident average or quasi-co-incident average depending on the
image time.

Coincident Average: Compares the distribution of counts on two images acquired
using identical exposure times. Non-duplicated events are considered to be a
consequence of cosmic noise and are eliminated. Recommended for assays with
imaging times of <30 seconds (all radiometric, higher signal luminescence and
fluorescence assays).

Quasi-Coincident Average: Compares the distribution of counts on two images
acquired using one long (e.g. 300 seconds) and one short (e.g. 30 seconds)
exposure time. A mathematical extrapolation is then used to compare images and
eliminate cosmic noise events. The technique reduces the total time required to
complete the correction. Recommended for lower signal luminescence assays.

Median: The median filter considers each pixel in the image in turn and looks at its

nearby neighbours to decide whether or not it is representative of its surroundings.

If selected it causes a slight blurring of the image but still gives good data. If it is
not representative, it replaces the pixel value with the median of neighbouring
pixel values. The median is calculated by first sorting all the pixel values from
the surrounding neighbourhood into numerical order and then replacing the
pixel being considered with the middle pixel value. (If the neighbourhood under
consideration contains an even number of pixels, the average of the two middle
pixel values is used.) Figure 1 illustrates an example calculation.

123 | 125 | 126 | 130 | 140

Neighbourhood values:
122 ) 124 | 126 | 127 | 135

115, 119,120, 123, 124,
118 | 120 | 150 [ 125 | 134 125,126,127, 150

119 | 115 | 11w | 123 | 133

Median value: 124
111 | 11e | 110|120 | 130
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Fig 1. Calculating the median value

of a pixel neighbourhood. As can be
seen the central pixel value of 150

is rather unrepresentative of the
surrounding pixels and is replaced with
the median value: 124. A 3 x 3 square
neighbourhood (kernel size of 3) is used
here --- larger neighbourhoods will
produce more severe smoothing.



Selection of Optimal Exposures

In the Camera configuration window input an exposure time. It is prudent to
select a short exposure time (30 second) when commencing optimisation to
prevent saturation of the CCD. Open the plate drawer and insert a reference plate.
Close plate drawer and select Snap.

Once the Snap has been selected the image acquisition has been completed and
an image will appear in the image view window and the image colour is matched
to signal level. Selecting the auto contrast function (F10, or the asterisk on the
Visuals screen) permits matching of image colour to signal level.

Note that the relationship between image time and 10D is linear. However, to
avoid pixel saturation, it is not advisable to work with signals in excess of

40 000 10D. If necessary, the exposure time can be adjusted and re-imaged via
the Snap function until a satisfactory result is achieved. New images can be auto-
contrasted via F10 on the keypad.

Select Next to proceed to the template definition window.

Acquisition Protocol Wizard x|

Template
Define template dimension, element, stark position.

— Dimension
Mo. Interval
Rows: I 153: I 14 pisel
Columns: I 243: I 14 pizel
— Elemest
£)Cick I3 [ 7 pie
* Square ik
— Positioh
Positian... | Auto Align | Adjust._. |
= = Whdo | Refresh I

ﬂﬂ Eancell <¢Back | Mextr» FinishI Help |

A Template is now automatically displayed on the image view window.

[T} Assay¥ision - AIs = =lo] x|
File Edt View Image Camera 3Settings Visuals Assays Window Help

DEE 2 S|2 |1 wn s W e ]| [ oo - o WO O
BRYREE DA™ 1€ [foeen o lo==
X =le]

> Image ¥iew - Ch 1 / Data

=1olx|

121
A 403 4704 5175 5645 G116 6586 7O 757 7997 8468

X fets

Hosouay

Ch1/Data fepl e Mora 71 input Bin 3x3 Offsst [Protocol: Copy of TestSPA [CCD Terr 4|
listare|| | 1] @ 3 B || B mcrosoft word - ThR sar., | $untited - pan: |I & assayvision - a1s SEE S s

A standard square well 384 plate with 3 x 3 binning is chosen here. If a non-
standard plate is being used or a different binning factor chosen, some of the
above default settings may need to be changed as aligned with the binning factor
and plate density. Changing the dimensions of the template this is achieved by
manipulation of the row/column numbers, pixel dimensions and element shape
(refer to section 12.13.).
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If anything has been changed press Refresh.

If it is necessary to realign the template grid with the snap image, select Adjust
and use the alignment window to achieve a rough alignment.

Adjust Alignment E|

Ratation: I dedgree
Apply

| [ | |Hi|:|e parentl

Close the window once this has been achieved and select auto align. The
template will then be automatically aligned over the snap image.

If standard plate being used click next.

The following window appears on screen.

Acquisition Protocol Wizard x|

Comrections
E stablish comection images for thiz protocol,

— Background
Mot establizhed

| 5

lear Establish.. Yiew |

 Feference
Mat established

| 3
|

Cear | Establish., | iew

ﬂﬂ Eancell <<Back| Mestr» I Finigh I Help I

Flat Field Correction

It is important to normalise the uniformity of the system so that maximal detection
efficiency can be achieved. To do this a flatfield correction’ is established using a
Reference plate.

Background correction plates: there is no requirement to include a background
correction step in the generation of the radiometric flat field correction.

Reference correction

A [14C) Uniform 384 Well Reference Plate is available from GE Healthcare -
catalogue code CFQ11387-4uCi

article number 2518009

In the Reference field select Establish.

Flat Field Correction Settings x|

— Image acouisition

[ Multiple plates: I 1 3: plate

Coincident average: I 2 3: frames per plate

Standard grid walue: [undefined]

] | I:ancell Help |

The Define Standard Values field is obtained by pressing Define. A window will
appear enabling the selection of the appropriate matrix plate correction file. This
file is specific to each individual reference plate and allows the application of a set
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of correction factors as part of the flat field algorithm which compensate for very

minor well to well differences across the reference plate.

x|

File
1 C2 C3 C4 Ch CE C¥ Ca C9 ci0 Ci1 Ci2

mf  F F F G F F F F RF _F
pf F F F [F F F F[F _F _F _F _F =2
mf fF [ F F F [F F F [ _F [
mf [ F fF F F _fF F fF F
mf [ [ F G F F F F RF _F [
b [ pF F G F K F _F _F _F [
mFf F [ F G F F F F R F
mff F [ F F F F F F _F _F [
fr [ F fF F F _F F [ F
mof F F F F F F F F _F R F |
mfi F fF F F R K F F F _RF
mh—h—h—h—h—h—h—h—h—h—h—h—_Iﬂ

< | »

Eancell HelpI

Select File, click on the appropriate .csv file and Open.

Open: Matrix Files X|
Laak, jm: Iﬁ LEAD zeeker j = &% ER-
factors csv,
File name: I Qpen I
Files of type: IESV [Comma delimited] [*.cav) j Cancel I
Help |
A
The relevant factors for all well positions on the plate will be imported and shown
as below.
Define Standard Yalues
File
o [y c2 3 4 £5 i 7 8 €9 Clo ci1 o Ci2
0 1.0 N T T A [for | [rm | [ror | Joss | [ror | Josa | [z
N ERN [ose [t | EE CEER (=R [oss [t [1 [1 1=
R3 [ [1 [1 e [1 [osr |1 s oss o Jose [1 |[DEE
Re [10T | JO57 | [083 | 7 085 Joss | Joss| [oss | [oss | i [1 [0:33
Rs [101 | [033 | [ [1 [ose | [os8 | [oss | o33 | [oss | [oss | [os8 | [T
pe [093 | [oss | foss | Joss | [ J1 EER 1 J1 Jo.as | [oss
r7 1 [osr | Joss | Joss | [oss | Joss | [os7 | Jos7 | Jose | [os8 | [053 | [0
R 1 [oss | Joss | [oss | Jos7 | i [1 [1 [oss | Joss | Jose | [os9
Ry [ [oss—| Joss— Jos7 | [os3 | Joss | [os3 | [tor | i [1 [o35 | [038
R0 i [oss| Jos7 | [oss | [oss | [os3 | [o53 | [ fi o3 Joss | [099
Rt 1 FEER 1 039 | fos3 | Joss | [oss | foss | [d |1 1.0
Fiz 098 | [o8s | Joss | [oss | foss i EEN CEER | EEER CEER N EE]
| | &l
Cancel | Help |
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Select OK. Drawer opens automatically, place reference plate in the machine,
drawer closes automatically as you click OK.

Flat Field Correction

@ Please put the reference plate in the syskem.

Correction will be established. Check the appearance of the correction image by
selecting View. The image should appear relatively circular with concentric signal
outwards from the central lens position.

=iolx|

>% Image Yiew - Ch1: Flat field image (SPA) - P:\LIZ PRICE'New Folder,gen 4 read 2 lopac thurs 2.1M

Click Next and the following screen is displayed:-

Acquisition Protocol Wizard il

Data output
Specify which components need to be exported.

— Export Data Components

V¥ Protocol information [V Microplate information
v Camera information v Quantification information

[v Filter information

— Drata format
% Data in row-column format © Data in database format

— Option
™ Crosstalk comection

Cancel I <{Back | Meutr> Finish I Help I

Select data output components as required and click Next.
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The following screen is displayed:-

Acquisition Protocol Wizard x|

Fost analysis
Specify the actions to perform as part of the acquisition.

— Post Analyzis

¥ Save image file
V¥ Save Aszapision data file

¥ Display result image

¥ Save result file
™ Combine result file

ﬂﬂ Cancell <¢Back | Mext:> Firigh Help

Save image file - saves the sample or result image, Save AssayVision data

file - saves sample data, Display result image - shows corrected image, Combine
result file - at the completion of a series of plate images this feature compiles a
single composite data file which incorporates all the data from every plate.

Select analysis output components as required and click Next.

The following screen is displayed:-

Acquisition Protocol Wizard x| Acquisition Protocol Wizard x|
Output path Output path
Specify a path where the result files [Image and Data filez) of an Specify a path where the result files [Image and D ata files] of an
acquisition are stared. acquisition are stored.
* Spstem Default = Spstem Default
IC:\PHDGHAM FILESIMAGING RESEARCH IMChAS5A IC:\PHDGHAM FILESHIMAGING RESEARCH IMChASSA
" Predefined Browse . I & Predefined Browse... I
" Determined at rur time © Determined at run time
ﬂ ﬂ Cancel <<Back | Mest> Finizh Help ﬂ ﬂ Cancel <<Back | Mext>> Finish Help

Select System Default or Predefined followed by definition via the Browse feature
to specify the output path as desired and click Finish. If ‘Determine at run time’

is chosen the user has the option to choose a path during manual acquisitions.
However, in automation mode no user intervention is possible. In that case the
System Default path is used.

18-1140-71UM Chapter 12 Rev B, 2006 50




The final established protocol will be displayed.

Protocol Manager x|
File:
Select protocol: I Test j
Me... Rename... | Delete Madify... I
rd odality R adiometric -
Plate Costar
Optical conf. Fadiometric
Camera Bin 343 [1 sec. nfa. nfa)
Termplate 16 % 24 Square
Quantification Density
Data processing Sawve Aszayizion data file
Sawe ASCI result file
Dizplay result image
Export protacal information -
Coimmeb Aok b Aok obmnm b —b
i | _'I_I

[ Show extended information about pratacol

Done | Help |

Click Done. The protocol is now complete and will be saved. This protocol will now
become the active protocol on the instrument and will be indicated as such in the
lower function bar under Protocol.

12.6. Use of AssayVision software for
operation of the LEADseeker™ multimodality
imaging system to establish a Luminescence
(single wavelength) imaging protocol.

Under Assays select Protocol Manager. The following window appears:

Protocol Manager x|
File

Select pratocal:

New... Rename... | Delete I Iodity...
Microplate Carning nbs 384 white
Camera Bin 33 (10 sec. nia)
Template 16 % 24 Square
(Quantification Diensity, Average background
Drata processing Save ASCI result file

Expart protocal infarmatian
Export data in databage format
Output path: System default

™ Show estended information about protocal

Existing protocols can be re-called for use or modification, or a new protocol can
be established by selecting New. An existing protocol can be used as a template
if it is similar to the new protocol being established. However, it must contain a
camera setting with an identical binning factor. Alternatively, select No.

Mew Protocol

The Assay Vision Visuals screen opens automatically.
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[ assayvision - Als

Fie Edt Yien [nage Camera Settngs Visusls pssays Window Help

IR T = e
CEC T AT LRV e e (=lE!

Operafions | B vogram Files Imaging Research Inc' As:

= I¥ Separale channels

> Image View - Ch 1

o —a<m—
b=
]
8
el

IET
o 470 an 1411 1882 2362 2823 3293 3764 4234 4704 BI17G GE45 BI116 BEBE  7OG7 727 7H9F  B468

Acquisition Protocol Wi i

Ch1/Data fut: Bin dx4 [Pratocel N4 |EcD Ter 4|2
i#fistart H G -l H B Micrasaft Werd - TFR Sar... | #7]untited - Paint |[ @ assav¥ision - a5 SEES a7

HOSOLM

The following window appears.

Acquisition Protocol Wizard x|

Specify a name far the pratocol and enter a description.

Protocol name: vI

Description: ;I

=
Security: Mot password protected I odify... |

ﬂﬂ Cancell <cBack | MNext» Finishl Help |

Input the protocol name and description. By selecting Modify, the protocol can be
password protected if required. Select Next. The following window appears.

Acquisition Protocol Wizard 5[

I odality
Specify the pratacol modality

— Protocal modalit

" Radiometric

o

Luminescence

Twa wavelength luminescence

Fluorezcence W
FRET

TRF

TR-FRET

FFP

YYD

ﬂg Cancel <cBack | Mests» Finish Help

Select modality. Choose Luminescence and select Next.
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The following window appears.

Acquisition Protocol Wizard x|

Flate
Specify a plate definition.

Plate name: |\white Fiad test hd
1536 +4mm -
F t 1536 +Bmm
e 1536 +7mm
Shape
Z dsis 96 +Bmm .
z Coming nbe 384 white
Horizontal C
. ostar
Wertical . e

= L lid white
Diagonal  [Costar Solid Black 384
Recom'd Cam Costar S olid \white 384
Recom'd Grid| Dynex 96 solid white
Greiner 1536 solid white
Greiner 384 Black A

Zu@] Eancell <<Back| Mext>» | Firizh | Help |

The Acquisition Protocol Wizard now prompts for the input of the plate type. Note
that only microplate types already entered into the Plate Manager can be selected.
If another plate type is desired then one must exit the protocol set up, go to the

plate manager and configure the desired plate otherwise Click Next once selected.

The following window appears.

Acquisition Protocol Wizard |

Optizal configuration
Specify the configuration of optical components.

Configuration: | Luminescence h I

Component U escnphion

Emission filter 207 Luminescence
“Epi rirror 300 Ernpty Halder
*Emizsion dichroiz 400 Empty Holder

Itemz marked with [¥] are currently not installed Inztall... |

ﬂg Eancell ¢¢Back | Mext:> Finishl Help I

The optical component configuration for the Luminescence modality is now
defined. Select Luminescence from the drop-down menu. The correct configuration
for Luminescence should now be displayed.

If the correct optical components are not displayed and require changing, refer
back to section 12.2. - Change Optical Components.

Acquisition Protocol Wizard x|

Optical configuration
Specify the configuration of optical components.

Canfiguration: I Luminescence j
Component | 1] | Deseription |
Emission filker 207 Luminescence
Epi mirrar 300 Ermpty Holder
Emigsion dichroic 400 Empty Holder

All the required components are currently [ratall... |
ﬂﬂ Cancel I <<Back| Mexts> I Firizh I Help I

Once everything is confirmed and all the optical components are in place select
Next.
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The following window appears.

Acquisition Protocol Wizard x|

Camera canfiguration

Specify the camera configuration and acquisition prarameters.

— Camera configuration

| Bin 343 2|

Exposure

|1EI— SEC Snap... |

Cosmic noise

concident average Defing.. |
- TRF

(G ate time: I_ nzec Repeat l_ Hz

Delay time: I peec
ﬂg Cancel I <<Back| Hexts> I Fiiish I

Help I

The recommended binning factor for the plate type will be selected by default.
If an alternative binning factor is required it can be chosen from the drop down
menu. The camera configuration, exposure time and cosmic noise removal
method must be selected at this point.

Cosmic Noise Removal
The following options are available for cosmic noise removal: -

- Cosmic noize remaoval

coincident average j Define... |

_|none |
. Define... |

‘coincident averane
quasi-coincident average

Use either coincident average or quasi-co-incident average depending on the

image time.

riedian

Coincident Average: Compares the distribution of counts on two images acquired
using identical exposure times. Non-duplicated events are considered to be a
consequence of cosmic noise and are eliminated. Recommended for assays with
imaging times of <30 seconds (all radiometric, higher signal luminescence and
fluorescence assays).

Quasi-Coincident Average: Compares the distribution of counts on two images
acquired using one long (e.g. 300 seconds) and one short (e.g. 30 seconds)
exposure time. A mathematical extrapolation is then used to compare images and
eliminate cosmic noise events. The technique reduces the total time required to
complete the correction. Recommended for lower signal luminescence assays.

Median: The median filter considers each pixel in the image in turn and looks at its
nearby neighbours to decide whether or not it is representative of its surroundings.
If it is not representative, it replaces the pixel value with the median of neighbouring
pixel values. The median is calculated by first sorting all the pixel values from the
surrounding neighbourhood into numerical order and then replacing the pixel being
considered with the middle pixel value. (If the neighbourhood under consideration
contains an even number of pixels, the average of the two middle pixel values is
used.) Figure 1 illustrates an example calculation.

123 (125 | 126 | 130 | 140

Neighbourhood values:
1221124 | 126 | 127 | 135

115,119,120, 123, 124,

118 | 120 | 150 | 125 | 124 125,126,127, 150

119 | 115 | 11% | 123 | 133

Median value: 124
111 (116 | 110 | 120 | 130
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Fig 1. Calculating the median value

of a pixel neighbourhood. As can be
seen the central pixel value of 150

is rather unrepresentative of the
surrounding pixels and is replaced with
the median value: 124. A 3 x 3 square
neighbourhood (kernel size of 3) is used
here --- larger neighbourhoods will
produce more severe smoothing.



Selection of Optimal Exposures

In the Camera configuration window input an exposure time. It is prudent to
select a short exposure time (1 second) when commencing optimisation to prevent
saturation of the CCD. Open the plate drawer and insert a reference plate. Close
plate drawer and select Snap.

Once the Snap has been selected the image acquisition has been completed and
an image will appear in the image view window and the image colour is matched
to signal level. Selecting the auto contrast function (F10, or the asterisk on the
Visuals screen) permits matching of image colour to signal level.

Note that the relationship between image time and 10D is linear. However, to
avoid pixel saturation, it is not advisable to work with signals in excess of

50,000 IOD. If necessary, the exposure time can be adjusted and re-imaged via
the Snap function until a satisfactory result is achieved. New images can be auto-
contrasted via F10 on the keypad.

Select Next to proceed to the template definition window.

Acquisition Protocol Wizard |

Template
Diefine template dimengsion, element, start pogition.

— Dimension
Na. Interval
Raws: I 153: I 14 piwel
Colurmns: I 243: I 14 pixel
—Element
Clde % [ 11 o
' Square -
— Position
Position...l Auto Align | Adjust. . I
== Uhdo | Refresh |

ﬂﬂ Cancell <<Back | Mext:> Firizh | Help I

A Template is now automatically displayed on the image view window.

[} assayvision - Als =B x|
File Edit Wiew Image Camera Settings Visuals Assays Window Help
MEEIEEEEIEIETT. = mireal e e
FEEREY aF FEY RN e =l =0

% Visuals: C:\ Program FilesyTrian i R SEA e P =1 3

Operations

¥ Separate charnels

% Image View - Ch 1 / Data

=1

IET
T T T T T T T T T
234 4704 5175 5645 6116 E586 7057 757 7997 8468

s
[
0 4 e tmi tom  m s aow  oves 3
i g
L — S
Chi/Daa Vel . Mena /1 [input Bin 343 Offset [Protocol Copy of Test GFA [CCD Tem 4[M
ilistart || 1] @ 3 B || WMicrosoft word - TeR Ser. | $juntiled - paint [ ] assay¥ision - a1s LAY B 1

A standard square well 384 plate with 3 x 3 binning is choosen here. If a non-
standard plate is being used or a different binning factor is chosen some of the
above default settings may need to be changed as aligned with the binning factor
and plate density. Changing the dimensions of the template this is achieved by
manipulation of the row/column numbers, pixel dimensions and element shape
(refer to section 12.13.).
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If anything has been changed press Refresh.

If it is necessary to realign the template grid with the snap image, select Adjust
and use the alignment window to achieve a rough alignment.

Adjust Alignment E
Fiotation: degree
Apply
| [rd I | Hide parentl

Close the window once this has been achieved and select auto align. The
template will then be automatically aligned over the snap image.

If a standard plate being used click next.

The following window appears on screen.

Acquisition Protocol Wizard |

Carrections
E stablizh comection images for this protocol.

— Background
Mot established
Tear Establish... | Yiew |
 Rieference
Mot establizhed
Clear | Establish. | Yiew |

gﬂ Cancell <<Back| Mests» | Finizh | Help I

Flat Field Correction

It is important to to normalise the uniformity of the system so that maximal
detection efficiency can be achieved. This is achieved by establishing ‘flatfield
corrections’ using both Background and Reference plates.

Step 1. Background correction

Background correction plate(s) must be representative of plate type, assay volume
and buffer composition of the intended assay. Select background Establish. The
following prompt may appear.

Background Image x|

@ Do ywou wank ko load a new plate?

Yes Mo |

Select Yes. The plate drawer opens automatically. Insert background plate and
drawer closes automatically. Normally only one plate is used to establish a
correction but there is an option to choose multiple plates. Select the number of
plates and number of frames per plate. Using more than one plate to establish
the FFC will help eliminate any variability in that plate caused by dispense or assay
error.
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Background Image Settings 5'

Flate acquizition

[~ Multiple plates: I 2 3: plates

Coincident average: I 2 3: frames per plate

Cancel I Help I

At this point, if the lamp is not already turned on it will automatically be switched
on. The lamp requires a full two minutes to warm up. Select OK.

If you were not prompted to insert a new plate the following screen appears.
Select OK. Drawer opens automatically. Insert plate, drawer closes and the plate
is counted automatically and images of the background plate(s) will be aquired.

Background Image x|

@ Please put blank background plate in the system,

Select View to display on screen the background correction.

Step 2. Reference correction
Reference correction plates must be representative of the plate type, assay volume
and highest anticipated sample signal. Click reference Establish. Normally only
one plate is used to establish a correction but this plate can be imaged in two
orientations to minimise dispensing errors.

Flat Field Correction Settings x|

Image acquisition

[ Multiple plates: I 1 3: plate

Coincident average: I 2 3: frames per plate

(0]4 I Cancell Help I

Drawer opens automatically, place reference plate in the machine, drawer closes
automatically as you click OK.

Flat Field Correction x|

@ Flease put the reference plate in the syskem,

Correction will be established.

Acquisition Protocol Wizard x|

Carnrectiohs
E stablish carrection images far this pratocal.

—Background
Established: September 26, 2002

| 4

Clear | Establish.. View |

— Reference
Established: September 26. 2002

| 3
|

Clear | | Estabish. | View

ﬂg Cancell <<Back| Next>>| Finizh | Help |

Click Next .
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The following screen is displayed:-

Acquisition Protocol Wizard

[iata output
Specify which components need to be exported,

— Export Data Components
¥ Protocol information ¥ Flate information

¥ Camera information ¥ Quantification information

[¥  Filter information Iv Calibration infarmation

~Data farmat

& Datain row-column format € Data in database format

— Optich

I" Crosstalk comection ™ Tiotalintensity measurement

Fiish | Help

ﬂﬂ Cancell <<Back | Mext>>

Select data output components as required and click Next. The following screen is

displayed:-

Acquisition Protocol Wizard

ﬂg Eancell <<Back | Mest:>

Post analysiz
Specify the actions to perform az part of the acquizition,

r— Pozt Analpsis

¥ Save image file
¥ Save Assayision data file

v Dizplay result image

V¥ Save result file
[ Combine result file

Finish |

Help I

Save image file - saves the sample or result image, Save AssayVision data

file - saves sample data, Display result image - shows corrected image, Combine
result file - at the completion of a series of plate images this feature compiles a
single composite data file which incorporates all the data from every plate.

Select analysis output components as required and click Next.

The following screen is displayed:-

Acquisition Protocol Wizard EI Acquisition Protocol Wizard ﬁl
Output path Output path
Specify a path where the result files [Image and Data files) of an Specify a path where the result files (Image and D ata files) of an
acquisition are stored. acquisition are stored.
(o Syztem Default ™ System Default
|C:A\PROGRAM FILESUMAGING RESEARCH INCRASSA |C:APROGRAM FILESMMAGING RESEARCH INCRASSA
" Predefined Brovese,.. | ' Predefined Browse. . I
¢ Determined ot wn time 1~ Determined at run time
ﬂ ﬂ Cancel <<Back | Meat> Finish Help ﬂ g Cancel I Sl || ilsntec finEh =

18-1140-71UM Chapter 12 Rev B, 2006

58




Select System Default or Predefined followed by definition via the Browse feature
to specify the output path as desired and click Finish.

If ‘Determine at run time’ is chosen the user has the option to choose a path
during manual acquisitions. However, in automation mode no user intervention is
possible. In that case the System Default path is used.

The final established protocol will be displayed.

Protocol Manager x|
File
Select protocal:
Mew... Rename... Delete Modify...
b odality Luminescence -
Plate Costar 384 zolid white
Optical conf. Luminescence
Carera Bin 33 Offset [10 sec, nfa, n/al
Template 16 % 24 Square
Guantification Dietzity
D ata processing Save image file
Save Agzayhision data file
Save ASCH result file
Digplay rezult image -
Ciimmrt mrmbmmsl i bmres mbimie
| | _'I_I

[~ Show extended information ahout protocal

Done I Help |

Click Done. The protocol is now complete and will be saved. This protocol will now
become the active protocol on the instrument and will be indicated as such in the
lower function bar under Protocol.

12.7. Use of AssayVision™ software for
operation of the LEADseeker™ multimodality
imaging system to establish a Fluorescence
(Steady State), Single Fluor imaging protocol.

Establishing QTH Lamp Settings

Note: ensure the QTH lamp has been switched to 60% power for a minimum of
two minutes. A warning will appear if the lamp has not had sufficient time to warm
up. Under Settings select Lamp Manager....The following Lamp Settings window
appears:

Lamp Settings 1[

Lamp |ntenzity

!
20% B0 % 100

ak I Cancel I

|Lamp temperature; 46.0°C [Bulb: fine

It is recommended that the lamp intensity is left at 60% for optimum lamp lifetime.
NB. This setting can be password protected. If required set intensity and click OK.
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Under Assays select Protocol Manager. The following window appears:

Protocol Manager x|

Eile

Select protocol:

Mew... Rename... I Delete | Madify...
Microplate Corning nbs 384 white
Camera Bin 323 [10 sec, na)
Template 16w 24 Sguare
Quantification Density, Average backaround
D ata processing Save ASCI result file

Expart protocal information
E=port data in database format
Output path: System default

™ Show extended information about protocol

voo_|

Existing protocols can be re-called for use or modification, or a new protocol can
be established by selecting New. An existing protocol can be used as a template
if it is similar to the new protocol being established. However, it must contain a
camera setting with an identical binning factor. Alternatively, select No.

The Assay Vision Visuals screen opens automatically.

1] AssayVision - AIS =]
” Ele Edit WYiew Image Camera Settings Wisuals Assays Window Help

[DE@[ 4 =S 2])n 5 — ] e ]|
CIEIrCY AN ¥ W | imhy=

= Visuals: C:\Program Files',Imaging Research Inci,

o
I

[V Separate channels

4535
4131
7343
3390+
3090-
2895
25912
2301
7133
2022
18673
17262
1597
1478
1368
1268
1172
1084
1002
326
854
746
7238

> Image ¥iew - Ch 1 / Data

“—m =@

JEXT}
T T T T T T T T

0 470 341 1411 1882 2352 2823 3293 3764 4234 4704 5175 G545 G116 6585 V07 7H27 7397 G46R
Fade 0ol
—"J Acquisition Protocol ﬂl
[Ch1/Data but: Bin dxd |Protacel: M2 |oeD Ter 4

iastartl“ [N ] |J T Microsoft Word - TER Ser... I HPurititled - Paint | B assayvision - AIS ZAE S uar

HOSOLIM

18-1140-71UM Chapter 12 Rev B, 2006 60



The following window appears.

Acquisition Protocol Wizard x|

Specify a name for the protocol and enter a description,

Pratacal nare: j
Dezcription: ;I

[
Security: Mot pagzword protected todify. . |

ﬂﬂ Cancell <<Hack | Mestr» FinishI Help I

By selecting Modify, the protocol can be password protected. Input the protocol
name and description and select Next. The following window appears.

Acquisition Protocol Wizard x|

todality
Specify the protocol madality.

— Pratocol madality

' Radiometric

 Luminescence

" Twao wavelength luminescence

% Fluorescence IW
" FRET

" TRF

 TRFRET

" FP

gﬂ Cancel <cBack | Mests» Firizh Help

Select modality. Choose Fluorescence and select Next. If the flip mirror is not in
the correct position for SSF a reminder screen will prompt you. If prompted, turn
the mirror to the correct position as indicated on the instrument and click OK.

Eror

Q Flip mirrar is naok in the S55F position
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The following window appears.

Acquisition Protocol Wizard x|

Plate
Specify a plate definition.

Plate name: | 1536 +4mm j
1536 +4mm -

F £ 1536 +5mm

o 1536 +7rm
Shape
Z s 36 +Bmm .

: Carning nbz 384 whits

Horizontal Cost,
Vertical e - —

er Costar 384 zolid white

Diagonal | Costar Solid Black 384
Costar 5olid white 334
Diypnes 96 solid white
Greiner 1536 solid white
Grein k.

ﬂﬂ Cancell cchack | Mexts» Firish I Help I

The Acquisition Protocol Wizard now prompts for the input of the plate type.
Note that only microplate types already entered into the Plate Manager can be
selected. Click Next once selected.

The following window appears.

Acquisition Protocol Wizard x|

Optical configuration
Specify the configuration of optical components.

Configuration: | Cy3 ﬂ

Component | Fluorescein

Excitation filter| C¥5
Ernissian fileer |[Cv3 Dual

Cya Dual

“E b i
pi mnifror ;

P - 1| Fluorescein Dual
*Ernizzion dichbor T

Iterns marked with [¥] are curently nat installed Install... |

ﬂﬂ Cancell <¢Back | Mexts> Firish | Help |

The optical component configuration for Fluorescence (Steady State), Single Fluor
modality is now defined. Select the required fluor from the drop-down menu. The

correct configuration for single wavelength steady state fluorescence should now
be displayed.

Acquisition Protocol Wizard x|

Optical configuration
Specify the configuration of optical components.

Configuration: ICy3 j
Cornponent | [In] | Description |
E xcitation Filker 101 Cy3/Cy3B
Emiszion filker 201 Cy3/Cy3B
Epi mirror 0 Palka Dt
Emiszion dichroic 401 Cw3

All required components are installed |netall..

ﬂﬂ Cancel <<Back| Memts > I Firish I Help I
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If the correct optical components are not displayed and require changing, refer
back to section 12.2. - Change Optical Components.

Once everything is correct and the components are in place select Next.

The following window appears.

Acquisition Protocol Wizard x|

Camera configuration
Specify the camera configuration and acquizition prarameters.

— Camera configuration

[Bin 313 Offset =l
Exposure

I'I sec Snap... I
Cogmic noise

~TRF

Gate time: I T Repeat I Hz
Delay tirne: I Lzec

ﬂﬂ Eancell ¢{Back | Meut:> Firizh | Help |

The recommended binning factor for the plate type will be selected by default.

If an alternative binning factor is required it can be chosen from the drop down
menu. The camera configuration, exposure time, cosmic noise must be selected at
this point.

Cosmic Noise Removal
The following options are available: -

- Cozmic noise remaval

coihcident average j Defire... I

_|none _
- Define.. |

icoincident average
quazi-coincident average
median

Use either coincident average or quasi-co-incident average depending on the
image time.

Coincident Average: Compares the distribution of counts on two images acquired
using identical exposure times. Non-duplicated events are considered to be a
consequence of cosmic noise and are eliminated. Recommended for assays with
imaging times of <30 seconds (all radiometric, higher signal luminescence and
fluorescence assays).

Quasi-Coincident Average: Compares the distribution of counts on two images
acquired using one long (e.g. 300 seconds) and one short (e.g. 30 seconds)
exposure time. A mathematical extrapolation is then used to compare images and
eliminate cosmic noise events. The technique reduces the total time required to
complete the correction. Recommended for lower signal luminescence assays.

Median: The median filter considers each pixel in the image in turn and looks
at its nearby neighbours to decide whether or not it is representative of its
surroundings. If it is not representative, it replaces the pixel value with the
median of neighbouring pixel values. The median is calculated by first sorting
all the pixel values from the surrounding neighbourhood into numerical order
and then replacing the pixel being considered with the middle pixel value. (If
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the neighbourhood under consideration contains an even number of pixels, the
average of the two middle pixel values is used.) Figure 1 illustrates an example
calculation.

1231 125 | 126 | 130 | 140

Neighbourhood values:
122 1124 | 126 | 127 | 135

115,119, 120, 123, 124,

118 [ 120 | 150 [ 125 | 134 126,126,127, 150

119 | 115 | 11% | 123 | 133

Median value: 124
111 | 116 | 110 | 120 | 130

Selection of Optimal Exposures

In the Camera configuration window input an exposure time. It is prudent to
select a short exposure time (1 second) when commencing optimisation to prevent
saturation of the CCD. Open the plate drawer and insert a reference plate. Close
plate drawer and select Snap.

Once the Snap has been selected the image acquisition has been completed and
an image will appear in the image view window and the image colour is matched
to signal level. Selecting the auto contrast function (F10, or the asterisk on the
Visuals screen) permits matching of image colour to signal level.

Note that the relationship between image time and 10D is linear. However, to
avoid pixel saturation, it is not advisable to work with signals in excess of

40 000 10D. If necessary, the exposure time can be adjusted and re-imaged via
the Snap function until a satisfactory result is achieved. New images can be auto-
contrasted via F10 on the keypad.

Select Next to proceed to the template definition window.

Acquisition Protocol Wizard x|

Template
D efine template dimension, element, start position.

r Dimension
Mo Interval
Rows: I 153: I 14 pinel
Columns: I 243: I 14 pixel
— Element
 Cick [I% [ 1 s
% Square -k
r— Pasitioh
F'osition...l Awito Align | Adjust. .. |
=E Uhdo | Refresh |

ﬂﬂ Cancel | <<Back| Mests > I Firiizh |

Help |
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Fig 1. Calculating the median value

of a pixel neighbourhood. As can be
seen the central pixel value of 150

is rather unrepresentative of the
surrounding pixels and is replaced with
the median value: 124. A 3 x 3 square
neighbourhood (kernel size of 3) is used
here --- larger neighbourhoods will
produce more severe smoothing.



A Template is now automatically displayed on the image view window.

[Mossavision 415
File Edt Wiew Image Camera 3Zettings ¥isudls Assays Window Help

DSW & 2|1 wn s w e ]| - oW O
BAYReEN DA™ L 28D [[reton = IS

> Image View - Ch 1 / Data =lol >

23 15 §
0 a7 aninatoo00  oon oo o0od  svoa 4034 4704 G175 GR45 G116 BaB6 7057 7537 77 6468 5
[ g
——— £
Ch1/Data lzkle R Morna 71 [Input Bin 3x3 Offset |Protocol: Copy of TestSPA [CCD Terr 4|
i#fistart “ o & 5 H TP Microsoft Word - TFR Scr... | #F]untited - Pairt || & assayvision - a1s BEGS 1w

If a non-standard plate is being used or a different binning factor chosen, some
of the above default settings may need to be changed. This is achieved by
manipulation of the row/column numbers, pixel dimensions and element shape
(refer to section 12.13.).

If it is necessary to realign the template grid with the snap image, select Adjust
and use the alignment window to achieve a rough alignment.

Adjust Alignmenk H

Ratation: deqree

I Uride I IHil:Ie parentl

Close the window once this has been achieved and select auto align. The
template will then be automatically aligned over the snap image.

If standard plate being used click next.

The following window appears on screen.

Acquisition Protocol Wizard x|

Corrections
E stablizh correction images for this pratocol.

— Background
Mot establizhed

| E

[lear Establizh.. e I

— Reference
Mot established

| 3
|

Cear | Establish. | i

gﬂ Cancell <<Backl Mexts> I Finizh I Help I

Flat Field Correction

It is important to correct for inherent optical abhorations that are attributable to
assay specific conditions. This is achieved by establishing flat field corrections
using Background and Reference plates.
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Step 1. Background correction

Background correction plate(s) must be representative of plate type, assay volume
and buffer composition of the intended assay. Select background Establish. The
following prompt will appear.

Background Image |

@ Do ywou wank ko load a new plate?

Yes Mo |

Select Yes. The plate drawer opens automatically. Insert background plate
and select OK, drawer closes automatically. Normally only one plate is used to
establish a correction but there is an option to choose multiple plates.

Background Image Settings 5[

Plate acquizsition

™ Multiple plates; I 2 3: plates

Caoincident average: I 2 3: frames per plate

Cancel I Help I

At this point, if the lamp is not already turned on it will automatically be switched
on. The lamp requires a full two minutes to warm up. Select OK.

The following screen appears.

Background Image x|

@ Flease put blank background plate in the syskem.

If you have not previously been prompted to change plates, select OK. The plate
drawer opens automatically. Insert background plate and select OK, drawer closes
automatically. Plate is counted automatically and images of the background
plate(s) will be acquired.

Select View to display on screen the background correction.

Step 2. Reference correction

Reference correction plates must be representative of the plate type, assay volume
and highest anticipated sample signal. Click reference Establish. Normally only
one plate is used to establish a correction but this plate can be imaged in two
orientations to minimise dispensing errors.

Flat Field Correction Settings x|

Image acquisition

[ Multiple plates: I 1 3: plate

Coincident average: I 2 3: frames per plate

Ok I Cancel | Help
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Select OK. The following window appears.

Flat Field Correcktion ﬂ

@ Please put the reference plate in the syskem,

Select OK, The plate drawer opens automatically. Insert reference plate and
drawer closes automatically. Correction will be established.

The following window shows that the corrections have been established.

Acquisition Protocol Wizard x|

Corrections
Establish comection images faor this protocol.

— Background
Established: September 26, 2002

| &

Clear Establish. View |

— Reference
Established: September 26, 2002

| 3
|

Clear | Establish | View

ﬂg Cancell <<Back| Mestz » | Finizh I Help I

Click Next and the following screen is displayed:-

Acquisition Protocol Wizard x|

Data output
Specify which components need to be exported.

— Export Data Components

¥ Protocol information ¥ Flate information

¥ Camera information Iv Quantification information

[v Filter infarmation [v Calibration information
—Data format

& Datain row-column format ¢ Data in database format

— Dption

I™ Crosstalk comection [~ Tiotallintensity measuremert

ﬂ ﬂ Cancel <<Back | Mextz» Finizh Help
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Select data output components as required and click Next. The following screen is
displayed:-

Acquisition Protocol Wizard

Post analysis
Specify the actions to perform ag part of the acguisition.

— Past Analysis

¥ Save image file
¥ Save Assayision data file

[+ Display result image

v Save result file
[~ Combine result file

Finish

ﬂg Eancell <<Back | Meut>>

Help

Save image file - saves the sample or result image, Save AssayVision data file -
saves sample data, Display result image - shows corrected image, Combine result
file - at the completion of a series of plate images this feature compiles a single
composite data file which incorporates all the data from every plate.

Select analysis output components as required and click Next.

The following screen is displayed:-

Acquisition Protocol Wizard x| Acquisition Protocol Wizard x|
Output path Output path
Specify a path where the result files (Image and D ata files) of an Specify a path where the result files Image and Data files] of an
acquizition are stored. acquizition are stored.
& System Default £ System Default
IC:\F‘HDGHAM FILESMAGIMG RESEARCH [MCWA554 IC:\PHDGHAM FILESWMAGING RESEARCH INCAASSA
" Pradefined Birowse,.. | &% Predefined Browse... |
i Determined at run time = Detarmined at run time
ﬂ ﬂ Cancel <¢Back | Meqss Finish Help I ﬂ g Cancel <<Back | Mexts> Finish Help

Select System Default or Predefined followed by definition via the Browse feature
to specify the output path as desired and click Finish.

If ‘Determine at run time’ is chosen the user has the option to choose a path
during manual acquisitions. However, in automation mode no user intervention is
possible. In that case the System Default path is used.
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The final established protocol will be displayed.

Protocol Manager x|
File

Select protocol:

Mew. . Rename... Delete adify....
td odality Fluorescence -
Flate Greiner 384 Black
Optical conf. Cy3
Camera Bin 3x3 Offzet [10 sec, nfa. nfa)
Template 16« 24 Square
Quantification Cenzity
Data processing Save image file

S ave Azzahizion data file
Save ASCH result file

Display result image -
Cismmel membmmm] b —bimae
4| B

™ Show extended information about protocol

Done | Help I

Click Done. The protocol is now complete and will be saved. This protocol will now
become the active protocol on the instrument and will be indicated as such in the
lower function bar under Protocol.

12.8. Use of AssayVision™ software for
operation of the LEADseeker™ multimodality
imaging system to establish a Fluorescence
Resonance Energy Transfer (FRET) imaging

protocol.

Establishing QTH Lamp Settings

Note: ensure the QTH lamp has been switched to 60% power for a minimum of two
minutes. A warning will appear if the lamp has not had sufficient time to warm up.
Under Settings select Lamp Manager....The following Lamp Settings window appears:

Lamp Settings x|

Lamp Interizity

}
20 B0 % 100%

QK. I Canhicel |

|Lamp temperature: 46.0°C [Bulb: fine

It is recommended that the lamp intensity is left at 60% for optimum lamp lifetime.
NB. This setting can be password protected. If required set intensity and click OK.

Under Assays select Protocol Manager. The following window appears:

Protocol Manager x|
File

Select protocol:

Mew... Rename. .. I Dilete I Muodify...
Microplate Caorning nbs 384 white
Camera Bin 3=3 (10 sec, nda)
Template 16 %24 Sguare
Quantification Density, Average background
Data processing Save ASCI result file

Export protocol information
Export data in database format
Output path: System default

[~ Show extended information about protosol

|
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Existing protocols can be re-called for use or modification, or a new protocol can
be established by selecting New. An existing protocol can be used as a template
if it is similar to the new protocol being established. However, it must contain a
camera setting with an identical binning factor. Alternatively, select No.

MNew Protocol

The Assay Vision Visuals screen opens automatically.

n AssayV¥ision - AIS

” Flle Edt View Image Camers Settings Wisuals Assays Window Help
EEFEEEE T s el
R AT | Y=

= Visuals: C:\Program Files'Imaging Research Inc}

[V Separate channels

4595
31
37343
2802
090<
29262
25912
2381
2193
2022
18573
17262
1537 2
1478
1368
1266
172
1084
1002
926
854
766
7238

+ Image View - Ch 1 / Data

@ —a <o

11}
T T T T T T T T 1
0 470 941 1411 1882 2352 2823 3283 37R4 4234 4704 5175 BG45 G116 B85 7057 757 7897 G468
rae [P

—"J Acquisition Protocol Wi zll

[ch1/Data but: Bin x4 |Protacol N& |ceo Term 4| M

stare|| 5] @ X3 B || BFmiciosoft word - TFR sor, . | FFjuntited - Paint |[ & Assayvision - A5 L2 S

HosoLa

The following window appears.

Acquisition Protocol Yizard x|

Specify a name for the protocol and enter a descriphion,

Protocol name: j

Description: ;I

L
Security: Mat pazsword protected Madify. .. |

ﬂﬂ Eancell ccBack | Mests» Firizh | Help I

Input the protocol name and description. By selecting Modify, the protocol can be
password protected if required. Select Next.
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The following window appears.

Acquisition Protocol Wizard x|

todality
Specify the protocol modality.

— Pratocal modality

{” Radiometric

Luminescence

Two wavelength luminescence

Fluorescence IW
FRET

TRF

TRFRET

FF

O Ne e e |

@ Nie e

gﬂ Eancell ccBack | Mext» Finishl Help I

Select modality. Choose FRET and select Next. If the flip mirror is not in the correct
position for SSF a reminder screen will prompt you. If prompted, turn the mirror to
the correct position as indicated on the instrument and click OK.

Eror x|

Q Flip mirror is not in the 55F position

The following window appears.

Acquisition Protocol Wizard x|

Plate
Specify a plate definition.

Plate name: [1536 +4mm ﬂ
1536 +dmm e .
F t 1536 +Bmm
e 1536 +7mm
Shape
Z buis 35 +Binm .
. Corming nbs 384 white
Harizontal Cost
Vertical o T L
& Costar 384 zalid white
Diagonal | Costar Solid Black 384

Costar Salid " hite 384

Diyrex 96 salid white

Greiner 1535 zalid white
iner 384 Black

ﬂﬂ Cancell <<Back | Mest:> FinishI Help I

The Acquisition Protocol Wizard now prompts for the input of the plate type.
Note that only microplate types already entered into the Plate Manager can be
selected. Click Next once selected.
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The following window appears.

Acquisition Protocol Wizard

Optical configuration
Specify the configuration of optical components.

Acquisition Protocol Wizard

Optical configuration
Specify the configuration of optical components.

W ave —\Waves
Donar: |Cy3FRET x| Infa. | Dener:  [Cy3FRET x| Infa.. |
Cy3
Accepton |Fluorescein Infa... | Acceptor. |Cya FRET j Infa... |
Cy3
| Fluorescein —
; Cv5
~Image typa Fluorescein FRET ~Image typg Cy3 FRET
[~ Donor excitation - Donar emission r Donor‘ Fluorescein FRET
[ Donar excitation - Acceptor emission [~ Danaor excitation - Acceptar ermission
[ Acceptor excitation - &cceptor emission [~ &cceptor excitation - Accephar emission
ﬂ ﬂ Cancel <<Back | Mest:> Finish Help | ﬂ ﬂ Cancel <<Back | Mests> Finish Help
The optical component configuration for FRET modality is now defined. Select
Cy3-FRET and Cy5-FRET from the drop-down menu and click Next. The correct
configuration for FRET should now be displayed.
Configuration Cy3 FRET x| Configuration Cy5 FRET x|
Camponent | D | Description | Component | D | Description |
E xcitation filer 1m Cy3/Cu3E E witation filter 102 Cyh
E mizzion filter 2m Cy3/Cy3B E rmigsian filter 202 Cyh
Epi mirror 30 Palka Dat Epi mirrar 3o Folka Dot
Emissioh dichraic 400 Ernpty Holder Emigsion dichroic 400 Empty Halder

Items marked with [*] are curently not installed Install..

Acquisition Protocol Wizard

Optical configuration

Specify the configuration of optical components.

W ave

Items marked with [*] are curently nat installed Install... I

Donor:  |Cy3FRET

j Infa... I

Acceptar |[Zy5 FRET

j Infa... |

-~ Image type

[~ Donor excitation - Donor emission
[ Donor excitation - Acceptor emission

™ Acceptor excitation - Acceptor emission

ﬂﬂ Cancel <<Back | Mext:> Firiizh

Help

If the correct optical components are not displayed and require changing, refer
back to section 12.2. - Change Optical Components.

Once everything is confirmed and all the optical components are in place select

Next.
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The following window appears.

Acquisition Protocol Wizard x|

Camera configuration
Specify the camera configuration and acquigition prarameters.

— Camera configuration

|Bin 33 Offset |
Exposure

|1 ZEC Shap... |
Cozmic noize

Defire... |
~TRF

Gate time: I paec Repeat I Hz
Drelay time: I peec

ﬂﬂ Cancell <¢Back | Mest» Eirizh | Help |

The recommended binning factor for the plate type will be selected by default.
If an alternative binning factor is required it can be chosen from the drop down
menu. The camera configuration, exposure time and cosmic noise removal
method must be selected at this point.

Cosmic Noise Removal
The following options are available: -

- Cosmic noise remaoval

caoincident average j Define... |

_|none
icoincident average
quazi-coincident average
median

E Define... |

Use either coincident average or quasi-co-incident average depending on the
image time.

Coincident Average: Compares the distribution of counts on two images acquired
using identical exposure times. Non-duplicated events are considered to be a
consequence of cosmic noise and are eliminated. Recommended for assays with
imaging times of <30 seconds (all radiometric, higher signal luminescence and
fluorescence assays).

Quasi-Coincident Average: Compares the distribution of counts on two images
acquired using one long (e.g. 300 seconds) and one short (e.g. 30 seconds)
exposure time. A mathematical extrapolation is then used to compare images and
eliminate cosmic noise events. The technique reduces the total time required to
complete the correction. Recommended for lower signal luminescence assays.

Median: The median filter considers each pixel in the image in turn and looks
at its nearby neighbours to decide whether or not it is representative of its
surroundings. If it is not representative, it replaces the pixel value with the
median of neighbouring pixel values. The median is calculated by first sorting
all the pixel values from the surrounding neighbourhood into numerical order
and then replacing the pixel being considered with the middle pixel value. (If
the neighbourhood under consideration contains an even number of pixels, the
average of the two middle pixel values is used.) Figure 1 illustrates an example
calculation.
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123 (125 | 126 | 130 | 140

- Neighbourhood values:
1221124 | 126 | 127 | 135

- 115, 119,120, 123, 124,

118 | 120 | 150 | 125 | 134 125,126,127, 150

1191115 | 11% | 123 | 133

- Median value: 124
111 | 116 | 110 | 120 | 130

Selection of Optimal Exposures

In the Camera configuration window input an exposure time. It is prudent to
select a short exposure time (1 second) when commencing optimisation to prevent
saturation of the CCD. Open the plate drawer and insert a reference plate. Close
plate drawer and select Snap.

Once the Snap has been selected the image acquisition has been completed and
an image will appear in the image view window and the image colour is matched
to signal level. Selecting the auto contrast function (F10, or the asterisk on the
Visuals screen) permits matching of image colour to signal level.

Note that the relationship between image time and 10D is linear. However, to
avoid pixel saturation, it is not advisable to work with signals in excess of

40,000 I0D. If necessary, the exposure time can be adjusted and re-imaged via
the Snap function until a satisfactory result is achieved. New images can be auto-
contrasted via F10 on the keypad.

Select Next to proceed to the template definition window.

Acquisition Protocol Wizard x|

Template
Define template dimenszion, element, start position.

r— Dimension
Mo Interval
Rows: I 153: I 14 pixel
Columms: I 243: I 14 pixel
— Element
Ll I3 [ 1 e
& Square -k
— Position
Positian... | Auto Align | Adjust... |
== Wrda | Refresh |
ﬂﬂ Eancell <<Back | Mext:> Firizh | Help |

A Template is now automatically displayed on the image view window.

[ Assay¥ision - Als =15l |8

Fle Edt View Image Comera Seitings Visuols Assays Window Help

EERETIEIRITEY T s nirrasl s =
=] o= =

g1

ST=E]

IET}
234 4704 175 BR45 G116 G595 7057 7527 7997  G4ER

g
g
0 @ _am i tobr o som e e 3
e 5| es 8
(— k=
Ch1/Dats Vo . . Moro /1 [input: Bin 33 0ffset |Protacek: Copy of TestSPA |CCD Ter 4| M
hstare||| 79} & 53 B || mmaerosoft word - PR 5er.. | junetied - pan: [ assayvision - ars LSRG 13
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Fig 1. Calculating the median value

of a pixel neighbourhood. As can be
seen the central pixel value of 150

is rather unrepresentative of the
surrounding pixels and is replaced with
the median value: 124. A 3 x 3 square
neighbourhood (kernel size of 3) is used
here --- larger neighbourhoods will
produce more severe smoothing.



If a non-standard plate is being used or a different binning factor chosen, some
of the above default settings may need to be changed. This is achieved by
manipulation of the row/column numbers, pixel dimensions and element shape
(refer to section 12.13.).

If anything has been changed press Refresh.

If it is necessary to realign the template grid with the snap image, select Adjust
and use the alignment window to achieve a rough alignment.

Adjust Alignment E A
Ratatiaon: deqres
Apply

| Urdo | |Hideparent|

Close the window once this has been achieved and select auto align. The
template will then be automatically aligned over the snap image.

If standard plate being used click next.

The following window appears on screen.

Acquisition Protocol Wizard x|

Correctiors
E stablish comection images for this protocol.

r~ Background
Not established

| E

[lear Establish Wigw

i~ Feferenc
Mot established

! E
|

Clezr I Establish.. I iew

gﬂ Eamcell <<Eackl Nexl>>| Finish I Help |

Flat Field Correction

It is important to correct for inherent optical abhorations that are attributable to
assay specific conditions. This is achieved by establishing flat field corrections
using Background and Reference plates.

Step 1. Background correction

Background correction plate(s) must be representative of plate type, assay volume
and buffer composition of the intended assay. Select background Establish. The
following prompt may appear.

Background Image _ x|
@ Do yiou wank ko load a new plate?
Yes Mo

Select Yes. The plate drawer opens automatically. Insert background plate and
drawer closes automatically. Normally only one plate is used to establish a
correction but there is an option to choose multiple plates.

Background Image Settings ll

Flate acquizition

[ Multiple plates: I 2 3: plates

Coincident average: I 2 3: frames per plate

Cancel I Help
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At this point, if the lamp is not already turned on it will automatically be switched
on. The lamp requires a full two minutes to warm up. Select OK.

If you were not prompted to insert a new plate the following screen appears.
Select OK.

Background Image x|

@ Please put Blank backgraund plake in the syskem,

Drawer opens automatically. Insert plate, drawer closes and the plate is counted
automatically and images of the background plate(s) will be aquired. Select View
to display on screen the background correction.

Step 2. Reference correction

Reference correction plates must be representative of the plate type, assay volume
and highest anticipated sample signal. Click reference Establish. Normally only
one plate is used to establish a correction but this plate can be imaged in two
orientations to minimise dispensing errors.

Flat Field Correction Settings x|

Image acquisition

[~ Multiple plates; I 1 3: plate

Caoincident average: I 2 3: frames per plate

(] I Eancell Help I

Drawer opens automatically, place reference plate in the machine, drawer closes
automatically as you click OK.

Flat Field Correction

@ Please put the reference plate in the system,

Correction will be established.

Acquisition Protocol Wizard x|

Corrections
E stablizh corection images for this protacal.

— Backgraund
Established: 5eptember 26, 2002

| e

Clear Establish.. View |

— Reference
Established: September 26, 2002

| 3
|

Clear | | Estabiish,. | View

ﬂg Cancell <<Back| Mexts» I Firizh I Help I

Click Next .
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The following screen is displayed:-

Acquisition Protocol Wizard

[rata outpuk

Specify which components need to be exported.

— Export [rata Components
¥ Pratocol infarmation
¥ Camera information

¥ Filter information

v Plate information
[V Quantification infarmation

IV Calibration information

— Data format

&' Data in row-column format € Data in database format

— Option

= Eross-talk corection

= Tiotal intersity measurement

ﬂﬂ Eancell <«<Back | Meut>>

Fiish | Help |

Select data output components as required and click Next. The following screen is

displayed:-

Acquisition Protocol Wizard

Post analysis

Specify the actions to perform as part of the acquisition.

— Post Analysi

[V Save image file
¥ Save Assayizion data file

™| Dizplapresult image

W Save result file
[~ Combine resul file

ﬂﬂ Eancell <<Back | Mext:>

Finish |  Help |

Save image file - saves the sample or result image, Save AssayVision data
file - saves sample data, Combine result file - at the completion of a series of plate
images this feature compiles a single composite data file which incorporates all

the data from every plate.

Select analysis output components as required and click Next.

The following screen is displayed:-

Acquisition Protocol Wizard

Output path
Specify a path where the rezult files (Image and D ata files] of an
acquisition are stored.

¢ System Default
IC:\F’HUGH."—\M FILESAMAGIMG RESEARCH [MCAWASSA

" Predefined Browse... |
|

" Determined at run time

ﬂ ﬂ Cancel <<Back | Heqt:» Finizh Help
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Acquisition Protocol Wizard x|

Output path
Specify a path where the result files [Image and Data files] of an
acquizition are stored,

" System Default
IC:\PHDGHAM FILESHIMAGING RESEARCH IMCWASSA,

% Predefined Browse... |
|

i~ Determined at run time

ﬂg Cancel <<Back | Mext:> Finizh Help
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Select System Default or Predefined followed by definition via the Browse feature
to specify the output path as desired and click Finish.

If ‘Determine at run time’ is chosen the user has the option to choose a path
during manual acquisitions. However, in automation mode no user intervention is
possible. In that case the System Default path is used.

The final established protocol will be displayed.

Protocol Manager x|
File

Select protocal;

Mewr... FRename... [ielete Modify...
b odality FRET -
Plate: Greiner 384 Black,
Optical config. [y
Donar Cy3FRET
Aooeptor CyB FRET
Camera Bin 343 Offzet (10 sec, nfa. nfa)
Template 16 % 24 Square
Quantification Density
[ata processing Save image file
Save dzzagvizion data fle -
Cmim AT cmnn il Film
« I ;I_I

™ Show estended information about protocal

Done I Help |

Click Done. The protocol is now complete and will be saved. This protocol will now
become the active protocol on the instrument and will be indicated as such in the
lower function bar under Protocol.

12.9. Use of AssayVision™ software for
operation of the LEADseeker™ multimodality
imaging system to establish a Time Resolved
Fluorescence (TRF) imaging protocol.

Under Assays select Protocol Manager. The following window appears:

Protocol Manager x|
Eile

Select pratocal:

MHew Fename I Delete I tadify
Microplate Corning nbs 384 white
Camera Bin 3«3 [10 zec, n/a)
Template 16 % 24 Square
Guantification Density, Average background
Data processing Save ASCI result file

E=port pratocol information
Expart data in database format
QOutput path: System default

™ Show estended information about protocol

roo|

Existing protocols can be re-called for use or modification, or a new protocol can
be established by selecting New. An existing protocol can be used as a template
if it is similar to the new protocol being established. However, it must contain a
camera setting with an identical binning factor. Alternatively, select No.

New Protocol

The Assay Vision Visuals screen opens automatically.
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[l Assay¥ision - AIS

Fle Edit View Image Camera Settings Visuaks Assays Window Help

SEEEEEIEIEETTT e ]
BOPReaENDA LS| e =

=i=g=

% Image Yiew - Ch

o —a <@

72338 s =
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0 470 941 1411 1882 2352 2823 3293 3764 4234 4704 5175 6645 E116 6586 7057 767 7997 846 g
it el 0
Cl Acquisition Protocal | 1<
[Cth1/Data but: Bin 4 |Protocol: W& |CCD Ter 4| ¥

Mstare|| ) @ 53 B || Wrvacrosof word - 7R ser.. | Funtled - paine || & assayvision - a1s

The following window appears.

Acquisition Protocol Wizard x|

Specify a name for the protocol and enter a dezcription.

Protocal name: j

Drescription: ;I

=
Security: Mot pazzword protected Modify... I

ﬂﬂ Eancell <cBack | Mest» Firizh | Help |

ZEGS

Input the protocol name and description. By selecting Modify, the protocol can be
password protected if required. Select Next. The following window appears.

Acquisition Protocol Wizard x|

fdodality
Specify the protocol modality.

— Protoceol modality

" Radiometric

€ Luminescence

' Two wavelength luminescence

" Fluorescence W
" FRET

& TRF

TR-FRET

-
CFP

ﬂﬂ Cancel <Back | Mesty» Firizh Help I
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Select modality. Choose TRF and select Next. If the flip mirror is not in the correct
position for TRF a reminder screen will prompt you. If prompted, turn the mirror to
the correct position as indicated on the instrument and click OK.

Q Flip mirrar is nok in the TRE position

The following window appears.

Acquisition Protocol Wizard x|

Flate
Specify a plate definition.

Plate name: [1536 +4mm ﬂ
1536 +dmm N.
E t 1536 +5mm —
Shape 1536 +7mm
Z fuis 96 +Bmm
Horizontal Corming nbe 384 white
ozontal |5

Vertical | postar 384 solid whits
Diagonal | Costar Solid Black 384
Costar Solid White 384
Dynex 96 solid white
Greiner 1536 solid white

gﬂ Cancel <<Back | Mext>> Firish Help

The Acquisition Protocol Wizard now prompts for the input of the plate type.
Note that only microplate types already entered into the Plate Manager can be
selected. Click Next once selected.

The following window appears.

Acquisition Protocol Wizard 5[

Optical configuration
Specify the configuration of optical components.

Configuration: | TRF j
EL TRF
Component
Ernizzion filter 204 Eurapiuni
“Epi mirrar 304 TRF Dichrioc
*Emizzion dichroic 400 Emphy Holder

Itemg marked with [*] are currently not installed Ingtall... |

ﬂg Cancell {¢Back | Meut:> FinishI Help |

The optical component configuration for the Time Resolved Fluorescence (TRF)
modality is now defined. Select the required fluor from the drop-down menu.
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The correct configuration for single wavelength steady state fluorescence should
now be displayed.

Acquisition Protocol Yizard x|

Optical configuration
Specify the configuration of optical components.

Configuration: I TRF j
Component I 1D I Description I
E miizzion filker 204 E uropiunm
Epi rriirrar an4 TRF Dichrioc
Emigzion dichroic 400 Empty Holder

All required components are installed |mstall...

ﬂﬂ Cancel | <<Back| etz | Firnzh | Help I

If the correct optical components are not displayed and require changing, refer
back to section 12.2. - Change Optical Components.

Once everything is confirmed and all the optical components are in place select
Next.

The following window appears.

Acquisition Protocol Wizard x|

Camera configuration
Specify the camera configuration and acquisition prarameters.

— Camera configuration

|Bin 33 Offset i

Expozure

I'I 1] sec  [500 flazhes) Shap... |

Cosmic noise:

Icoincident average j Defing. .. |
~TRF

Gate time: |4EIEI psec Repeat IEI] Hz

Dielay time: 400 pzec

ﬂﬂ I:ancell <<Back | Meut:> Finizh I Help I

The recommended binning factor for the plate type will be selected by default.
If an alternative binning factor is required it can be chosen from the drop down
menu. The camera configuration, exposure time and cosmic noise removal
method must be selected at this point. The suggested gate time, delay time and
lamp flash frequency displayed above have been selected for Europium.

Cosmic Noise Removal
The following options are available: -

- Cozmic noige removal

coincident average j Define... I

quaSI-CDIhCidEzht aerage ' Define. .. |

median

Use either coincident average or quasi-co-incident average depending on the
image time.
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Select Snap.

Coincident Average: Compares the distribution of counts on two images acquired
using identical exposure times. Non-duplicated events are considered to be a
consequence of cosmic noise and are eliminated. Recommended for assays with
imaging times of <30 seconds (all radiometric, higher signal luminescence and
fluorescence assays).

Quasi-Coincident Average: Compares the distribution of counts on two images
acquired using one long (e.g. 300 seconds) and one short (e.g. 30 seconds)
exposure time. A mathematical extrapolation is then used to compare images and
eliminate cosmic noise events. The technique reduces the total time required to
complete the correction. Recommended for lower signal luminescence assays.

Median: The median filter considers each pixel in the image in turn and looks at its
nearby neighbours to decide whether or not it is representative of its surroundings.
If it is not representative, it replaces the pixel value with the median of neighbouring
pixel values. The median is calculated by first sorting all the pixel values from the
surrounding neighbourhood into numerical order and then replacing the pixel being
considered with the middle pixel value. (If the neighbourhood under consideration
contains an even number of pixels, the average of the two middle pixel values is
used.) Figure 1 illustrates an example calculation.

123|125 | 126 | 130 | 140

Neighbourhood values:
1221124 | 126 | 127 | 133

- 115,119,120, 123, 124,
118 | 120 | 150 | 125 | 134 125,126,127, 150

119 1 115 | 119 | 123 | 133

Median value: 124
111 | 116 | 110 | 120 | 130

Selection of Optimal Exposures

In the Camera configuration window input an exposure time. It is prudent to
select a short exposure time (1 second) when commencing optimisation to prevent
saturation of the CCD. Open the plate drawer and insert a reference plate. Close
plate drawer and select Snap.

Once the Snap has been selected the image acquisition has been completed and
an image will appear in the image view window and the image colour is matched
to signal level. Selecting the auto contrast function (F10, or the asterisk on the
Visuals screen) permits matching of image colour to signal level.

Note that the relationship between image time and 0D is linear. However, to avoid
pixel saturation, it is not advisable to work with signals in excess of 40,000 10D. If
necessary, the exposure time can be adjusted and re-imaged via the Snap function
until a satisfactory result is achieved. New images can be auto-contrasted via F10
on the keypad. Select Next to proceed to the template definition window.

Acquisition Protocol Wizard x|

Template
Define template dimension, element, start position.

- Dimension
No Interval

Flows: 153: I 14 pixel
Calumns: 243: I 14 pixel

— Elemant

" Circle D:I l—n il

% Square
Puosition
’7 Puosition. .. AulUAIignI Adjust... I
= = rda | Refresh |

ﬂﬂ Cancel I <<Back| Mext>» I Finish I Help I
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of a pixel neighbourhood. As can be
seen the central pixel value of 150

is rather unrepresentative of the
surrounding pixels and is replaced with
the median value: 124. A 3 x 3 square
neighbourhood (kernel size of 3) is used
here --- larger neighbourhoods will
produce more severe smoothing.



A Template is now automatically displayed on the image view window.

Eie Edit View Image Camera Settings Visuals Assays Window Help
DS 4o @ 2|1 Gy [ s a8 e ||| o - ¢ WO T
BAYRaEXNDD S L K| [fowmwe ] IEE=

- Image View - Ch 1/ Data g =] o

]2l
47 LIkl e IED 2eT 2783 aTed ‘F’M 4704 G176 GE45  E116 €586 FOG7  TG27 TIOF  pdeR
x|

"she Acquisition Protocel Wizard el

HOSOIIfH

Ch1/Data lemizo . . Monos1 Input Bin 3«3 Offsel |Protocol: Copy of Test 5P |CCD Ter 4/ M
iR start H & K » |J W icrosoft Word - TFR Ser... | ]untied - Paint |[ & assayvision - a1s SEES s

If a non-standard plate is being used or a different binning factor chosen, some
of the above default settings may need to be changed. This is achieved by
manipulation of the row/column numbers, pixel dimensions and element shape
(refer to section 12.13.).

If anything has been changed press Refresh.

If it is necessary to realign the template grid with the snap image, select Adjust
and use the alignment window to achieve a rough alignment.

Adjust Alignmenk |
Fiatation: I degree

| I rdo I |Hideparent|

Close the window once this has been achieved and select auto align. The
template will then be automatically aligned over the snap image.

If standard plate being used click next.

The following window appears on screen.

Acquisition Protocol Wizard |

Corrections
Establish correction images for this protocol.

— Background
Mot established

| E

Clear Establish.. iew |

— Reference
hat establizhed

| 3
|

Clear | Establish | iiew

gﬂ Eancell <<Eackl Ne:-tt>>| Finish I Help I
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Flat Field Correction

It is important to correct for inherent optical abhorations that are attributable to
assay specific conditions. This is achieved by establishing flat field corrections
using Background and Reference plates.

Step 1. Background correction

Background correction plate(s) must be representative of plate type, assay volume
and buffer composition of the intended assay. Select background Establish. The
following prompt may appear.

Background Image |
@ Do ol wank ko load a new plake?
Yes Mo

Select Yes. The plate drawer opens automatically. Insert background plate and
drawer closes automatically. Normally only one plate is used to establish a
correction but there is an option to choose multiple plates.

Background Image Settings ﬂ

Plate acquisition

[ Multiple plates; I 2 3: plates

Coincident average: I 2 3: framesz per plate

Cahcel I Help I

At this point, if the lamp is not already turned on it will automatically be switched
on. The lamp requires a full two minutes to warm up. Select OK.

If you were not prompted to insert a new plate the following screen appears.
Select OK. Drawer opens automatically. Insert plate, drawer closes and the plate
is counted automatically and images of the background plate(s) will be aquired.

Background Image X|

@ Please put blank background plate in the syskem.

Select View to display on screen the background correction.

Step 2. Reference correction
Reference correction plates must be representative of the plate type, assay volume
and highest anticipated sample signal. Click reference Establish.

Normally only one plate is used to establish a correction but this plate can be
imaged in two orientations to minimise dispensing errors.

Flat Field Correction Sektings x|

|mage acquizition

[ Multiple plates: I 1 3: plate

Coincident average: I 2 3: frames per plate

Ok I Cancel | Help
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Drawer opens automatically, place reference plate in the machine, drawer closes
automatically as you click OK.

Flat Field Correction '5 x|

@ Please put the reference plate in the system.

Correction will be established.

Acquisition Protocol Wizard x|

Corrections
Eztablizh comection images for this protocol.

— Background
Established: September 26, 2002

| o

Clear Establish View |

— Reference
E ztablizhed: September 26, 2002

| 3
|

Clear | | Establish. | iew

ﬂg I:anu:ell <<Eackl Mexts» I Finizh | Help |

Click Next .

The following screen is displayed:-

Acquisition Protocol Wizard =

Data output
Specify which components need to be exported.

— Export Data Components

¥ Protocol information ¥ Plate information
V¥ Camera information ¥ Quantification information
IV Filter information v Calibration information

— Dvata format
& Diatain row-column format € Data in database format

-~ Option

[™ | Cross-talk corection [ Total intensity measurement

ﬂﬂ Cancel <¢Back | Meut:> Firizh Help
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Select data output components as required and click Next. The following screen is
displayed:-

Acquisition Protocol Wizard

Fost analysis
Specify the actions to perform as part of the acquisition.

— Post Analyzis

[V Save image file
[V Save Aszayision data file

¥ Display result image

V¥ Save result file
[ Combine result file

Finizh

ﬂg Cancell <<Back | Mests»

Help

Save image file - saves the sample or result image, Save AssayVision data

file - saves sample data, Display result image - shows corrected image, Combine
result file - at the completion of a series of plate images this feature compiles a
single composite data file which incorporates all the data from every plate.

Select analysis output components as required and click Next.

The following screen is displayed:-

Acquisition Protocol Wizard | Acquisition Protocol Wizard x|
Output path Output path
Specify a path where the rezult files (Image and D ata files] of an Specify a path where the result files (Image and Data files) of an
acquisition are stored. acquisition are stored.
& Systemn Default " System Default
IE:\F'F!EIGFI.-’-‘«M FILESSMAGING RESEARCH IMCAASSA |C:\PFIDGF|AM FILESMAGING RESEARCH IMChASSA,
" Predsfined Browse.. | * Predefined Browse... |
™ Determined at run time " Determined at rn time
ﬂ ﬂ Cancel <<Back | Hedts Firizh Help I ﬂ g Cancel <<Back | Mest:: Finizh Help

Select System Default or Predefined followed by definition via the Browse feature
to specify the output path as desired and click Finish.

If ‘Determine at run time’ is chosen the user has the option to choose a path
during manual acquisitions. However, in automation mode no user intervention is
possible. In that case the System Default path is used.

The final established protocol will be displayed.
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Protocol Manager |
File

Select protocol:

MHew. .. Rename... Delete b odify...
tdodality TRF
Plate Greiner 384 Black
Optical conf. TRF
Camera Bin 343 Offzet [10 zec, nfa, nta) - TRF
Template 16 % 24 Square
Quantification Density
Data processing Save ASCI result file
Export protocol infarmation
Ewport data in databaze format
Output path: Spetem default

[” Show extended information about protocaol

Done | Help |

Click Done. The protocol is now complete and will be saved. This protocol will now
become the active protocol on the instrument and will be indicated as such in the
lower function bar under Protocol.

12.10. Use of AssayVision software for
operation of the LEADseeker™ multimodality
imaging system to establish a Time Resolved
Fluorescence Resonance Energy Transfer (TR-
FRET) imaging protocol.

Under Assays select Protocol Manager. The following window appears:

Protocol Manager x|
File

Select protocal:

MNew... Fiename. .. | Delete | Modify...
Microplate Corning nbe 384 white
Camera Ein 3x3 [10 zec, nfa)
Template 16 % 24 Square
Quantification Dengity, Average background
[rata processing Save ASCI rezult file

Export protocol information
Export data in database fomat
Output path: Sestem default

™ Show extended information about protocal

|

Existing protocols can be re-called for use or modification, or a new protocol can
be established by selecting New. An existing protocol can be used as a template
if it is similar to the new protocol being established. However, it must contain a
camera setting with an identical binning factor. Alternatively, select No.

Mew Protocol
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The Assay Vision Visuals screen opens automatically.

[0l Assayvision - Al

Flle Edt View Image Camera Settings Visuals Assays ‘Window Help
W T e |
CEERCY AT A (=l

~= ¥isuals: C:\Program Files'Imaging Research Inc

Operations

momay

[V Separate channels

2 Image Yiew -

o —a <o
]
=
erviion

=k e ——
0 470 S 1411 1882 2352 2823 283 3764 4734 4704 5175 GB45 G116 ESEE 7057 7527 7997 BIEB g
[ @
Feaseion rocor | g
[Ch1/Data but: Bin x4 [Protacal: NA |CCD Terr 4 M
i#fystart H ] @& = > |J B Micrasoft word - TFR Ser... | #f)untiled - Paint |[ & assayvision - a15 EZEAY S

The following window appears.

Acquisition Protocol Wizard x|

Specify a name for the protocol and enter a description.

Protocal name: - |

Description: ;I

Security: Mot password pratected Madify... I

ﬂﬂ Eancell <<Back | Mext>> Finizh | Help |

Input the protocol name and description. By selecting Modify, the protocol can be
password protected if required. Select Next. The following window appears.

Acquisition Protocol Wizard x|

tdodality
Specify the pratacal rmadality.

— Protocol modality

" Radiometric

Luminescence

Twio wavelength luminescence

Fluorescence W
FRET

TRF

TRFRET

FF

IS Ble e e e

)

ﬂﬂ Cancel <cBack | Mexts> Firizh Help
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Select modality. Choose TR-FRET and select Next. If the flip mirror is not in the
correct position for TRF a reminder screen will prompt you. If prompted, turn the
mirror to the correct position as indicated on the instrument and click OK.

Q Flip mitrar is not in the TRF position

x|

The following window appears.

Acquisition Protocol Wizard

Flate
Specify a plate definition.

Greins

Plate name: {1536 +4mm
1536 +dmm
F i 1536 +5mm
e 1536 +7mm
Shape
2 s 36 +Bmm .
; Corning nbs 384 white
Harizattal Costar
Vertical | Coctar 384 solid white
Diagonal | Costar Solid Black 364
Coztar Solid White 384
Dynex 96 zolid white
Gireiner 1536

zolid wihite

[r]le

ﬂ ﬂ Cancel

<<Back

MHests >

Firizh Help

The Acquisition Protocol Wizard now prompts for the input of the plate type.
Note that only microplate types already entered into the Plate Manager can be

selected. Click Next once selected.

The following window appears.

Acquisition Protocol Wizard |
Optical configuration
Specify the configuration of optical components for each of the
fluors.
r~ Fluor 1
Configuratiorn; IEU TRF j

Cy5 TRFRET

MName:

= Fluar 2

Configuration: I Cy5 TRFRET

IE_I,IE TRFRET

[ |
Infa... |

Name:

A & concel

<¢Back | Mexts» Firzh Help

Acquisition Protocol Wizard |
Optical configuration
Specify the configuration of optical components for each of the
fluors.
r— Fluor 1
Configuration; IEU TRF j
Mame: IEU TRF Info... I
= Flucr 2
Configuration:  |Cy5 TRFRET j
EL TRF
MName:
|

% ﬂ Cancel <¢Back | Mest:> Firizh Help

The optical component configuration for TR-FRET modality is now defined. Select
EU TRF and Cy5 TRFRET from the drop-down menu and click Next.
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The correct configuration for FRET is displayed when the Info... tab is selected.

Configuration EU TRF x|
Component | 1D | Diezcription |
Emizsion filker 204 Europium
Epi mirrar 304 TRF Dichrioc
Emiszion dichroic 400 Empty Halder

Itemns marked with [*] are currently not installed |mztall... |

Configuration Cy5 TRFRET

Component | 18] | Dezcription
E mizsion filker 202 Cyb

Epi mirrar 04 TRF Dichrioc
Emisgion dichroic 400 Empty Holder

Items marked with [*] are cumently not ingtalled |rstall. |

Acquisition Protocol Wizard x|
Optical configuration
Specify the configuration of optical components for each of the
fluors.
r— Fluor 1
Configuration: IEU TRF j
I arne: IEU TRF Infa... I
—Fluar 2
Configuratior: IE_I,IE TRFRET j
Name: [cys TRFRET _nio. |
|
g ﬂ Cancel I <<Back | Mext:» Firizh | Help |

If the correct optical components are not displayed and require changing, refer
back to section 12.2. - Change Optical Components.

Once everything is confirmed and all the optical components are in place select

Next.

The following window appears.

Acquisition Protocol Wizard |
Camera configuration
Specify the camera configuration and acquisition prarameters.
— Camera configuration
| Bin 343 Dffeet =]
Expozure
|1 il zec (900 flazhes) Shap... |
Cosmic noize
Icoincident avelage j Define... |
~TRF
Gate time: IBD psec Repeat |5E| Hz
Delay time: 400 e

gﬂ Cancell <¢Back | Mexts>

Firish |~ Help |

The recommended binning factor for the plate type will be selected by default.

If an alternative binning factor is required it can be chosen from the drop down
menu. The camera configuration, exposure time and cosmic noise removal
method must be selected at this point. The suggested gate time, delay time and
lamp flash frequency displayed above have been selected for Europium and Cy5.
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Cosmic Noise Removal
The following options are available: -

- Cozmic noige removal

coincident average j Define. .. |

_|hone

{coincident averane
quazi-coincident average
rmedian

| Define... |

Use either coincident average or quasi-co-incident average depending on the
image time.

Coincident Average: Compares the distribution of counts on two images acquired
using identical exposure times. Non-duplicated events are considered to be a
consequence of cosmic noise and are eliminated. Recommended for assays with
imaging times of <30 seconds (all radiometric, higher signal luminescence and
fluorescence assays).

Quasi-Coincident Average: Compares the distribution of counts on two images
acquired using one long (e.g. 300 seconds) and one short (e.g. 30 seconds)
exposure time. A mathematical extrapolation is then used to compare images and
eliminate cosmic noise events. The technique reduces the total time required to
complete the correction. Recommended for lower signal luminescence assays.

Median: The median filter considers each pixel in the image in turn and looks at its
nearby neighbours to decide whether or not it is representative of its surroundings.
If it is not representative, it replaces the pixel value with the median of neighbouring
pixel values. The median is calculated by first sorting all the pixel values from the
surrounding neighbourhood into numerical order and then replacing the pixel being
considered with the middle pixel value. (If the neighbourhood under consideration
contains an even number of pixels, the average of the two middle pixel values is
used.) Figure 1 illustrates an example calculation.

123125 | 126 | 130 | 140

Neighbourhood values:
122|124 | 128 | 127 | 135

115,119,120, 123, 124,

118 | 120 | 150 | 125 | 134 125,126,127, 150

11% | 115 | 11% | 123 | 133

Median value: 124
111|116 | 110 | 120 | 130

Selection of Optimal Exposures

In the Camera configuration window input an exposure time. It is prudent to
select a short exposure time (1 second) when commencing optimisation to prevent
saturation of the CCD. Open the plate drawer and insert a reference plate. Close
plate drawer and select Snap.

Once the Snap has been selected the image acquisition has been completed and
an image will appear in the image view window and the image colour is matched
to signal level. Selecting the auto contrast function (F10, or the asterisk on the
Visuals screen) permits matching of image colour to signal level.

Note that the relationship between image time and 10D is linear. However, to
avoid pixel saturation, it is not advisable to work with signals in excess of

40,000 I0D. If necessary, the exposure time can be adjusted and re-imaged via
the Snap function until a satisfactory result is achieved. New images can be auto-
contrasted via F10 on the keypad.
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of a pixel neighbourhood. As can be
seen the central pixel value of 150

is rather unrepresentative of the
surrounding pixels and is replaced with
the median value: 124. A 3 x 3 square
neighbourhood (kernel size of 3) is used
here --- larger neighbourhoods will
produce more severe smoothing.



Select Next to proceed to the template definition window.

Acquisition Protocol Wizard x|

Template
Define template dimenszion, element, start position.

r— Dimenszion
Mo, Interval
Rows: I 153: I 14 pixel
Columms: I 243: I 14 pixel
— Element
Ll I3 [ 7 e
& Square -k
r— Position
Positian... | Auto Align | Adjust... |
== Wrda | Refresh |

ﬂﬂ Eancell <<Back | Mext>> Finishl Help |

A Template is now automatically displayed on the image view window.

[l Assay¥ision - AIS

Ele Edt View Image Camera Settings Visusls Assays Window Help
FEFIEE IR = sl A s
BAYRaERNDD ' 1 K| [[owrwe ] EE=

+ Image View - Ch 1 / Data 4 ol

7239 T
T T T T T T T T T i
0 4 S ind oo Ry newd 993 k4 M3 4704 5175 GB45 G116 656 057 7HA T9W  B4EE &
i g
L — E3
Ch1/Data lamtso . . . Mono /1 linput: Bin 3«3 Offset |Protocol: Copy of TestSPA |CCD Ten 4| ]
ifstart ||| 1] @ 51 D || WPMiorosoft word - TRk Ser... | F]uniited - Paint |[ @ Assay¥ision - a15 S S 1

If a non-standard plate is being used or a different binning factor chosen, some
of the above default settings may need to be changed. This is achieved by
manipulation of the row/column numbers, pixel dimensions and element shape
(refer to section 12.13.).

If anything has been changed press Refresh.

If it is necessary to realign the template grid with the snap image, select Adjust
and use the alignment window to achieve a rough alignment.

X

Fatation: degree

| [rado I |Hide parentl

Adjust Alignment

Close the window once this has been achieved and select auto align. The
template will then be automatically aligned over the snap image.

If standard plate being used click next.
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The following window appears on screen.

Acquisition Protocol Wizard x|

Camections
E stablizh comrection images for thiz protocol.

— Background
Mot established

| B

lear Establish... Wiew |

— Reference
Mot established

| 3
|

Cear | Establish.. | Wi

gﬂ Eancell <<Back| Mesxts» | Finizh I Help |

Flat Field Correction

It is important to correct for inherent optical abhorations that are attributable to
assay specific conditions. This is achieved by establishing flat field corrections
using Background and Reference plates.

Step 1. Background correction

Background correction plate(s) must be representative of plate type, assay volume
and buffer composition of the intended assay. Select background Establish. The
following prompt may appear.

Background Image x|

@ Do wou want to load a new plate?

Yes Mo |

Select Yes. The plate drawer opens automatically. Insert background plate and
drawer closes automatically. Normally only one plate is used to establish a
correction but there is an option to choose multiple plates.

Background Image Setktings ﬂ

Plate acquisition

[ Multiple plates: I 2 3: plates

Coincident average: I 2 3: frames per plate

Cancel | Help |

At this point, if the lamp is not already turned on it will automatically be switched
on. The lamp requires a full two minutes to warm up. Select OK.

If you were not prompted to insert a new plate the following screen appears.
Select OK. Drawer opens automatically. Insert plate, drawer closes and the plate
is counted automatically and images of the background plate(s) will be aquired.

Background Image |

@ Flease put blank background plate in the system.

Select View to display on screen the background correction.
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Step 2. Reference correction

Reference correction plates must be representative of the plate type, assay volume
and highest anticipated sample signal. Click reference Establish. Normally only
one plate is used to establish a correction but this plate can be imaged in two

orientations to minimise dispensing errors.

Flat Field Correction Settings |

Image acquizition

™ Multiple plates: I 1 3: plate

Caircident average: I 2 3: frames per plate

0k I I:ancell Help |

Drawer opens automatically, place reference plate in the machine, drawer closes

automatically as you click OK.

Flat Field Correction g x|

@ Please put the reference plate in the system.

Correction will be established.

Acquisition Protocol Wizard x|

Corrections
Establish comection images for this protocal,

— B ackground
E stablished: September 26, 2002

| 8

Clear Establsh, Yiew |

— Reference
E stablished: September 26, 2002

| 3
|

Clear | | Estalish.. | Yiew

ﬂg Eancell <<Back| Mext: > I Finizh I Help I

Click Next .

The following screen is displayed:-

Acquisition Protocol Wizard x|

[rata output
Specify which components need to be exported.

— Expart Data Components

¥ Protacal information ¥ Flate information

¥ Camera infarmation v Quantification information

[v Filter infarmation [v Calibration information
—Data format

& Datain row-column format ¢ Data in database format

— Dptioh

I™ Cross-talk comection ™ Tiotallintensity measuremert

ﬂ ﬂ Cancel <<Back | Mextz> Finizh Help
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Select data output components as required and click Next. The following screen is
displayed:-

Acquisition Protocol Wizard

Post analpsis
Specify the actions to perform as part of the acquisition,

— Post Analyziz

¥ Save image file
v Save Aszayvision data file

™ Displayresult image

V¥ Save result file
[~ Combine result file

Finish | Hep |

ﬂﬂ Eancell ¢¢{Back | Mext>>

Save image file - saves the sample or result image, Save AssayVision data

file - saves sample data, Combine result file - at the completion of a series of plate
images this feature compiles a single composite data file which incorporates all
the data from every plate.

Select analysis output components as required and click Next.

The following screen is displayed:-

Acquisition Protocol Wizard x| Acquisition Protocol Wizard x|
Output path Output path
Specify a path where the result files Image and D ata filez) of an Specify a path where the result files [Image and Data files] of an
acquisition are stored. acquizition are stored.
% System Default ™ Systern Default
|C:\PHDGF|!—‘«M FILES“IMAGING RESEARCH IMCAASSA |I::\PF|DGF|AM FILES“IMAGIMNG RESEARCH IMChWASSA
" Predefined Brayze... | % Predefined Erowse. . |
" Determined at run time  Determined at un time
ﬂ ﬂ Cancel <<Back | Mest:> Finish Help ﬂ g Caricel <<Back | Mext>> Finish Help

Select System Default or Predefined followed by definition via the Browse feature
to specify the output path as desired and click Finish.

If ‘Determine at run time’ is chosen the user has the option to choose a path
during manual acquisitions. However, in automation mode no user intervention is
possible. In that case the System Default path is used.

The final established protocol will be displayed.
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Protocol Manager x|
File:

Select pratacol TR-FRET Testl

Mew... Fename... Delete Modify...
W odality TRF-FRET -
Plate Greiner 384 zolid white
Optical config. D-A
Dranor EU TRF
Acceptor Cya TRFRET
Camera Bin 343 Offzet (10 zec. nfa, nfa) - TR
Template 16 = 24 Square
Quantification Density
Data processing Save image file
S ave Agzayhision data file -
Comnam AT emm b Film
« | LlJ

[~ Show extended information about protocol

[one | Help |

Click Done. The protocol is now complete and will be saved. This protocol will now
become the active protocol on the instrument and will be indicated as such in the
lower function bar under Protocol.

12.11. Use of AssayVision™ software for
operation of the LEADseeker™ multimodality
imaging system to establish a Fluorescence

Polarisation (FP) imaging protocol.

Establishing QTH Lamp Settings

Note: ensure the QTH lamp has been switched to 60% power for a minimum of two
minutes. A warning will appear if the lamp has not had sufficient time to warm up.
Under Settings select Lamp Manager....The following Lamp Settings window appears:

Lamp Settings ﬂ

Lamp |ntensity

20% Wz 1002
(] I Cancel I

|Lamp temperature: 46.0°C [Bulb: fine

It is recommended that the lamp intensity is left at 60% for optimum lamp lifetime.
NB. This setting can be password protected. If required set intensity and click OK.

Under Assays select Protocol Manager. The following window appears:

Protocol Manager |
Eile

Select pratocal:

Mew... Rename... | Delete I Madify...
Microplate Coming nbz 384 white
Camera Bin 3«3 (10 sec, n/a)
Template 168 24 Square
Quantification Density, Average background
[ ata processing Save ASCH result file

Export pratocal infarmation
Export data in databaze format
Output path: System default

[ Show extended information sbout pratocol

|
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Existing protocols can be re-called for use or modification, or a new protocol can
be established by selecting New. An existing protocol can be used as a template
if it is similar to the new protocol being established. However, it must contain a
camera setting with an identical binning factor. Alternatively, select No.

MNew Protocol

The Assay Vision Visuals screen opens automatically.

n AssayYision - AIS

H Elle Edit Wiew Image Camera Settings Wisuals Assays window Help

D ;=082 |0 % [E——] e ]|
EEEITECAY L | =

o S ‘0gram Imaging Research Inc'

[V Separate channels

4535
4131
37343
3350+
3080
2826+
7591+
2381

7153
222
18672
17262
1557

& Image ¥iew - Ch 1 / Data

©—ma o

K1}
T T T T T T T T T
0 470 941 1411 1882 2382 2823 3293 37E4 4234 4704 5175 5645 G116 ERGE 7057 7527 7997 2468
68 — g

o Acquisition Protocol W 5||

[Ch1/Data but: Bin 4 [Pratocat HA [ECD Ter 4 M

i#start| | 1] @& 59 B H T Microsoft Ward - TFR Scr.‘.I TP untitled - Paint | B Assayvision - A1S S [ T

Lososap

The following window appears.

Acquisition Protocol Wizard x|

Specify a name for the protocol and enter a description.

Praotocol name: j
D escription: ;I

-
Security; Mot pagzword protected Modify... |

ﬂﬂ Eancell <<Back | Mests> FinishI Help I

Input the protocol name and description. By selecting Modify, the protocol can be
password protected if required. Select Next.
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The following window appears.

Acquisition Protocol Wizard x|

b4 odality
Specify the protocal madaliby.

— Protocol modality

" Radiometric

Lunningscence

Two wavelength luminescence

Fluorescence IWI
FRET

TRF

TRF-FRET

FF

o e N Bie Nie e |

O]

Zjﬂ Cancel coBack | Mest:» Firzh Help

Select modality. Choose FP and select Next. If the flip mirror is not in the correct
position for SSF a reminder screen will prompt you. If prompted, turn the flip mirror
handle to the correct position as indicated on the instrument and click OK.

Eror x|

Q Flip mirrar is nak in the S5F position

The following window appears.

Acquisition Protocol Wizard x|

Flate
Specify a plate definition.

Plate name: [1536 +4mm j
1536 +dmm = -
F t 1536 +5mm
Shane |53 +7mm
pe
Z his 36 -+ .
Hari Corning nbs 384 white
arizontal Cast
Vetical s - L
= Costar 384 solid white
Diagonal | Costar Solid Black 334
Costar Solid White 384
Diynex 96 zolid white

Greiner 1536 solid white
Grei -k

gﬂ Cancel ccback | Mest:» Firizh Help

The Acquisition Protocol Wizard now prompts for the input of the plate type.
Note that only microplate types already entered into the Plate Manager can be
selected. Click Next once selected.
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The following window appears.

Acquisition Protocol Wizard |

Optical configuration
Specify the canfiguration of optical componemts.

Configuration: | Fluarescein FP Em =5 j

Conporent W

*Excitation fitel Cy5 FF Em=5

*Emizzion filker 203 Fluorescein

*Epi mirror 303 Fluorezcein FP dichroic
Ermnizzion dichnic 403 Flucrescein
Emizsion polarizer

Excitation polarizer War

Iterms marked with [¥] are currently not installed Install... |

ﬂﬂ Eancell <¢Back | MWexts> Firnsh | Help |

The optical component configuration for the Fluorescence Polarisation (FP)
modality is now defined. Select the required fluor from the drop-down menu. The
correct configuration for FP should now be displayed.

Acquisition Protocol Wizard ] x|

Optical configuration
Specify the configuration of optical components.

Configuration: IE_l,JBE FP Em=5 j
Component | 1D | Description |
E scitation filker 10 Cy3/Cy3B
Emigsion filker 20 Cy3/Cy3B
E pi mirror am Cyw3B FP
Emission dichroic 401 Cy3
Emission polarizer S
E xcitation polarizer War
&l required compaonents are installed

ﬂﬂ Cancell <<Back| Mesxt:> I Firiizh | Help |

If the correct optical components are not displayed and require changing, refer
back to section 12.2. - Change Optical Components.

Once everything in confirmed and all the optical components are in place select
Next.

The following window appears.

Acquisition Protocol Wizard : il

Carmera configuration
Specify the camera configuration and acquisition prarameters.

— Camera configuration
[Bin 343 Oifset R
Exposure
Cosmic noize
Icoincidenl average j Defire... |
—~TRF
Gate time: I— psec Repeat I_ Hz
Delay time: I— pzec

ﬂﬂ Cancell <<Eack| Mexts > I Firizh I Help |
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The recommended binning factor for the plate type will be selected by default.
If an alternative binning factor is required it can be chosen from the drop down
menu. The camera configuration, exposure time and cosmic noise removal
method must be selected at this point.

The following options are available for cosmic noise removal: -

- Cozmic noise removal

coincident average j Define. .. |

Drefine. . |

Use either coincident average or quasi-co-incident average depending on the
image time.

_|none
‘concident average
quasi-coincident average
median

Selection of Optimal Exposures

In the Camera configuration window input an exposure time. It is prudent to
select a short exposure time when commencing optimisation to prevent saturation
of the CCD. Once all the parameters have been selected click Snap.

Once the Snap has been selected the image acquisition has been completed and
an image will appear in the image view window and the image colour is matched
to signal level. Selecting the auto contrast function (F10, or the asterick on the
Visuals screen) permits matching of image colour to signal level.

Note that the relationship between image time and 10D is linear. However, to
avoid pixel saturation, it is not advisable to work with signals in excess of

40 000 10D. If necessary, the exposure time can be adjusted and re-imaged via
the Snap function until a satisfactory result is achieved. New images can be auto-
contrasted via F10 on the keypad.

Coincident Average: Compares the distribution of counts on two images acquired
using identical exposure times. Non-duplicated events are considered to be a
consequence of cosmic noise and are eliminated. Recommended for assays with
imaging times of <30 seconds (all radiometric and higher signal luminescence
assays).

Quasi-Coincident Average: Compares the distribution of counts on two images
acquired using one long (e.g. 300 seconds) and one short (e.g. 30 seconds)
exposure time. A mathematical extrapolation is then used to compare images and
eliminate cosmic noise events. The technique reduces the total time required to
complete the correction. Recommended for lower signal luminescence assays.

Median: The median filter considers each pixel in the image in turn and looks at its
nearby neighbours to decide whether or not it is representative of its surroundings.
If it is not representative, it replaces the pixel value with the median of neighbouring
pixel values. The median is calculated by first sorting all the pixel values from the
surrounding neighbourhood into numerical order and then replacing the pixel being
considered with the middle pixel value. (If the neighbourhood under consideration
contains an even number of pixels, the average of the two middle pixel values is
used.) Figure 1 illustrates an example calculation.

123 (125 | 126 | 130 | 140

Neighbourhood values:
1221124 | 126 | 127 | 135

115,119,120, 123, 124,

118 | 120 | 150 | 125 | 134 125,126,127, 150

119 | 115 | 11% | 123 | 133

Median value: 124
111 (116 | 110 | 120 | 130
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Fig 1. Calculating the median value

of a pixel neighbourhood. As can be
seen the central pixel value of 150

is rather unrepresentative of the
surrounding pixels and is replaced with
the median value: 124. A 3 x 3 square
neighbourhood (kernel size of 3) is used
here --- larger neighbourhoods will
produce more severe smoothing.



Select Next to proceed to the template definition window.

Acquisition Protocol Wizard

Template

Drefine template dimenzion, element, start position.

r— Dimension
Mo. Interval
Rows: I 153: I 14 piwel
Columns: I 243: I 14 pixel
— Element
i~ Circle D---;T\ I—H pisel
% Sguare -k
r— Position
Position... Auto Align I Adjust... I
= & Uhda I Refresh |
ﬂﬂ Eancell <<Back | Meut>> Firizh I Help |

A Template is now automatically displayed on the image view window.

[l] Assay¥ision - AlS

Eie Edt View Image Camera Settings Visusls Assays Window Help

2| oo - e @ T ]

ZEEEETEIRIETT - e
€5 DA™ ) XS

BAY e & || [Farget tabie =]

=N

> Image ¥iew - Ch 1 / Data

g =l |

) a7 at REARE 1000 el 203 c 234 4704 5175 5645 B116  BS86 7057 7827 7997 8468

Ch1/Data et . oo /1

i#fStart H ] & 53 H B Microsoft Word - TFR Scr... | #Fjuntited - Paint

=
LT E
2
@
S
[Input: Bin 33 Offset |Protocol: Copy of Test SPA |CCD Ter 4 ¥
|[ & assayvision - a1s LSRG s

If a non-standard plate is being used or a different binning factor is used, some
of the above default settings may need to be changed. This is achieved by
manipulation of the row/column numbers, pixel dimensions and element shape

(refer to section 12.13.).

If anything has been changed press Refresh.

If it is necessary to realign the template grid with the snap image, select Adjust
and use the alignment window to achieve a rough alignment.

Adjust Alignmenk |

degree

| [rdo I |Hi|:|e parentl

Fiatation:

Close the window once this has been achieved and select auto align. The

template will then be automatically aligned over the snap image.

If standard plate being used click Next.
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The following window appears on screen.

Acquisition Protocol Wizard |

Comections
Establish corection images for thiz protocal.

— Reference Backaround
Mot established

Clear | Establish... | Wi

— Reference Calibration [FFC)
Mot established

Clear | Estatilizh.. | iey

~Azzay Background
Mat establizhed

™ Use Reference Background
Clear | Establish... | Yiew |

— 1

~ L

L1

ﬂg Eancell <<Back | Mext>> FinishI Help |

Reference Background is used to establish a background from a buffer only plate.

Reference Calibration (FFC) is used to establish the flat field correction using a
uniform calibration plate.

Assay Background is not always required (user decision) and calibrates using a
plate which contains everything except the fluor. If this is not to be used tick the
Reference Background box.

Flat Field Correction

It is important to normalise the uniformity of the system so that maximal detection
efficiency can be achieved. This is achieved by establishing ‘flatfield corrections’
using both Background and Reference plates.

Step 1. Background correction

Background correction plate(s) must be representative of plate type, assay volume
and buffer composition of the intended assay. Select background Establish. The
following prompt may appear.

Background Image 3 x|
@ Do wou wank to load a new plate?
=t u] |

Select Yes. The plate drawer opens automatically. Insert background plate and
drawer closes automatically. Normally only one plate is used to establish a
correction but there is an option to choose multiple plates.

Reference Background Image Settings ﬂ

Plate acquizition

[T Multiple plates: I 1 3: plate

Coincident average: I 2 3: framesz per plate

(] I Eancell Help |

At this point, if the lamp is not already turned on it will automatically be switched
on. The lamp requires a full two minutes to warm up. Select OK.
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If you were not prompted to insert a new plate the following screen appears.
Select OK. Drawer opens automatically. Insert plate, drawer closes and the plate
is counted automatically and images of the background plate(s) will be acquired.

Background Image x|

@ Please put blank backaround plate in the system.

Select View to display on screen the background correction.

Step 2. Reference correction
Reference correction plates must be representative of the plate type, assay volume
and highest anticipated sample signal. Click reference Establish.

Normally only one plate is used to establish a correction but this plate can be
imaged in two orientations to minimise dispensing errors.

Background Image Settings 5[

— Plate acquisition

[ Multiple plates: I 1 3: plate

Coincident average: I 2 3: frames per plate

mP: |2E1
] 8 I Eancell Help I

In biological assays a normalisation figure is required for data manipulation, this is
known as mP. This correction factor needs to be entered into the protocol at this
stage.

MP Value Related Fluor
20 Fluorescein
50 Cy3B
170 Cy5

Acquisition Protocol Wizard

|%

Carrections
E stablish comection images for this protocal.

— FReference Background
Established: October 7, 2002

Clear | Establish. | Yiew |
~ Reference Calibration [FFC)
E stablished: October 7, 2002

Clear | Estabilish... | Wigw |

~&zzay Background
Established: October 7, 2002 [from ref backgd]

| =

[V Use Reference Background

Establishie. | i |
ﬂg Cancel | <<Back| Mexts» | Finizh | Help |

Drawer opens automatically, place reference plate in the machine, drawer closes
automatically as you click OK.
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Flat Field Correction

@ Please put the reference plate in the swstem,

Correction will be established.

Corrections are now established. Click Next.

The following screen is displayed:-

Acquisition Protocol Wizard x|
Carrections
E stablizh corection images for this protocal.
— Reference Background
Established: October 7, 2002
Clear | Estabiishi.. | View |
— Reference Calibration [FFC)
Established: October 7, 2002
Clear | Estabilish.. | Wiew |
—Azzay Background
E stablished: October 7, 2002
™ Use Reference Background
Clear | Estabilish. Wiew |
ﬂ g Cancel | <<Back | Mexty > | Finizh | Help |
Acquisition Protocol Wizard x|
Data output
Specify which components need to be exported.
— Export Data Camponent
¥ Protocol information ¥ Plate information
¥ Camera information ¥ Quantification infornation
[V Filter information v Calibration information
- Data formnat
' Datain row-column format € Data in database format
-~ Option
I™ | Cross-talk corection ¥ Total intensity measurement
g ﬂ Cancel <<Back | Mext>> Finizh Help

Select data output components as required. Note: The Total intensity
measurement box needs to be checked as this associates intensity measurements
to the data collected and is required in the data processing. Click Next.

The following screen is displayed:-

Acquisition Protocol Wizard

Pozt analyziz

Specify the actions to perform ag part of the acquizition.

— Post Analysi:

I Save image file

[V Save result file

I Save Assayvision data file

I™ | Display result image

[~ Combine result file

ﬂg Eancell <<Back | Mext:: Finish

Help
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Save image file - saves the sample or result image, Save AssayVision data

file - saves sample data, Combine result file - at the completion of a series of plate
images this feature compiles a single composite data file which incorporates all
the data from every plate.

Select analysis output components as required and click Next.

The following screen is displayed:-

Acquisition Protocol Wizard x| Acquisition Protocol Wizard
Cutput path Output path
Specify a path where the result files (Image and D ata files) of an Specify a path where the result files (Image and Data files) of an
acquizition are stored. acquigition are stored.
& System Default " System Default
JCAPROGRAM FILESYMAGING RESEARCH INCAWASSA |CAPROGRAM FILES\MAGING RESEARCH INCUASSA

" Predefined Browse... I & Predefined M
| |

¢~ Determined at run time " Determined at rr time

C | <<Back | et Finizh Hel
ﬂ ﬂ Cancel <{Back | MHex: Finizh Help ﬂ g anee 2 = e 23

Select System Default or Predefined followed by definition via the Browse feature
to specify the output path as desired and click Finish.

If ‘Determine at run time’ is chosen the user has the option to choose a path
during manual acquisitions. However, in automation mode no user intervention is
possible. In that case the System Default path is used.

The final established protocol will be displayed.

Protocol Manager |
File

Select protocol:

Mew... Rename... Delete Modity...

M aodality FFP -
Plate Greiner 384 Black
Optical canf. Cv3B FP Em=5
Calibrations

B ackground image Established: October 7. 2002 [from ref

FFC Established: October 7, 2002
Camera Bin 3x3 Offzet (1 zec, nta, nfa)
Template 16 % 24 Square
Quantification FF
[ ata processing S ave image file -

Comiim Momm =i fimimin A=k Fila

< |

[ Show extended information about protocol

Dane | Help |

Click Done. The protocol is now complete and will be saved. This protocol will now
become the active protocol on the instrument and will be indicated as such in the
lower function bar under Protocol.
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12.12. Selecting a Protocol and Acquiring
Plate Data.

Under Assays chose Select Protocol. The following window appears:

x| Select Protocol |
Pratocal: fp test B j Protocal: fptest 5 j
Lumninescence Test] -
Madality FP o Modality mp
Plate Gireiner 384 Black Flate Rad test 3
Optical cort. Cy38 FP Em=5 Dptical cort. |40 TestS
Calibrations Calibrations gg'o:tt g
Background image Establizhed: October 11, 2002 (framm re Background img el
FFC Established: October 11, 2002 FFC COF Test 2
Camera Bin 343 Offset [1 sec. nfa. n/al Camera SSF-Test
Template 16 = 24 Square Template Sue
Buantification FP Quantification  [SUE test 3
D ata processing Save ASCI result file - [ata processing | suel 4
Curmark mrabmmnl nFarms —bews Ciimmrk mrmbmmm] ke = b
< | » < | _»l_I
[~ Show extended infarmation about protocol [ Show extended information about protocol
0K I Cancel | Help | Cancel Help I

Use the drop down menu bar to select the required protocol. Select OK.
1. Open plate draw and insert assay plate.
2. Close plate draw.

3. Click on the acquire icon and the following window appears

Flate name: I

Irmage path: IE:HPHDGH.-’-‘-.M FILESMMAGIMNG RESEARCH |

Rezult file and -
A5V data file path: IE.HF‘HDGH.-’-‘-.M FILESSIMAGING RESEARCH |

Canicel | Help |

4. Name the plate and click OK. The image will be acquired automatically.

12.13. Use of AssayVision™ software for
operation of the LEADseeker™ multimodality
instrument to establish template set up.

12.13.1. Routine Template Generation

The plate template is defined as part of the routine set up of a new protocol within
Protocol Manager. The Acquisition Protocol Wizard will display the template
window shown below. Alternatively the Template field can be accessed for an
existing protocol from Protocol Manager by selecting Modify and choosing
Template from the list of protocol properties. In most cases the template will

have already been selected since it is automatically linked to the plate type. If a
standard plate is being used the operator would simply click Next and progress
with the protocol definition.
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Acquisition Protocol Wizard

Template
Define template dimension, element, start position.

— Dimension
Mo. Interval
Fows: I 153: I 14 pivel
Columms: I 243: I 14 pixel
— Element
£ G [IF [ e
% Square -
— Position
Positiar... | Auto Align | Adjust.. |
= H Wrdo I Refresh I
g@j Eancell <<Back | Mext:> Finizh | Help I

The default setting for the LEADseeker images is STANDARD.VIS. This presents a red
image at the higher 10D levels. Because the template appears red on the screen

it is recommended that the image visuals are set to monochrome to allow for its
easy viewing. Click on the drop down visuals colour options on the visuals bar and
select MONOCHRMVIS,

[0 % il (W W] e~ IJJF

[ T W STANDARD.VIS
[ MONOCHRM, VIS

The template automatically selected may not be positioned exactly in the correct
location. In this case some alignment steps will need to be carried out.

CACRCRCRC R A ]

([ L LY
([ L}

Selecting the Adjust option within the Position field of the dialogue box can alter
the positioning of the template.

Protocol Properties x|
Pratocal: Template
Define template dimension, element, start position.
spa
- Desciiption — Dimension
- bodality Mo Interval
Elat.e o ) Rows: I 1 53: I 14 pixel
- phical configuration ) = .
- Camera configuration Cisthpinis I 243’ I 14)JBiEd
- Template — Element
- Corections " Circle
/f\ .
- D1ata Format D) G D* I 11 pizel
- Pogt Analysiz
- Output Path  Position
Pazitiar... I Auta Align Adjust... |
B”'l nl Wide | Refrash |
ﬂ ﬂ Acquire... I QK I Cancel | Help |
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Carry out a rough positioning of the template using the arrowed cross-hairs in the
Adjust Alignment dialogue box. If necessary select Hide parent to facilitate easy
viewing of the image.

Adjust Alignment : | 11
Fatation: degree
Apply we
| [Irda I | Hide parent I
et oo |

To achieve an optimally aligned template click on the Auto Align tab in the
Position box.

Puozition
|7 F'l:usitil:un...l Auto Align | Adjust... |

Upon completion of the protocol the template generated will be saved. Each
image sampled using this protocol will use this template location and dimension
as a start position. An auto-alignment procedure occurs on each imaged plate to
ensure absolute alignment of every well.

12.13.2. Manipulation of standard plate format

If a non-standard plate is being used, or a protocol is being set up with a new
plate format, some of the above default settings may need to be changed.
This is achieved by manipulation of the row/column numbers, pixel dimensions
and element shape. The table below gives guidance on the standard template
dimensions for a range of plate formats with different binning factors.

Well Binning Rows x Row Column Element
density Columns Interval Interval Size
96 2x2 8x12 42 42 32
96 3x3 8x12 28 28 20
96 4x4 8x12 21 21 17
384 22 lex 24 21 21 16
384 3x3 16 x 24 14 14 11
384 round 4x4 16 x 24 10.5 10.5 7
384 square 4x4 16 x 24 10.5 10.5 8
1536 2 X2 32 x48 10.5 10.5 8
1536 3x3 32 x 48 7 7 5

To change a template parameter simply adjust the dimension or shape values and
click on Refresh.
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For example: If a new template was to be created from the template above with
the desired properties of a round shaped well and a smaller element size simply
select circle, overtype an element value of, for example, 7 and select Refresh.

Protocol Properties
Frotocal; Template
D efine ternplate dimension, element, start position.
lzpa
- Drescription — Dimensian
- Modality M. Interal
-~ Plate Rows: I 16+ I 14 pised
- Optical configuratian :
- Camera configuration Eluiie: I 24:’ I 14888
- Template — Element
- Carections & Circl
- e i I 7 pizel
D ata Farmat 5 "
. quare e
- Post Analysiz
- Qutput Path — Pasitian
Pozition. .. | Auta Align | Ajust,. |
= & Undo | Refrezh |

ﬂ g .-’-'-.u:quire...l k. I Cancel | Help I

PeEE®
SEYEEL

The template definition and location relative to the image will be saved along with
the protocol. The template file can be saved independently by selecting the save
icon and specifying a file name and location.

=

The saved template files can be retrieved into new protocols via the folder icon.
E |
_|

12.13.3. Generation of novel template formats:

Very occasionally you may need to template a completely novel plate format for
which you have no previous template dimension data. In this instance you will
need to generate a brand new template.
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The example shown is a 32 x 48 plate format of unknown well dimensions.

Input the Rows and Columns values into the Dimension field. In this case Rows: 32
and Columns: 48. To define the element shape and pixel diameter select Element
shape - Circle or Square.

Protocol Properties x|

Protocal: Template

spa Deline template dimengion, element, stark position,

- Description ~ Dimension
Modality M. Interval

Plate Fows: | pixel
- Dptical configuration —
- Camera configuration (Gl 483’ B
- Template r~ Element
-~ Comections "~ Ciicle

- Data Format O Gz |:|7 " pisel

Post Analysis

Output Path Pasition
’7 F'Usllmn...l Auto Align | Adjust.. |
== Undz Refresh I

ﬂ ﬁ Acuuirs.l (K I Cancel I Help |

Using the mouse, move the pointer on the screen over the image. A small red circle
{or square if selected) appears over the image.

If the image is too small to view comfortably it should be magnified. Click on

the yellow and green icon in the top left hand corner of the Image View. Select
Magnification from the drop-down menu and choose a percentage magnification.
This ranges from 10 - 1000 %.

= Image Yiew - Ch 1 - P\ ATION! 1536

To define the element size depress the Cntrl key and increase or decrease the

red square by movement of the mouse. By moving the element over a target well
adjustments can be made until the image is completely matched to the element
shape and diameter. The correct element diameter will automatically appear in the
element field.
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-4 Image Yiew - Ch 1 - P:\Gen 4R

Element
’7 " Circle

i+ Square

l:‘:i I g pinel

To complete the instructions for template definition the Interval values in pixels
need to be input into the Dimension field for both Rows and Columns. The most
efficient method of determining this distance is to measure the distance of 10

well elements and to divide this value by 10. From the tool bar at the top of the
screen select the A-B tool. This allows the measurement of distances on the image
between 2 selected points.

Lavout 'F@ (aRONN

Move the pointer onto the image. A red arrow appears. Position the arrow on the
pixel at the far left edge of a well image and left click. Keeping the left mouse
button depressed move the arrow along the row to the pixel at the far left edge of
the eleventh well and release. This has effectively measured the distance between
10 wells inclusive of well spacing.

The distanced measured automatically appears in the Columns, Interval box.

Dimension
Mo. Interval

Fows: I 3233 I pixel
Columns: | 433; | 105 pixel

The same procedure is carried out down a column to measure 10 wells and
spaces.
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This time the distance appears in the Rows, Interval box.

Dimenszion

Itteral

Mo
Rows: I 323: I 105 pixel
Colurnng: I@ m pixel

Divide both the row and column value by 10 to generate a single well interval
figure. Input this new value into the interval boxes.

Dimenzion
Interwval

Mo.
Rows: I 323: I 105 pixel
Columns: IE m pixel

Select Position. The Template Starting Position window appears.

Pozitiah
{ St Alin | Bt |

Template Starting Position El

Click on the center of the top-left element to position template.
Fresz clear bo remove starting position information and exit,

[} I Clear | Cancel I

Follow the instructions by clicking on the centre of the top-left element in the
image field. A full template array as defined will appear over the image. This will
not be optimally aligned at this stage. Click OK.

To begin alignment of the template to the image select Adjust. A green border
appears around the template. If the above procedure has been followed the
template should already be quite well aligned.

If the template is grossly misaligned the following procedure can be carried out:
Hovering over the sides of the green template border brings into view an arrow.
Left clicking and dragging allows the template to be stretched to fit the image. The
values in the Row and Column intervals will be automatically updated.
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Click AutoAlign to perform absolute alignment of each individual well.

Position
’V F'u:usitiu:un...l Auto Align | Aljuzt,. |

Continue with the set up of the protocol. The template, its dimensions and
positioning, will be saved as a part of the protocol.
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13. Exporting Dato

13.1. Exporting data
To export data for use with other software, select File|Export....A variety of text file
formats are available in the drop down menu:

Save in:laLUG j = £ E2-

File name: | Save I
Save as type: IFormatted Text [Space delimited] [*.pm) j LCancel |
Formatted Text [Space delimited] [ pm]

Help |

Tesxt [Tab delinited] [=.tat]
CSY [Comma delimited)] [, cev)
WS [1-2-3] [*whks]

Microsoft Excel Workbook, [* #ls)

Microsoft Excel must be installed on the same computer that you use to
manipulate the data. The export function uses the WYSIWYG (what you see is what
you get) principle. Only the data in the current display will be exported.

13.2. Actions after use

It is not necessary to shut down LEADseeker after use.

CAUTION. AssayVision controls the temperature of the camera. Therefore,
LEADseeker should be left switched on ready for the next user. AssayVision must
not be closed down and should be left running whilst the instrument is switched

on.
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14. Maintenance and
Trouble Shooting

14.1. Stuck charge

High sensitivity CCDs, such as the one used in the LEADseeker camera, are
occasionally affected by a phenomenon known as ‘stuck charge’. This occurs when
the CCD chip is exposed to excessive levels of incident light which are not cleared
during the CCD readout process. As a result, these bright areas can appear on
subsequent images. This does not mean that the CCD is damaged; stuck charge is
temporary and is easily removed.

If stuck charge is suspected the easiest way of proving this is to take a 5 second
image of an empty plate in Radiometric or Luminescence mode. If stuck charge is
diagnosed, initially aquire multiple images (approx. 10) with no plate in the system.
Use a short exposure time (i.e. 1 second). If this fails to remove the stuck charge
contact the GE Healthcare support team.

14.2. Replacement of the bulb in the QTH light
source

To replace the light source bulb, proceed as follows:

1. Remove the lockable side panel and open the QTH light source door. As soon as
this door is opened the power is cut off to the QTH light source.

WARNING. Allow at least 15 minutes for the lamp to cool as it becomes very hot
during operation.

2. Open inner bulb cover. Depress the lever to remove the bulb.

3. Replace the old bulb with a new bulb ensuring the pins are correctly seated in
the ceramic holder.

CAUTION. Do not touch the front glass mirror of the new lamp with your fingers as
this will damage the surface and reduce the lifetime of the lamp.

4, Close the bulb cover.
5. Close the QTH light source door.

6. Replace the lockable side panel. Power is immediately restored to the QTH light
unit.

7. The operation of the lamp can be checked within Lamp Manager in AssayVision
as follows:-

Note: ensure lamp has been switched to 60% power for a minimum of two
minutes. Under Settings select Lamp Manager.... The following Lamp Settings
window appears:

Lamp Settings =l

Lamp Intensgity

}
20% B0 % 100%

0k I Cancel |

|Lamp temperature: 46.0°C |Bulb: fine

18-1140-71UM Chapter 14 Rev B, 2006 115



It is recommended that the lamp intensity be set to 60% for optimum lamp
lifetime. Set intensity if required and click OK.

8. If the lamp still does not work, contact your local GE Healthcare service support
team.

*GE Healthcare supply a pack of 4 replacement bulbs article number 18-1169-26
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15. Glossary of Terms

HARDWARE SUBSECTION

Administrator: It is possible to password protect the Lamp and Plate Managers
and the Optical Database. The person who sets the password is known as the
Administrator.

Acquire:
Linked with: Acquire image: The process of applying a protocol to generate an
image.

AssayVision: The name of LEADseeker software package.

AssayVision data file: A file containing data sampled from an image, accessed
from within Assay Vision

Automation: The external microplate handling device that delivers microplates to
the LEADseeker.

Background: Part of the signal due to random non-specific effects such as camera
dark noise or plate autofluorescence. Corrected for in the Protocol Manager. See
“Flat Field Correction”.

Bar code reader: A device used to scan and identify the removable optical
components of LEADseeker.

Beads: Particles used for radiometric proximity assays. Beads scintillate (give out

light) when a radioactive species is very close to (bound to) the surface of the

beads. Leadseeker beads emit red light.

Linked with: YOX: Small Yttrium oxide particles doped with europium.
Polystryrene: Europium containing organic polymer particles.

Beam Dump: Device used in fluorescence modalities to collect stray excitation
light and prevent it from being reflected towards the camera.

Binning:

Linked with: Recommended - Binning Factor: The process of combining several
adjacent CCD pixels in the camera to make one image pixel. Used
to achieve better sensitivity (higher signal to noise ratio) and shorter
readout time.

Borealis lens: The name of the proprietary telecentric lens used in LEADseeker
design.

Bulb: The part of the lamp assembly that generates the excitation light.

Camera: The part used for taking exposures in LEADseeker. Consists of CCD chip,
shutter, camera electronics (amplifier and A/D converter) as well as the Peltier
cooler inside of the housing.

Camera Controller: The interface between the camera and the computer.

Channels: When analyzing multiple images, AssayVision assigns each image to a
separate channel.

Charge Couple Device (CCD): The light sensitive silicon chip inside the camera.

Component Database: A software feature where optical components, such as
filters, can be registered, and where new Optical Configurations are generated.

Computer: The electronic device used to control the instrument and process and
store the data.

Connect: The icon used to allow the interface with the automation.

Cosmic Noise: The phenomenon of bright spots or streaks sometimes occurring
on the images read out from the camera. Caused by cosmic rays. Algorithms such
as coincident averaging, quasi-coincident averaging or median filtering can be
used to remove cosmic noise.
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Linked with: None: In the “Exposure Parameters” section of Protocol Manager,
select “none” when no cosmic noise removal is required.
Coincident Averaging: A process of correcting for cosmic noise and
random radiation that may affect the value of a CCD pixel. Several
exposures are combined to exclude random effects.
Quasi-coincident Averaging: Coincident averaging using raw images
of different exposure times (one normal and one short) to reduce the
total image acquisition time.
Median Filtering: An image-processing filter for reducing noise spikes
due to cosmic rays.

Cross Talk: An error in the light measured from a microplate well caused by its
proximity to other wells. Made up of isotopic crosstalk and optical crosstalk.
Linked with: Isotopic Cross Talk: A process in radiometric assays where a
radioactive particle crosses the wall of a microplate well to an
adjacent well, leading to errors in the value measured in the target
well.
Optical Cross Talk: A process where light emitted in one microplate
well may cross the wall of the microplate to an adjacent well, leading
to errors in the measured value for the target well.
Cross Talk Correction: A method of correcting for the effects of
isotopic crosstalk and optical crosstalk between each microplate well
by subtracting a percentage of the well intensity in each adjacent well
(mainly in horizontal and vertical directions).

Cryotiger: A compressor used to control the flow of the refrigerant gas required to
cool the camera down to its operating temperature.

Dark Noise: Background noise from a CCD pixel. Reduced by cooling and corrected
for in the software

Delay time: In Time Resolved Fluorescence, the time between the lamp excitation
pulse and the start of the image acquisition.

Density levels:
Linked with: 10D levels: Integrated Optical Density Units (average integrated
intensity of each pixel in the well).

Dichroic: A dichroic filter is an optical component that transmits certain

wavelengths of light, while reflecting others.

Linked with: Emission Dichroic: An emission dichroic is an optical component
that allows transmission of the wavelength of light emitted from
test samples upon excitation. Unwanted light reflected and is not
integrated by the light collection optics and CCD.

Excitation Dichroic: An excitation dichroic is an optical component
that allows for the transmission of light wavelengths required for
excitation of fluorescent species in test samples.

Door: See Wing.

Epi-illumination: Epi-illumination is the uniform excitation of all parts of a test
sample, by the use of lensesfilters or other optical elements and an excitation
source (lamp).

Epi-mirror: An optical component which reflects excitation light down onto the
sample area with uniform illumination and allows emission light to pass through,
see also epi-illumination.
Linked with: 45 degree Dichroic: An optical element that allows wavelength
specific uniform illumination.
Polka Dot (50:50 Beamsplitter): A wavelength independent optical
component which allows 50% of incident light to be transmitted and
the other 50% to be reflected.

Exposure: Exposure is the term used to describe the collection of emitted light
onto the CCD.
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Exposure Time: The duration of each exposure. See also acquisition time.
Explorer Bar: Allows access to Windows Explorer functions from within AssayVision.

File paths: The location to which selected experimental information, data and

images are directed.

Linked with: "Default”: The standard location where experimental data is directed.
“Pre-defined”: The location defined within a protocol where
experimental data is directed.

“Determined at run time": A location for experimental data to be
directed, that must be keyed into a dialogue box before an experiment
is started.

Filter Holders: Metal or plastic mountings used to hold and correctly position,
glass filter elements within the system.

Filters: With respect to light, a filter is a device used to attenuate particular
wavelengths or frequencies while passing others with relatively no change.
Linked with: “Bandpass”: Bandpass filters transmit light only within a defined
spectral band.
“Excitation”: An excitaion bandpass filter is used to illuminate a test
sample with light over a desired range of wavelengths.
“Emission”: An emission bandpass filter is used to selectively capture
the desired emitted light from species within test samples without the
collection of unwanted light.

Flat Field Correction (FFC): An imaging technique which uses software and
reference samples to correct for optical artefacts.

Flip mirror: A device for directing excitation light from the desired lamp source.
The mirror is flipped to change between lamps.

Fluor: A fluor is a term that is often used to denote a fluorescent dye. Such species
will, upon excitaion by light within a particular range of wavelengths, emit light
over a different range of wavelengths (almost invariably at longer wavelengths
i.e.lower energy) than that of excitaion light.

Focus:
Linked with: see z height

Gate Time: The time period within which counting of the fluorescence signal
occurs in time resolved modality.

Grid: See template.

Histogram: A function of the LUT map which shows the frequency distribution of
signal.

Image View: The name of the software window which is able to display images
(see also Channels).

Instrument View: Shows a simple schematic of GenlV with details of currently
installed components.

Lamp: A light source which supplies the illumination for fluorescent modalities.
Two lamps are used in LEADseeker, a Xenon flash lamp to supply UV excitation
light for TRF/TR-FRET and a Quartz Tungsten Halogen (QTH) lamp to supply
excitation light for all other fluorescence modalities.

Lamp Manager: A software feature that is used to allow control of, and monitor
feedback on the performance of the QTH lamp.

Lamp Speed: In Time Resolved Fluorescence the flash rate of the Xenon lamp.

Line Dryer: Hardware in the services cabinet which prevents ice blockages from
the Cryotiger to the camera.

LUT map: Shows the number of counts collected by the CCD mapped against
colours or shades (see Visuals). The mathematical functions used to map the
colors/shading into counts can be changed by the LUT Mapping Function Menu.
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Magnify: A method to adjust the size of the image view for ease of viewing.

Manuals: The book or set of instructions which aid in the operation of LEADseeker
imaging system. Can be accessed as a PDF file from the Assay Vision.

Microplate: A rectangular plastic plate with wells that contain the samples to be
tested.

Modalities: The different operating configurations of the system.
Linked with: “Fluorescence Polarization (FP)": See Manual
“Steady State Fluorescence (SSF)": See Manual
“Fluorescence Resonance Energy Transfer (FRET)": See Manual
“Time Resolved Fluorescence (TRF)": See Manual
“Time Resolved Fluorescence Resonance Energy Transfer (TR-
FRET)": See Manual
“Luminescence”: See Manual
“Radiometric”: See Manual

Mode: Defines level of control for protocol generation or editing.

Optical Component: Parts or elements which make up the optics systems in the
LEADseeker.

Optical Component Manager: A software feature that shows which optical
componets are currently installed.

Optical Configuration: The arrangements of removable parts or elements to form
LEADseeker optical systems.

Plate Draw: Compartment from which the microplate slides from its position under
the lens during measurement to a position outside the LEADseeker.

Plate Holder: A device used to hold the microplate in position.
Plate Manager: Section of the software which stores microplate information.

Plate Transport: A mechanism used to move the microplate in and out of the
instrument.

Polarizers: An optical component that generates plane-polarised light.

Linked with: "Excitation polarizer”: The polarizer through which the excitation light
passes.
“Emission polarizer”: The polarizer through which the emission light
passes.

Protocol: Method and procedure by which the measurement of test samples is
made.
Linked with: "Description”: A written representation of the protocol for reference
by the user.
“Modality”: The operating configuration used to acquire data from
samples.
“Plate”: The plate type and format in which the samples are placed.
These must be predetermined within protocol manager.
“Optical Configuration”: Selected sets of optical components for each
modality. These are predifined in optical components manager.
“Camera Configuration”: Used to set various Exposure related
parameters.
“Template”: Defines a set of co-ordinates for the midpoints of the
wells in an acquired image.
“Exposure Parameters"”: The conditions under which the samples are
exposed.This includes time of exposure and number of flashes for TRF
acquisition.
“Corrections”: The establishment of reference and background
corrections before data acquisition.
“Data Format”: The type and components of the data to be exported
to the results file.
“Post Analysis”: The actions which are performed as part of the
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acquisition. This allows the user to select what data is saved.
“Output Path”: The path where the results files of an acquisition are
stored.

Recommended

Linked with: “Binning Factor”: A pre-defined parameter associated with a
particular plate type. See Binning.
“Template”: A grid of pre-defined parameters associated with a
particular plate type. See Template.

Reference: A radioactive reference plate or plate dispensed with fluor of interest,
to allow the generation of Flat Field Corrections.

Reference plate: A plate used for Flat Field Corrections.
Relay Box: Designed to buffer the inrush power surge to the Cryotiger unit.

Sample: The act of obtaining numerical data from an image, can either be done
automatically (as part of a protocol) or manually. The name of the Window where
sampled data is displayed.

Security: The section of the protocol where passwords can be defined to prevent
unauthorised editing of protocols. The person who sets the password in known as
the Administrator.

Services Cabinet: The unit that contains the service hardware components.

Shortcut Bar: Part of the software where quick links to operations such as
évisualsi and ésamplesi are stored.

Shutter: A device that opens and closes permitting or stopping the propagation of

light through the system.

Linked with: "Camera Shutter”: Used to control the access of light to the CCD.
“Lamp Shutter”: Used to control the access of excitation light to the
optical system.

“TRF Shutter"”: A device which prevents excitation light reaching
the CCD. This is used to produce the delay and gate time in a TRF
measurement.

Snap: Takes an image using the current instrument setup, does not automatically
save images or data.

ReferencePlate Factors: A file which corrects for any variation in the evenness of
the Radiometric Reference plate

Telecentric Lens: A telecentric lens eliminates perspective distortion and produces
a dimensionally accurate image that is simple for software to interpret.

Template: A grid that is used for locating wells in a plate.
Time Lapse: Acquires images/data at specified time intervals.

Tip Tilt: A device that allows the position of the camera to be adjusted so that the
CCD is precisely aligned.

Uninterruptable Power Supply (UPS): Uninterruptable power supply is a battery
backup system which allows electrical equipment to continue running for a limited
period, in the event of mains electricity failure.

Visuals: A part of the software that allows the user to manipulate the appearance
of an image without affecting its data. It provides facilities for enhancing contrast,
for highlighting narrow ranges of density values, and for assigning colours to gray
levels.
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Wing: The name given to the large coloured side opening access panels attached
to the optical engine of LEADseeker.

Z Height: The focus height. The distance between the plate and lens that can be
adjusted to account for differences in plate height.

TOOLBARS

Applications Bar:

Linked with: Snap: Allows an image to be taken using the current optical settings,
Corrections are not applied to Snap images and the images are not
automatically saved.

Zoom: Toggles between magnified and reduced image size.
Calibration Bar: Provides a visual interpretation of signal intensity.
Show/Hide Image View: Toggles between showing and hiding the
image.

Tools: Provides tool selection for actively interrogating image.
Protocol Manager: Brings up the Protocol Manager, whether the
Manager is in Standard or Default Mode depends on the status of the
Menu Item Protocol Manager (which can be found under Settings).
Connect: Put LEADseeker into Automation mode.

Door Close: Inserts plate.

Door Open: Ejects plate.

Acquire: Acquires an image using selected protocol parameters.
Instrument View: Permits schematic representation of installed
optical componants.

Manuals: Gives access to an electronic copy of the manual.
Sample: Allows data form the image in the current Channel to be
collected.

Table Bar: Changes the display format of data in the Samples window.

Visuals Bar: The software bar which contains the functions which control the

Visuals window.

Linked with: Autocontrast: A function which allows the color scheme to be
mapped to the distribution of counts in the image rather than the
maximum theoretical signal from the CCD.

Small View: Adjusts the size of the Visuals window.

Histogram: A function of the LUT map which shows the frequency
distribution of signal.

LUT Select Menu: The color scheme used for the LUT map.

LUT Mapping Function Menu: The mathematical functions used to
map the colors/shading of the LUT map.

Window Bar: Allows adjustment of the position of the Image Views shown on screen.
Linked with: Mono View: Toggles between single and multiple Image Views.
Cascade: Allows the Image View screens to be movable.
Tile: Fix the position of Image View screens.

Image Tools Bar:

Linked with: Sample Bar: The toolbar which contains icons which allow manual
generation of numerical data from an image. See also Sample.
Graphics Bar: The toolbar which contains icons which allow manual
annotation of images.

Standard Bar: Allows standard software functions to be carried out. The specifics
of the functions may be dependent on whether the active window is Sample or
Visuals.
Linked with: Open: Opens a visuals file or a AssayVision Data File.
New: Not active.
Save: Saves a Visaul file or a AssayVision Data File.
Cut: Allows selected data to be cut from the Sample window to
Operating Systems Clipboard.
Copy: Allows selected data to be copyed from the Sample window to
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Operating Systems Clipboard.

Paste: Not active.

Print: Prints the selected image or AssayVision data file.
About: Shows the licence details of the installed version of
AssayVision.

Menu ltems:
File: Standard Windows Functions, how they operate is dependent on which
window, Sample or Visuals is currently active.

Linked with:

New
Open
Close
Close All
Revert
Export
Import
Print
Exit

Edit: Standard Windows Functions, how they operate is dependent on which
window, Sample or Visuals is currently active.

Linked with:

Cut
Copy
Paste
Delete
Select All
Copy All

View: Allows the user to show or hide menu bars.

Image:
Linked with:

Camera:
Linked with:

Settings:
Linked with:

Retrieve: Retrieves stored images.

Save As: Allows images to be saved.

Image Set: Allows actions to be carried out on multiple images.

Print: Prints the selected image.

Batch Print: Allows multiple images to be selected and then printed all
in one go.

Edit Comments

Snap Shot: Allows an image to be taken using the current optical
settings, Corrections are not applied to Snap images and the images
are not automatically saved.

Display Format: Allows adjustment of the numbers and position of
Image View.

Installed Optical Componenets: A software componet that shows
which optical componets are currently installed.

Lamp Manager: A software feature that is used to allow control of,
and monitor feedback on the performance of the QTH lamp.

Plate Manager: Section of the software which stores microplate
information.

Set Focus: Changes the Height of the plate stage and so the Focus
Height of the plate. This change can be temporary or permanent.
Default File Paths: Shows which file paths are currently used by
AssayVision.

Print Screen Selection: Gives the user options on how the keyboard
function Print Screen works.

Change Password: Allows a password to be set, or changed, so that
a password is required to access Administrator functions (eg: Plate
Manager, Lamp Manager).
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Visuals:

Linked with: AutoContrast: Scales the LUT Map to the counts in the selected
image.
Small View: Adjusts the size of the Visuals window.

Assay:

Linked with: Protocol Mode: Allows the user to set the mode, ie: Standard or
Advanced of Protocol Manager.
Summary Statistics: Allows simple mathematical functions to be
carried out on datain the sample window (only available when data is
in Target Table format).
Protocol Manager: Shows the Protocol Manager.
Time Lapse: Acquires images/data at specified time intervals.

Window:

Linked with: Mono View: Toggles between single and multiple Image Views.
Tile View: Allows the Image View screens to be movable.
Cascade: Fix the position of Image View screens.
Calibaration Bar: Toggles between magnified and reduced image
size.
Zoom: Provides a visual interpretation of signal intensity.
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