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PTI Standard Instrument Warranty

Warranty Period and Extent

Photon Technology International (PTI) warrants itsainstruments will be delivered in a functiostdte and free from
defect, and will meet stated specifications foeequl of one (1) year. The warranty period willrstan the date of
shipment by PTI. In case of systems that includ&lfation by PTI, the warranty will start from ttate of installation
or thirty (30) days after the shipping date, whigras earlier.

This warranty is in lieu of all other warrantiegpeessed or implied, including, without limitaticthe implied
warranties of merchantability and fitness for aipatar purpose, nor will PTI provide training ds use free of
charge. PTI shall not be responsible for any lighiloss or damages, caused or alleged to be dabgdhe system, as
a result of use or operation including, withoutitation, consequential damages and loss of profit.

Specific Exclusions and Limitations

1) Itis recognized that the performance of condeniems will diminish as a function of use, ahdttit may be
necessary to replace such items to restore treglsgpecifications. Consumable items (arc lamgsy$il cuvettes,
lenses, etc.) are not covered by the warranty.

2) The original manufacturer's warranty will be ntained for major system components not manufagdtoyeP Tl
(e.g. computers, printers, microscopes, cameras@mg@onents thereof).

3) Fiber optic bundles are not covered by the vrayra

4) The use of arc lamps not supplied by PTI (oraypgd in writing by PTI) will void PTI's warrantynaall illuminator
subsystem components.

5) If there is any evidence of physical contactwveibated optics (e.g. fingerprints), the warramtyttaat item will be
voided.

6) If the optical components are realigned by t@mer without specific permission from PTI, tharmanty will be
voided. Please note that the customer is respenfa@ibthanging lamps and aligning the lamp aftetaittation.
Aligning the lamp will not void the warranty unlesther exclusions are applicable (nos. 4 and 5).

7) Instrument systems that are not authorized fodtalled by anyone other than PTI service persbwill not be
warranted.

8) In case of systems that include installatiopas$ of the original purchase, unpacking the imatrnt by anyone other
than PTI personnel will void the warranty.

9) Moving systems to another site within a facibityto another location, without specific permissicom PTI, will
void the warranty.

10) Damage or loss caused by shipping is not cdvgyehe warranty.

11) Damage caused by improper operation of theumsnt will void the warranty.

12) Damage caused by equipment not purchased fidrh& is attached to the instrument is not coddrgthe
warranty.

13) Warranty is valid only in the state, provinececountry of the original purchase.

14) Warranty is valid only on systems having a cotapsupplied by PTI.

15) Software upgrades performed on the PTI computekstation (e.g., adding word processors, imatjoies, etc.)
not authorized by PTI will void the warranty.

16) Hardware upgrades performed on the PTI compuaerstation (e.g., adding network boards, sounds;atc.) not
authorized by PTI will void the warranty.

Warranty Returns

A Return Material Authorization (RMA) Number mus bbtained from the PTI Service Department befagei@ms
can be shipped to the factory. Returned goodsnetibe accepted without an RMA Number. Customdrheiar all
shipping charges for warranty repairs. All goodanmed to the factory for warranty repair shouldobeperly packed
to avoid damage and clearly marked with the RMA liem

Warranty Repairs
Warranty repairs will be done either at the cusitsrséte or at the PTI plant, at our option. Aihdee rendered by PTI
will be performed in a professional manner by diedipersonnel.

Software

PTI makes no warranties regarding either the satisfy performance of the software or the fitndsb® software for
any specific purpose. PTI shall not be responddslany liability, loss or damages caused or alfieigebe caused by
our software as a result of its use, includinghwaitt limitation, consequential damages and logsafit, nor will PTI
provide training on its use free of charge.
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Chapter 1

Introduction
Welcome to the Family

Congratulations on your purchase of a fluorescegstem from PTI. To help you get
the most out of it and to safeguard your investimgaegse take the time to learn about
your new instrument.

About This User’s Guide

What it does
This guide provides the following information:

1. Basic system startup procedure.

2. Installing and uninstalling the FelixGX prograoftware.
3. Data acquisition for typical fluorescence tecjues.

4. Data analysis functions for fluorescence data.

5. Saving and retrieving data.

6. Transferring data to and from other applications

7. Basic hardware operation and maintenance.

What it does not do
1. Describe using Windows.

2. Explain the techniques of fluorescence speabmsc

For detailed information on fluorescence spectrpg@nd time resolved measurements,
please see the following references:

a) Guilbault, G., Practical Fluorescence, Marcetkae, New York (1990).

b) Lakowicz, J., Principles of Fluorescence Speaciopy, Third Edition, Plenum
Press, New York (2006).

c) Rendell, D., Fluorescence and Phosphoresceresr8gcopy, Analytical
Chemistry by Open Learning, John Wiley & Sons, Néwk (1987).

d) Valeur, B., Molecular Fluorescence: Principlad &pplications, Weinheim
Wiley, New York (2002).



Guide Organization

The guide applies to PTI's FelixGX™ for WindowselikGX is the computer program
used to control your instrument and to gather,yaeshnd store data. Since the operation
of your instrument depends entirely on FelixGXpmfhation on system startup and
operation is included in the software section.

Note: Some systems may include options and accessoatarnot covered in the
hardware section of this manual. For informatiartlmse products, please refer to the
materials provided with them. Conversely, therk g information on components that
do not exist in your particular instrument configtion.



Chapter 2
Getting Started

Although we strongly recommend reading this maibefbre attempting to run your
instrument, most users are anxious to get staitad.possible to learn as you go, but
there are some basics to understand first. Itldizeinoted the terntsace andcurve are
used synonymously throughout the manual.

Important : The system startup procedure has some critieptthat must become
second nature to any system user. Otherwisepdssible to damage the instrument as
well as peripheral equipment attached to it.

What is FelixGX?

FelixGX software is used for fluorescence dataemibn and analysis. The program
runs on computers using the Windows XP or 32-bitd@iivs 7 operating systems. Since
FelixGX conforms to Windows conventions, the usgeiiface is very similar to that of
other Windows programs such as Word or Excel.

FelixGX controls the instrument, collects the flescence data, and provides a number of
tools needed for data analysis and presentatitie. a€quired data can be displayed in a
variety of ways during and after acquisition. Meesatility of Windows makes it easy to
customize the display format. In time, you wilveé®p your own preferences depending
upon how you organize your experiments.

After the data is acquired, it can be analyzedvargety of ways. The traces can be
zoomed to look at a small region and/or mathemigtioaanipulated and combined.
Calibration traces can also be constructed.

Within FelixGX, data can be exported to other Wiwd@rograms for additional analysis
or other processing. You can either use the Wirsddipboard to transfer data from one
open Windows application to another, or export yaaia in standard text file format for
subsequent importation.

Windows handles printing and plotting from FelixGs$, you have a wide choice of
output devices. Older or obsolete printers anttgn® may not have Windows drivers.
Contact the printer manufacturer to see if theexir¥Windows operating system drivers
for your printer are available.
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Getting the most out of FelixGX

Are you familiar with Windows?

If you are familiar with Windows, you will be abte use FelixGX immediately. If you
are not familiar with Windows read through the Wam@ documentation. There are also
online Windows tutorials. Once you acquire basioddws skills you will quickly find
what you need to get started and then pick up met&led information as you go.

Use the Help utility
FelixGX has an online Help utility that works sianilto the Windows Help utility.

@ Hint. You can get a good feel for how FelixGX worksrbyiewing some of the
Help topics before using the program. You canhi®without even running FelixGX by
double clicking on the FelixGX Help icon that waklad to the Windows Start Menu
during installation. Explore the FelixGX menus ammmands and learn what they do.
Get to know the primary features of FelixGX and savhthe terminology used
throughout the program.

In addition to the Help utility, "Tool Tips" will @p up next to the cursor when it is
positioned over most toolbar buttons. They wilbegr without having to press the
mouse button.

Keep Help handy
You can resize and reposition the Help window tepki¢ out of your way.

To keep the screen less cluttered, you can toggieden the FelixGX and Help
windows. After opening Help from within FelixGX drselecting the topic you want,
pressAlt+Tab simultaneously on the keyboard. Each time yosg#Adt+Tab, you will
toggle between FelixGX and Help (this only workslélp and FelixGX are the only two
windows opened, otherwise this will cycle througflopened windows). You can also
make a hard copy of a Help topic by selectingRhat icon on the Help toolbar.

11



Basic System Startup Procedure

The following procedure can be used only aftenf&&K has been installed on the
computer. Setnstalling FelixGX in Chapter 3 System Setup in the FelixGX Software
User’s Manual.

Warning! The ignition of an arc lamp requires a very higtage pulse. A high

voltage transient may be injected into the elealisystem of the instrument. This
transient can cause a read/write error or even gary@ur computer or other system
components. PTI recommends that the Lamp Powepl$pbp connected to a separate
electrical line and that all other components (cotep motor driver, etc...) be connected
to a surge suppressor on an isolated line. CoRfEcif you have any questions.

Warning! When starting your instrument, if your systens laa Arc Lampalways

ignite the lamp before turning on anything else!  Otherwise, damage to the computer,
the detector, or other sensitive subsystems caslaltt This point cannot be
overemphasized.

1. For systems with an LPS-220 or LPS-220B Lamp Pow&upply
On the Lamp Power Supply, set the LCD display adritr Watts. Press the power
button (it is illuminated when powered). Turn therent knob to vertical. Wait 10
seconds, then press and hold the Ignite buttoru with hear an audible click as the
lamp ignites. When the LCD display shows the vgstteeading, the lamp has
ignited. Release the Ignite button and allow #mep to warm up for 15 minutes.
Finally, adjust the Current control to display 7&tts. If the lamp does not ignite, see
the Troubleshooting section at the end of this manli should also be noted that the
Lamp Power Supply has the ability to auto-igniBy. putting the Ignite switch on the
back of the power supply to the Auto the lamp wailtomatically ignite when the
power button is pressed. All other steps mudttsgifollowed to maintain proper
lamp operating conditions.

For systems with an LPS-100 Integrated Lamp Powerply and Igniter

(75 watt Xenon lamp only)

Press the ON/OFF rocker switch to ON position "Fhe lamp will automatically
ignite and adjust to 75 W operation.

2. If you have light sources other than the arqlaptease follow the appropriate
procedures outlined elsewhere.

3. In no particular order, power up (as applicatite)ASOC-10 box, the Motor Drive
Box(es), Temperature Control, along with any ott@mponents your system may
contain.

4. Turn on the computer and launch FelixGX.
If the computer has been disconnected from the A30@&nd or the MD-4000 Motor
Driver boxes, then you may have to follow the prhee in Chapter 14
Troubleshooting: Loss of communication with the AS®O0 or MD-4000.

12



5. Click on a hardware configuration name on thquAsition Bar to initialize the
hardware. If you have just installed or upgradelixicX and it was not configured
for your hardware, you must create a hardware gardtion that comprises the
components in your system. Click G@onfigure | Hardware | Configuration | New
to create a new hardware configuration (see Harlwa€hapter 10). To modify an
existing hardware configuration, click on that haade configuration on the
Acquisition Bar, therConfigure | Hardware, or Configure | Hardware |
Configuration | Open and chooséhe desired hardware configuration. If
monochromators are used saving the hardware coafign also displays a dialog
where the monochromator calibration values camibered or modified. If these
values are changed then the hardware configuratigst be saved again with the new
values.

6. To start collecting data, click on an acquisittame on the Acquisition Bar to open a
previously saved acquisition olick on Setupon the Acquisition Control Panel to
create a new acquisition (see Chapter 12 - AcquisBetup) If selecting a new
acquisition, a dialog box will open allowing yougelect the type of acquisition you
would like to perform (Emission Scan, ExcitationtiBaTimebased, etc...).

Selecting one of these options will open an actjorswindow where you can set the
experimental parameters.

7. If your system has Photomultiplier Detector 8gst610, 710, 810, or 814 housing(s)
with ON/OFF switches turn the detector ON. Theyowered from the ASOC-10
box or optional dedicated power supplies. The VEAIENAL switch should be
switched to the VOLT position (down) and the Higbltdge should be set to ~ 1100
volts, by turning the Voltage Adjust knob.

If your system has 914 housing(s) using digital entite voltage applied to the PMT
is set by a potentiometer inside the 914 housimgimmost cases should not need to
be adjusted.

For a 914 housing using analog mode the High Vel&wuld be set to ~ 1100 volts
using the 914 Control Panel.

8. You can now acquire data.

Note. You can analyze previously collected data (“ofielianalysis”) without starting the
instrument. Remember to turn the computer off khgou want to subsequently start
the instrument and ignite the arc lamp. Data amslgan be performed on a different
computer loaded with FelixGX.

Now that your system is up and running, it is ttméearn FelixGX. As a bare minimum,
we recommend reading all of Chapter 4: A Quick TafuFelixGX.

13



Chapter 3
System Setup

Computer Requirements

For proper operation, the Photon Technology Felix&fware package requires:
1. PC compatible computer

2. 2.7 GHz Dual Core processor

3. 2 GB system RAM

4. 100 GB free hard drive space

5. 6 USB 2.0 ports

6. Internet connection (required only to registandféws and to get updates to
Microsoft .NET Framework during FelixGX installatip

7. Operating system: FelixGX version 1.0 or 2duises Windows XP Service Pack 3.
FelixGX build 3.1.17.51 or later works with eith&findows XP Service Pack 3 or
32-bit Windows 7. At this time FelixGX will not wk with 64-bit Windows 7.

Note. Some antivirus software packages may cause faulte way FelixGX
communicates with the hardware. For more inforamatplease contact your PTI
Customer Service Representative.

Contact PTI for up-to-date computer specifications.

14



Connecting the System

Electric cables (and water hoses) should be coedeatcording to the following table.

The table shows the device and connector for elaglokthe possible cable connections
for systems using FelixGX software. The first temumns show a device and labeled
connector on the device for one end of a cabletlamdecond two columns show the
device and labeled connector for the other entdetable. The fifth column shows the
function of the cable connection. The last twaiomhs show the type of cable and labels
on the cable ends if they are labeled. Note tledtrmircular cable ends are keyed —i.e.,
the cable end will attach to the connector in awlg orientation and the collar can then
be rotated to anchor it in place. In the cabletyplumn, a */’ indicates that that end of
the cable is split into 2 or more cables.

NOTE: Many different cables use the same connectsr Make sure that the cables
connect only those devices that should be connected

NOTE: The ASOC-10 has changed style. Connectionsélabels are shown as, e.g.,
ASOC-10 (side panel or back panel), where the firathoice refers to the 7.5 cm (3

inch) high box with connectors on the side and bagianels, and the second choice to
the 11 cm (4.5 inch) high box with connectors onlgn the back panel.

Electronic and water connections: QuantaMaster or RtioMaster system (with

options)
FROM TO CABLE
FUNCTION
DEVICE LABEL DEVICE LABEL TYPE LABEL
Lamp Ignition and
Power IGNITER Igniter 9 CPC 4 pin
power
Supply
.Water Arc Lqmp IN/OUT Water cooling Plastic hoses
circulato? Housing
Power Line
(mains) ASOC-10 POWER Power DIN 5 pin 180°
pack
outlet
ASOC-10 usB Computer Communicatig USB
(éi?j(e?c:e\lnoel 12V Detector
" bgck or - POWER Power DIN 3 pin to DB-9
DC Out-# 9
panel)
DIGITAL
814 SIGNAL (éi?j(gc:alrgal PMT-# Digital signal
Detector ouT orp (BNC) (Photon BNC
Housing back panel) or Counting)
P Digital B-#

15




ASOC-10

814 )
SIGNAL (side panel ANALOG .
agtfscitnor ouT or IN-# Analog signal BNC
9 back panel)
914 ASOC-10
Detector A (S|d(;rpanel ANlﬁngG Analog signal BNC
Housing back panel)
914 D1 orD2 Digital signal
ASOC-10 or
Detector D - (Photon BNC
: (back panel) | Digital A- .
Housing " Counting)
914 ASOC-10 Digital DIN 5 pin 240°
(side panel PMT-# 914 Power and or
Detector Power .
Housing or or Control CPC9 pin to
back panel) Control-# CPC 9 pin
ASOC-10 | ° ’;(/E:gR\é
(side panel SIGNAL MP-1 RCQC Power | DIN 3 pin/BNC/BNC
or back and 1/0 to DIN 5 pin 240°
panel) ¢ XCORR
GAIN
ASOC-10
or USB-1 MD-4000 usB Motor control usB
computer
RAM POS
or Wavelength
ASOC-10 DeltaRAM DeltaRAM POSITION Control BNC
Pos.
ASOC-10 TTLPUT DeltaRAM SHUTTER | Shutter Control BNC
Asoc-10 | TTEINOT [ oer devices TTL I/O BNC
ouT
ASOC-10 | FEATURE Not used at this time DB-9
ASOC-10 STROBE Not used at this time DB-15
MD-4000° EXTgL'\J'f'ON MD-4000  |=XTERSIOM  sjave control CPC 7 pin
MD-4000 Motor # Monochromato Monochromator CPC 9 pin
control to Hex/Row
Monochromator .
MD-4000 Motor 1 Monochromato and Shutter CPC 9 pin
to Hex/Row
control
MD-4000 Motor # Motorized Slit Slit Control CPCpn to DB-9
Motorized
MD-4000 Motor # MP-1 polarizer contrdl CPC 9 pin to Hex
MD-4000 Stirrer MP-1 Stirrer control DIN
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InGaAs detector option

Peltier . .
Power InGaAs detecto Peltier power CPC 9 pin to 4 pin
Row connector
Supply
InGaAs o .
detector SMA Pre-Amplifier Input Signal SMA to BNC |
24V Pre-Amplifier 12V Power Hardwired to CPC 2
Gelpac pin
Pre- Output SCITEC Lock- Inout
Amplifier P in Amplifier P
ASOC-10
SCITEC (side panel ANALOG
Lock-in Output IN #
Amplifier or
back panel)
0OC-4000 Motor Chopper whee Chopper controIR‘]'12 <(:Zt\),\lltler)e phone
DIRECT
0C-4000 | (back | SCITECLOCK- | poterence| — Chopper BNC
in Amplifier reference
panel)
QNW Temperature Control option
ASOC-10
or USB-# QNW TC-125 UsB Peltier contro USsSB
computer
QNW Sample
TC-125% MP-1 Peltier control M/F DB-15 (3 row)
holder
_Water MP-1 Water cooling Plastic hoses
circulatoP

Where # is an integer and depends on what oth@ngpthe system has. The choice here
must match what is set in the FelixGX hardware igométion. USB cables may be
plugged into any USB port on the ASOC-10 or computédowever, if a USB cable is
moved to a different USB port on the ASOC-10 or pater, Windows may reassign the
USB port assigned to that device and try to fireldhivers for that device again.

Notes

1

The LPS-100 Integrated Lamp Power Supply anddgonly requires a power
cord. It has no electrical connection to the ofdshe instrument.

The Arc Lamp Housing requires water cooling dolylamps with greater than
100 W power consumption.
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3 An MD-8000 is essentially two MD-4000’s internyationnected. The leftmost

four motor connections on the back panel behaweraaster MD-4000 and the
rightmost four motor connections on the back pae#lave as a slave MD-4000
(or as consecutive slave MD-4000’s).

To connect a motorized polarizer cable to onghefcables inside the sample
compartment, align the white dots on the cable €alds, a nib in one connector
will fit into a key slot in the other connector)dapush the cable ends together.

To disconnect a motorized polarizer, squeeze théwbite dot) and bottom of
the circular loop around the connection of the imternal cables and pull the
cable ends apart. To remove a manual or motopa&tizer assembly from its
mounting plate, pull up on the motor or polarizérasl until the mounting plate is
free of the three clips, then lift it free from thmounting plate.

The water circulator must be operating whendveiQNW TC-125 is turned ON
to control the temperature of the Peltier samplddraand prevent overheating of
the cuvette holder.



Installing FelixGX

Uninstalling FelixGX

If an older version of FelixGX is already installed your computer, it must be
uninstalled before a new version of FelixGX canrstalled. FelixGX installation does
not automatically update the program files. Ssa&rt | Control Panel | Add/Remove
Programs | FelixGX | Removeo uninstall FelixGX, and then use Windows Expidce
delete any remaining *.rep and *.txt files in theaReogram Files\PTI\FelixGX\ folder.

If your system has any devices that use an RS-@88ector, you may need to reinstall
the driver for the RS-232 to USB converter caltake sure you have the CD or
mini-CD with this driver.

System setup

1 Assemble the system hardware including all catdween the instrument and the
ASOC-10 and MD-4000 and other controller boxes ating to the table in
Connecting the Systemexceptfor the next step.

2 Donot connect the ASOC-10 or MD-4000 or other contr&8l&rSB cables to the
computer (otherwise in the next step the computikidetect the existence of the
USB devices and be looking for non-existent driierghem).

Installing FelixGX on a new system.

If your computer was supplied by PTI then FelixGXdnstaCal will already have been
installed. Skip to step 8.

To install FelixGX on a computer for off-line ansiy only, follow steps 3 — 5 below.

3 Turn on the computer. If you are starting wite tomputer already on, close all
other program windows. Some of the installationdeiws may not be ‘on top’ and
so be hidden by other program windows. Also, atehd of the InstaCal installation
procedure, you will need to restart the computer.

4 Insert the FelixGX Install CD into a CD drive h@Autorun menu may take up to 30
seconds to appear.

5 Click on theFelixGX build #.#.#.# button. If FelixGX is already inka on your
computer, a FelixGX Setup error message will app&icking on Details states
‘Another version of this product is already instdll Installation of this version
cannot continue. To configure or remove the axgstiersion of this product, use
Add/Remove Programs on the Control Panel...”. FollbaUninstalling FelixGX
procedure above.

a The FelixGX Setup for .NET Framework 2.0 SP2 {x8ihidow will appear.
Click Accept An install progress window for .NET Framework &P2 (x86)
will appear. Installing .NET Framework 2.0 SP2@x&ay take 10 to 20
minutes.
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The ‘Welcome to the FelixGX Setup Wizard’ windeml appear. ClickNext.

The FelixGX License Agreement window will appe&iick onl Agree and then
on Next.

The ‘Select Installation Folder’ window will apgoe Use the default installation
folder C:\Program Files\PTI\FelixGX\. Clidkext.

The ‘Confirm Installation’ window will appear. li€k Next. The files will be
installed on the computer.

The Welcome to the FTDIStepperboard USB Drivestuf Wizard window will
appear. Clicltext.

The Setup - FTDIStepperboard USB Drivers - Infation window will appear.
Click Next.

The Setup - FTDIStepperboard USB Drivers — Readgstall window will
appear. Clicknstall.

The Welcome to the Stepperboard Device Drivetaliey window will appear.
Click Next.

The Congratulations! You are finished installthg drivers for the Stepperboard
device window will appear. Clickinish.

The Completing the FTDIStepperboard USB Driveztu Wizard window will
appear. CliclEinish.

Two CleanUpOIldRepFiles mappear in succession (if you are updating
FelixGX from an earlier version). ClicRK.

The FelixGX Installation Complete window will eggrr. ClickClose

Wait 5 to 30 seconds. The PTIGraphicX Compof@emtNET Framework 2.0
SP2 (x86) License Agreement window will appeariciCAccept

The Welcome to the PTIGraphicX Component Setupavidi window will appear.
Click Next.

The PTIGraphicX Component License Agreement windall appear. Click
Agree andNext.

The PTIGraphicX Component Confirm Installatiomdow will appear. Click
Next.

The PTIGraphicX Component Installation Completadew will appear. Click
Close

The PTIGraphicX Component Installation Completedow will disappear and
the AutoRun menu will appear.

Click on theMeasurement Computing InstaCalbutton. Note that InstaCal
installation will automatically update/overwrite aristing version of InstaCal.

a A ‘WinZip Self-Extractor’ window will appear. €k OK.
b A second ‘WinZip Self-Extractor’ window will appe ClickSetup.



The Preparing to Install window will appear. War the next window.

The ‘Welcome to the InstallShield Wizard for Sl for Windows’ window
will appear. ClickNext.

e The '‘Destination Folder window will appear. €KiNextto accept the default
destination folder.

f The ‘Ready to Install the Program’ window willzgar. Clickinstall.
g The ‘Installing the program’ window will appeawait for the next window.
h The ‘InstallShield Wizard Completed’ window wappear. Clickinish.

7 The ‘InstaCal for Windows Installer Informationindow will appear stating: “You
must restart your system for the configuration gegmmade to InstaCal for Windows
to take effect. Click Yes to restart now or Ngal plan to restart later.” Clickes
to restart your computer.

After the computer has restarted, turn on the 880 and MD-4000.

9 Connect the USB cables from the ASOC-10, MD-4@®@, any other controller
boxes to the computer.

10 The computer will detect the USB devices.

a The ‘Welcome to the Found New Hardware Wizardidow will appear.
Click “No, not this timée’ to the question “Can Windows connect to Windows
Update to search for software?”. Clidlext.

b Depending on the hardware options included i ggatem and whether you had
a previously installed copy of FelixGX, you wills&ound New Hardware
Wizards for some or all of the following:

- MCC USB2 Loader Device
- USB-2527

- USB Stepperboard Product
- USB HS Serial Converter

- USB Serial Port

¢ The ‘Found New Hardware Wizard This wizard Betpu install software for
MCC USB2 Loader Device’ window will appear. Chodsestall the software
automatically (Recommended). Click Next.

d The wizard searches, finds and installs the dfivethe named device. The
computer should find the driver in C:\Program RRE\FelixGX\QNWDRV.

i If the Found New Hardware Wizard cannot find sodtware driver, then click
the Back button.

il Click on the option Install from a list or specific location (Advanced}.
Click Next.

iii In the ‘Found New Hardware Wizard Please cleogsur search and
installation options’ window,
click on “Search for the best driver in these locatioris
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check ‘Include this location in the search”,

and enter oBrowseto select

“C:\PROGRAM FILES\PTI\FELIXGX\QNWDRV”.
Click Next.

e The ‘Completing the Found New Hardware Wizardidaw will appear.
Click Finish.

f Similarly, Found New Hardware Wizards will app¢atinstall other drivers.

g When all drivers have been installed, you wi#t seamessage callout in the lower
right corner of the desktop stating “Found New khaate Your new hardware is
installed and ready to use.” This callout willapgear after a few seconds.

11 RuninstaCal (Start | Programs | Measurement Computing | lredtal€may be
useful to copy a shortcut to InstaCal onto the tigskRight-click on the InstaCal
icon, drag and drop it to the desktop, and seféapy here’.). InstaCal should
automatically detect the 2527 board in the ASOGui@ display its board and serial
numbers. Close InstaCal.

12 LaunchFelixGX (there should be a FelixGX icon on the desktopsar Start |
Programs | PTI | FelixGX | FelixGX.

Changing the Screen Resolution

FelixGX is designed to work on most Windows-basaahguters at most screen
resolutions. However, for the best operation gmukarance, we recommend running
your computer monitor at 1024 by 768 (or more, necended. The minimum is 800 x
600) resolution.

To change the screen resolution, right-click anywlon the desktop (except on a
desktop icon) and choo&eoperties. Choose th&ettingstab. Use the slider to change
the screen resolution and the choice list to séectolor quality. You may want to
change the text font size — click on theévancedbutton and choosel@PI setting on the
Generaltab. OK, OK to close these dialog windows. Depending on then@atibility
settings on the General tab you may need to rek@domputer.
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Chapter 4

A Quick Tour of FelixGX
Workspace

 FelixGX -4.0.1

File  Math  Transform  Awes  Action  Configure  Help

BUENA ] PAEREN |

I DYAGEm DVYAGEx Q=40

I 1 Session 1

Current Acquisition; DYAG Em
Type: EmissionScan
Created: 5/12/20101235:41 PM

Emission Scan Settings

Repeats 0
Background: (Mot Used|

Excitation: 352.7 nm ook - — — ‘ 77777 4l ‘I e i e o
Emission: 450 nm -» 500 Aim ! i a |

Slit-Settings

Excitation Mono: Entr: 5 nm, Exit: 5 nm
Ernission 1 Mono: Entr 1 nm. Exit: 1 hm

Step Size: 0.2 nm

[ntegration: (11 sec % |Mouse: % 309.6078, v: 0,0000]
- s em x| 4 x
) = |3s2.7 |_set
ﬁ |
Setup Start 450 ena Dye
fcauisition Cantrol J Curtent Hardware Settings J Shutter Contisl | Mono Cortrol | Sit Cantrol |
ReadyToRun

When FelixGX is launched, the Workspace will bersgme Across the top, beneath the
Title Bar, is the Menu Bar. Each heading in thenM8ar represents a group of related
commands. Below the Menu Bar is the Toolbar. Binmtons on the Toolbar provide
instant access to a number of the most frequestid kcommands for control of data
display.

Beneath the Menu Bar is the Acquisition Bar thaivehthe names of user selected
acquisition setups and hardware configurationshdfAcquisition Bar is full, then a
choice list icon is shown at the right end of thegaisition Bar. Click on this icon to
show additional acquisition setups. To changeviibility of acquisition setups on the
Acquisition Bar click on Recall Sessions on thelbao To change the visibility of
hardware configurations on the Acquisition Barkkmn Configure | Hardware |
Repository button.

Beneath the Acquisition Bar is the space where idadaplayed.
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The Legend along the left side lists the name($h@kessions, groups and traces. Right-
clicking on a session, group or trace name in ggehd will show different command
menus. Click on a + sign in front of a sessiogroup name to expand the list below it,
or click on a - sign in front of an session or graiame to minimize the list. Note that
clicking on the + or - buttons in front of a sess@ group name to expand or contract
the session or group does not change what is sge graph area.

Below the legend is a box showing a descriptiothefcurrent acquisition setup.

The right side of this window has an area whereesare plotted in Graph Mode or
displayed as a spreadsheet in Grid Mode. Thersctea above shows ‘One-Graph’
Mode. Clicking on the 'Two-Graph* Mode button teetleft of the legend splits the

graph area into two graphs, one below the othée dpper graph shows the same traces
as in ‘One-Graph’ Mode. Clicking on either graplows in the legend which traces are
visible for that graph. You can change the vigipif traces independently for each
graph. Clicking on the 'Graph-Grid‘ Mode buttoraciges the lower graph to a
spreadsheet display that shows the values of dstdevin the upper graph. Clicking on
the ‘One-Graph’ Mode or "Two-Graph' Mode button ogas the spreadsheet display
back to a graph.

Below the acquisition description box and the grapga are the Control Panels.
Depending on the current Hardware Configuratiois, dinea shows various panels to
control data acquisition and hardware operation.

The dividing bars between the legend, graph, atensiescription, and the control

panels area, and between control panels can bedhiigpvelicking and dragging them
with the mouse cursor.

24



Menus

When you click on one of the menu items detailddwea list of available commands
will appear.

All of the commands are detailed in the followirigapters.

File The File menu is used to open saved data fileg data, and import and
export ASCII files and FelixGX data. Printing is@aaccomplished from
this menu.

Math Acquired data can be processed mathematically ghrthue commands in
the Math menu. Two traces can be arithmeticaliplmioed, and data can
be fitted, smoothed, averaged, integrated, noredidifferentiated, etc...

Transform Used to do post-acquisition transformation of dateoncentration or pH.
The transformation equations or Lookup Tables @asdiup here.

Axes The commands in the axes menu allow expansionrdraaion of the
axes for viewing and analyzing specific regionga ¢face. The labels
applied to the axes may also be altered.

Action Used to perform calibrations against standardsitwmaation jobs.
Configure The Configure menu is used to explicitly define biaedware components
that are being used with FelixGX. It is critichht the hardware

configuration be correct. The Configure menu $®alsed to save
Control Panel Configurations and program preference

Help The Help menu provides access to information ongusielp and the
Search function.

Data Acquisition

A hardware configuration must first be set up t@tesponds to the components in your
system. Click or€onfigure | Hardware to create a new hardware configuration or to
modify an existing one. Fluorescence experimeastiben be set up using the
Acquisition Setup dialog. Afterward, many settirngs be modified using the Control
Panels. The acquisition items represent basicrempetal techniques; for instance,
excitation, emission or synchronous wavelength sdamebased scans, excitation or
emission ratios, etc...

Each of the acquisition menu items is introducedl ismexperimental applications and

procedures are presented in Aoguisition Control chapter. Hardware control functions
unique to these procedures are also detailed.
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Toolbar
BOSR27 40508

If there is no data in the workspace then mosheftbolbar icons will be inactive
(dimmed). With the exception of the 3D icon, Tawllicons affecting the display of data
in the graph area only affect the display of theg28phs.

EE Full Autoscale
Displays the full range of data. This mode is @sgailable on the Axes menu.

1[0

Some math functions are performed on a selectedired a trace (a subset of the X
values). To select this region, first choose #rgdt trace by clicking on its name in the
legend. Then select tA®ggle Rangeicon from the graph toolbar and use the mouse to
click and drag within the graph display over thside region of the trace. For more
precise control, you can then entexv X andHigh X values into the math text boxes
provided. The selected region will be highlightadd the desired math value will be
displayed. The math function dialog box can bedpkn while different regions are
selected, and math values, when displayed, withgbalynamically.

Toggle Range

3
'FJ Change Plot Mode

This icon can be clicked 3 times to get differelot pnodes: dot, dot+line, or line.

i
h Toggle Data Cursor

Toggles the Data Cursor ON/OFF. When the Data Cusdoggled on, a line plot mode
changes so that all data points are marked withl emeles. Plot modes with data as
dots or dots + lines stay as they are. The DatadCtighlights a data point as the
intersection of a horizontal and a vertical linseldhe left or right keys to move the Data
Cursor along a trace, and the up or down keys itziswetween traces.

7 Toggle Trace Visibility
Toggles the visibility OFF/ON of the selected trsioe groups.
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j‘ Add Event Marker

FelixGX Add Event Marker [ramp 1] il Event Markers show as a light blue
vertical line in the graph.

Marker Properties

Posiion |4.00000 To add an event marker at a user
Captiors [Ception 1 defined position on a trackiring a
scan

1. Select the trace you wish to mark
in the trace legend by clicking once

s J[_o== ]| onthe trace name, so that it becomes
highlighted.

2. Click on Graph 1 so that it becomes highlighted.

3. Pressing the E key will put an event markerhengraph at the data point when the
key is pressed. A caption is displayed only whiktmebased scan is being acquired. As
soon as the scan is finished the arrow and capt®moved to a Y-value = 100.

To add an event marker at a user defined positioa waceafter a scanclick on the

trace and then click on tedd Event Marker icon on the toolbar. This opens the “Add
Event Marker” dialog where events can be addeck arlow and caption are placed at a
Y-value = 100. See thedit Event Markers icon description for details.

The currently selected trace is shown in the disittegbar.

A
/. Edit Event Markers

Edit Event Markers [ramp 2] 3] Click on a trace and then click on the

Edit Event Markers icon on the
toolbar. This opens the “Edit Event
Foston 1420000 Markers” dialog where events can be
Caption |Caption 1 added, edited, hidden or deleted.

| Event Markers show as a vertical line
in the graph area with a caption
attached to the line by an arrow. The
arrow and caption are placed at a Y-
s J[ o= ]| yalue = 100.

Event Markers Marker Froperties

Hide M arker ] [ Remove barker

The currently selected trace is shown
in the dialog title bar.
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Event markers: Shows a list of the current event markers.

Marker Properties

Position: The X position where the event marker will becgld in the graph area. You
can enter a new value for the X position of antexgsmarker by first selecting it from
the list.

Update: Updates the new X position of the selected ewsarker in the list and in the
graph area.

Caption: Enter the caption label here. The default captidel is “Caption #” where #
is the Nth marker created. You can enter a newerfaman existing marker by first
selecting it from the list.

Update: Changes the name of the selected event markkee ilist and in the graph area.

Hide: Hides the selected event marker caption in taptgarea. When a caption is
hidden, this button changes3towto allow you to make it visible again.

Hide Marker: Hides the selected event marker and captiohargtaph area. When a
event marker is hidden, this button changeShow Marker to allow you to make it
visible again.

Remove Marker. Removes the selected event marker from thatidtthe graph area.

Add: Adds a new event marker to the list and thelyaea. You can then edit the X
position and caption. The default position is Wwalf along the visible X-axis.

Close Close the Event Marker dialog window.

s
‘? Move Annotation Caption
Allows you to move the caption of a marker. Mokie mouse cursor over the caption
until it turns into a hand icon, then click andglthe caption to a new position.

Note: the new positions are only temporary for purpadgwinting. Selecting another
trace or group, clicking on any other toolbar icmmenu item moves the captions back
to their default positions.
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* Recall Sessions

E® Acq Repository Maint Shows a list of all acquisition setups,
SRR Q@@ whether or not they are shown on the

Acquisition Bar. To make an acquisition

BCECF MuliiDye [BCECF MuliiDye] setup visible on the Acquisition Bar, check

FUR&-2 e scan [FURAZ ex scan] | the box in front of the acquisition setup

& soan [ex soan) name. The order of configurations shown
Up on the Acquisition Bar can be changed by

selecting a configuration and clicking on
Up or Down: The configuration at the top
] of the list is shown farthest to the left on
the Acquisition Bar.
Edit: Select a setup name then clicking on
the Edit button shows a dialog where you
can change the acquisition name and the
display name.
Delete Deletes the selected setup from
] FelixGX.

OK: Closes the dialog.

Edt || Delete || oK

=i

1|
- 'if Export Data

Opens a Windows dialog to save a session, groupace as a txt file in the format
detailed at File | Import. If more than one sessgvoup, or trace is selected only the last
such selected item will be exported. Same assipenid menu commands Export
Session, Group, or Trace.

P

© Post Process

Shows a Windows dialog to open a Record (*.gxris@m (*.gxs), Group (*.gxg), or
Trace (*.gxt) file stored on disk or on the netwoi&ame as the File | Open command.

g
Calibration

Shows a dialog to allow calibration of wavelengiitensity or other instrument
performance.
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Legend Commands

Right clicking on a session, group, or trace inldgend opens a menu with links to
commands found in the main menus. The followingnoverview of the listed
commands found in each menu by right clicking aession, group, or trace. Some
options can only be accessed from these menushapdite described in more detail
below.

Right-clicking in an empty legend will not show acymmands. Data must be present to
show commands.

Commands common to two or three of the legend menus

Rename This command opens a dialog to change the ndmea@ssion, group, or trace
as it appears in the legend.

Note: Trace names of acquired data are set in the i8itigmn Setup | Traces tab, and
may be based upon labels assigned to signal cleimttle Hardware Configuration.

Save ... As ... Opens a Windows dialog to save a session, ganupace as a binary
file (.gxs, .gxg, or .gxt file, respectively).

Toggle Visibility: Show/hide all the traces in a session or graupdividual traces.
Traces that were hidden will become visible anddsahat were visible will be hidden.

Plot Mode: Use this command to change the way the selegteg or trace is plotted in
graph mode. The traces can be displayed as edlardiwidual data points or as lines, or
as lines plus enlarged data points. The defasiftlay is lines.

Cut ...: This command cuts the selected sessions, groupsces from the active
workspace and places the data on the FelixGX chphd\ote that, unlike théelete
command, the selected data is not lost becauséransferred to the clipboard.
However, any data that was previously on the cipbavill be lost. Note that the
FelixGX clipboard is internal to FelixGX. Data p&d on the FelixGX clipboard is not
available to the Windows clipboard.

Copy ...: This command copies the selected sessions, giroupraces to the FelixGX
clipboard. Any data that was previously on thphohard will be lost.

Paste This command pastes the sessions, groups,aastthat are currently on the
FelixGX clipboard to the selected location in tegdnd. Pasted groups and traces will
show “ (copy)” appended to the group and trace anidis command is not shown in
session, group or trace menus if the clipboard doébave sessions, groups or traces,
respectively.

Delete ... This command deletes the current group or thaxce the workspace. Note
that, unlike the Cut command, this command doesopy the data to the FelixGX
clipboard. Deleted data is permanently removenhfiloe workspace and cannot be
recovered. No warning is given that the data bellost when this command is used on a
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group or trace. If this command is used on a sassiprompt will appear stating “Data
has not been saved. Close anyway? Yes No".

Import: Opens a Windows dialog to search for a txtffitken the hard drive to import.
These txt files must conform to the format detadédrile | Import. If the file contains a
session, then a new session will be shown. Ifilaeontains one or more groups, then
they will be appended to the current session, en@s a new session if the legend is
empty. If the file contains one or more tracesntthey will be appended to the current
group, or open as a new session if the legend jgyem

Export ...: Opens a Windows dialog to save a session, gaupace as a txt file in the
format detailed at File | Import.

Axis Properties.... Use this command to change the axes labels ritgifar the

selected group or trace. If the Y-axis label at isnchanged then the Y-axis of any other
traces or groups will be shown on the right-hawie sif the graph. This command is the
same as the menu commaixes | Edit Axis Properties

RETEE s Session
Close Close Closes the current session. If the data has
Save Session as... not been saved or has been modified since it was

saved, a prompt will appear stating, “Data has not

Togale Wisibility
been saved. Close anyway? Yes No”.

Cut Session New Group: Creates a new empty group in the
Copy Session current session in the legend.

Mew Group

Irpaort

Export Session
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Rename...

Save Group as...
Toagle Visibility
Hide All

Shows all

Plak: Mode

Cuk Group
Copy Group

Delete

Impaort
Export Group

Axis Properties, ..

Rename...

Save Trace as...
Toagle Visibility
Zolor ...

Plot Mode

Cuk Trace
Copy Trace
Paste
Delete

Create Loakup Table

Imnport

Export Trace
Trace Math
Properties. ..

Axis Properties, .,

Events

Group:

Hide All: Hides all of the traces within the selected
group.

Show All: Shows all of the traces within the
selected group.

Trace:
Color: This command opens a Windows dialog to
change the color of the selected trace.

Create Lookup Table Opens a dialog to create a
Lookup Table from the selected trace. Enter a name
and choose the LUT type.

Trace Math: Shows the list of Trace Math
commands. Clicking on a Trace Math name opens
the dialog for that command.

Properties...: Shows the properties of the trace and
the summary of the acquisition used to acquire the
trace. If the trace has been imported into the
workspace from a txt file, then there are no useful
properties shown (then Time Executed is the time
the file was imported into the workspace).

Events | Align Not working properly at this time.



Graph Commands

The graphs have a variety of options to manipulageplot to generate a visually
stimulating presentation. You may change the \waygraph looks within the workspace
by right-clicking anywhere within the graph screéershow the Graph menu. Some of
these options have defaults shown the first tinoh ggaph mode is displayed. To return
to the graph default options, click in the FelixG&gend. The following table shows

the default options for the graphs “inactive” means the selected option has noceffe

Option Defaults
Viewing Style
Color/Monochrome Color
Bitmap/Gradient = Off
Styles
Graph background: Dark No Border
and border
(Grid) Border Style No Border
Font Size Medium
Show Legend Off
Numeric Precision inactive
Plotting Method inactive
Data Shadows inactive
Grid Options Thin Dashed X and
Y Grid Lines
Include Data Labels OFF
Mark Data Points OFF
Maximize OFF
Export Dialog

Viewing Style Gives the options of color and monochrome, vwarigraph backgrounds
and borders.

Border Style: Allows the grid border to be set to No BordemjriTLine, Shadow or
Inset.

Font Size You can select three different (small, mediuangé) sizes for plot features
such as title, axes titles, tick labels, and legabeéls. Note that the font sizes also scale
along with the size of the graph. If the grapbhsunk so are the fonts.
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Show legend Toggles a legend in the graph area on or aff2D the legend is placed
above the grid. In 3D the legend is placed tdefteof the grid.

Numeric Precision Inactive at this time. The numeric precisiorliways automatically
set.

Plotting Method: Inactive in 2D - the traces are shown as liretgpho matter what
option is chosen. In the first 3D mode this optipves the following choices for plotting
the data: point, line, and points + line. In teeand 3D mode the choices are: wire
frame, surface, surface with shading, surface wothitouring, and pixels.

Data Shadows Does nothing at this time.

Grid Options: You can display grid lines on both axes, onéviddally or not at all. In
2D the lines can be thin or thick solid lines, mntdashed lines. In 3D only thin solid
lines can be shown on the XZ or YZ planes behiedddta.

Include Data Labels Toggle on or off the display of XY coordinatdwes to the right
and above every data point.

Mark Data Points: Toggle on or off the display of circles at eveigible data point
unless the Change Plot Mode icon has been usdubto [goints.

Maximize: Maximize the viewing area of the graph areae §raph area will fill the
entire screen. To return to showing the rest efbrkspace, click on the title bar or
press the ESC key.

Export Dialog: Allows all the visible data in the graph ared®exported as Windows
bitmap or enhanced metafiles (EMF, WMF, BMP, JP@?NG) or as text or data (.txt or
.dat). These can be imported into many applicatinoluding CorelDraw, OpenOffice
Draw, Microsoft Word, etc... When exporting as textlata, either all or part of the
data can be selected for export.
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Chapter 5
File Commands
Data Storage

The fluorescence data that you acquire with FediXaved on your hard drive. Itis
important that you save your data in a consistanrtmar so that you can retrieve it when
necessary with a minimum of effort. There is neget folder for saving data files. You
should set up your own file folder structure foviag data files. If your system has
multiple users, you may want to segregate thess ifiito different directories.

The best way to keep track of your data files ancdopy or move them from place to
place is to use the Windows Explorer utility. FRoore information on creating
directories and copying, moving or deleting filleginch Explorer and click on Help.

Data files have two general formats. Files witlpe? extension have a proprietary
format and can only be saved and opened using@x¥lix

Files with a .txt extension have an ASCII file fam FelixGX recognizes two different
ASCII file formats; one type is for data exportedn earlier PTI programs (FeliX,
TimeMaster, and FeliX32), a second closely reléitedormat is for data exported from
FelixGX. These two formats are explained infile | Import section for FelixGX .txt
files, and inFile | Import from FeliX32 for FeliX32 .txt files.

Files with a .rep extension are repository filesated by FelixGX to save Acquisition
Setups (acq.rep), Control Panel Configurations.(epg, Hardware Configurations
(hwec.rep), Lookup Tables (lut.rep), and Progranfdtemces (pref.rep). With FelixGX
build 3.1.6.51 and later, these files are storeBddixGX in the folder

<My Documents>\PTI\FelixGX\Repository\#.#.#.{where #.#.#.# is the build number
of your copy of FelixGX). If you want to save thetsewhere, copy these files and paste
them where you want them. If you remove them ftben

<My Documents>\PTI\FelixGX\Repository\#.#.#.#folder, then the next time you open
FelixGX, the saved setups, configurations, LUTsl preferences, respectively, will not
be available. In addition there is a file hwc.tepthat saves descriptions of the hardware
configurations in an ASCII txt file, but is not ressary for FelixGX operation.

Extension Contents

gXr FelixGX record

.gxs FelixGX session

.gxg FelixGX group

.gxt FelixGX trace

.rep FelixGX repository

Ixt Text file (for importing or exporting ASCII da)

35



Open...

Use theFile | Opencommand to open a Record (*.gxr), Session (*.g&sdup (*.gxQg),
or Trace (*.gxt) file stored on disk or on the netlw TheOpen dialog box is a standard
Windows Open dialog and shows the file name, andibling on the View Menu icon,
, and choosing Details, you can also show the éintedate the file was last saved,
and the file size.

To choose a different file location, click on theok in text box and browse the file
structure to find the location you want.

File name Type a file name in the text box, or selectftieename from the list. Only
one file can be opened at a time.

Files of type You can choose to show FelixGX Record (*.gxgs§on (*.gxs), Group
(*.gxQg), or Trace (*.gxt) files. All of these filg/pes are saved in a proprietary binary
format.

Save Record As...

Use this command to name and save the conterftg aictive window (all sessions,
groups and traces shown in the legend). S&eedialog box is a standard Windows
Save dialog and shows the file name, and by clgckim the View Menu icor, and
choosing Details, you can also show the time anel aad file size of existing files.
SelectSave,or selectCancelwhereby the dialog box will close and nothing vl
saved.

To choose a different file location, click on tBave intext box and browse the file
structure to find the location you want.

File name Type a file name in the text box, or selectftreename from the list. If you
try to save as an existing filename, you will get@ssage that the file already exists.
You must answeYesto this question to save the data under an egiftemame.
Otherwise, choosHo and enter a new filename.

Save as type Records can only be saved as *.gxr type.

Save Saves the file.
Cancel The dialog box will close and nothing will beved.

Close Record

Closes all sessions in the active window. If thtachas not been saved or has been
modified since it was saved, a prompt will appeatisg, “Data has not been saved.
Close anyway? Yes No".
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Import...

Use theFile | Import... command to open an ASCII data (*.txt) file expdrfeom
FelixGX and stored on disk or on the network. Tpen dialog box is a standard
Windows Open dialog and shows the file name, andibling on the View Menu icon,

, and choosing Details, you can also show the éintedate the file was last saved,
and the file size.

To choose a different file location, click on theok in text box and browse the file
structure to find the location you want.

File name Type a file name in the text box, or selectftteename from the list. Only
one file can be opened at a time.

Files of type With this command, you can only open *.txt fiexgported from FelixGX.
Open: Click this button or double-click on the filema in the list to open it in FelixGX.
Cancel the dialog box will close and nothing will beesyzd.

Format

Traces, groups and sessions may be exported froxGReas tab-delimited ASCII
(*.txt) files, and have similar formats. Tab chaeas are the only acceptable field
delimiters.

Trace files
LINE 1: shows the string “<Trace>" followed by argage return/line feed.

LINE 2: number of data pairs (N) in the trace falled by a carriage return/line feed.
LINE 3: the trace name followed by carriage retiime/feed.

LINE 4: “X”, tab character, “Y”, tab character folved by a carriage return/line feed.
LINES 5 to N+4: X value, tab character, Y valudduled by a carriage return/line feed.

LINE N+5: shows the string “</Trace>" followed bycarriage return/line feed to
indicate the end of the file.

If the contents of a sample trace file were viewed word processor with formatting
turned on, it would appear as follov-stepresents a character space (ASCII code 20),
-+ represents a tab character (ASCII code 09),manebresents a paragraph character
(carriage return/linefeed, i.e., ASCII codes 10 ib3he .txt file; all other spacing is for
illustration only and does not represent charadtetise file.
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<Trace>q

31

ratop - 19

X =+ T = q
o - o9

1 = 19

2 —+ =29
</ Trace>1

Group files
Groups exported as .txt files have a format simdarace *.txt files.

LINE 1: shows the string “<Group>" followed by ardage return/line feed.
LINE 2: the group name followed by a carriage nefiume feed.
LINE 3: number of traces in the group followed bgaariage return/line feed.

LINE 4: number of data pairs for the first traceljNtwo tab characters, number of data
pairs for the second trace (N2), two tab character3his line ends with two tab
characters and a carriage return/line feed afeentimber of data pairs for the last trace.
Let Nmax = maximum number of any trace’s data pairs = maxMe, ...)

LINE 5: first trace name, one tab character, tir@te T-number, one tab character,
second trace name, second trace T-number, ondaahater, ... This line ends with one
tab character and carriage return/line feed dfiettace name for the last trace. The
T-numbers are unique identifiers for each objeeicé or event marker) and should not
be edited.

LINE 6: “X”, tab character, “Y”, tab character, rgted for the number of traces,
followed by a carriage return/line feed.

LINES 7 to Nnhaxt6: first trace X value, tab character, first tratcealue, tab character,
second trace X value, tab character, second traadu¢, tab character... These lines end
with one tab character and carriage return/lind tdter the Y values for the last trace in
the lines.

Note: All unused data fields are padded with tab charactor example, if the first trace
has fewer data pairs than the second, tab pairgsactprior to the remaining second
trace values. If latter traces have fewer datatpdivan preceding traces, these data fields
are also padded.

LINE Nmaxt7: shows the string “</Group>" followed by a cage return/line feed to
indicate the end of the file.

If the contents of a sample group file were viewed word processor with formatting
turned on, it would appear as follov-stepresents a character space (ASCII code 20),
-+ represents a tab character (ASCII code 09),mingpresents a paragraph character
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(carriage return/linefeed, i.e., ASCII codes 10 ib3he .txt file; all other spacing is for
illustration only and does not represent charadtetise file.

<Group>q

3 -ramps-groupd

Iq

i - — 5 —=» — 3 - 9

ratwp-1 -+ TE33604416550443355 —+ ramp-2 -+ Te3360441653504453356 —+ rawp-3
—- TE35604416550445557 — 9

Z =+ ¥ =+ X =+ T =+ X =+ T =+ 17

g - 0 =+ 2 =+ -1 =+ 6 =+ 0 =+ 1

i -+ 1 =+ 3 =+ 0 =+ 7 =+ 1 =+ 17

2 =+ Z =+ 4 =+ 1 =+ 8 =+ 2 =+ 1
- — 5 =+ 2 - - - 9
— — 5 —+* 3 —» —+ — 9

</ Group=1

This group is shown in the following graph (thedgines have been removed from the

picture for clarity).

3 ramps

30 F

20 +

0o r

Session files

Sessions exported as .txt files have a format aimtal group *.txt files.

LINE 1: shows the string “<Session>" followed bgariage return/line feed.

LINE 2: the session name followed by a carriagerréline feed.

Following this are all the lines for a group file described above from “<Group>" to
“</Group>". This is repeated for each group in session.

The last line in the session .txt file shows thingt“</Session>" followed by a carriage
return/line feed to indicate the end of the file.
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Import from FeliX32...

Use theFile | Import from FeliX32... command to open an ASCII data (*.txt) file
exported from FeliX32, FeliX, or TimeMaster andrstbon disk or on the network.
Note that in FeliX32 only group files allow expa .txt files. Th®pen dialog box is a
standard Windows Open dialog and shows the fileepand by clicking on the View
Menu icon, and choosing Details, you can also show the éintedate the file was
last saved, and the file size.

To choose a different file location, click on theok in text box and browse the file
structure to find the location you want.

File name Type a file name in the text box, or selectftieename from the list. Only
one file can be opened at a time.

Files of type With this command, you can only open *.txt fiksgported from FeliX32,
FeliX or TimeMaster.

Format
LINE 1: number of traces, followed by a carriageire/line feed.

LINE 2: number of data pairs for the first traceljNtwo tab characters, number of data
pairs for the second trace (N2), two tab charactersThis line ends with one tab
character and a carriage return/line feed aftentimber of data points for the last trace.
Let Nmax = maximum number of any trace’s data pairs = max(e, ...).

LINE 3: first trace label, two tab characters, settrace label... This line ends with one
tab character and a carriage return/line feed Hftetrace label for the last trace.

LINE 4: “X”, tab character, “Y”, tab character, rgted for the number of traces,
followed by a carriage return/line feed.

LINES 5- Nnax first trace X value, tab character, first trace@afue, tab character, second
trace X value, tab character, second trace Y valeading with a carriage return/line
feed.

Note: All unused data fields are padded with tab charactFor example, if the first
trace has fewer data pairs than the second, tab gr& used prior to the remaining
second trace values. If latter traces have fewtx points than preceding traces, these
data fields are also padded.

If the contents of a sample group file exportedrfieeliX32 were viewed in a word
processor with formatting turned on, it would appesafollows:- represents a character
space (ASCII code 20+ represents a tab character (ASCII code 09),manebresents a
paragraph character (carriage return/linefeed,A8CIl codes 10 13) in the .txt file; all
other spacing is for illustration only and does regiresent characters in the file.
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T

3 —+ 5 = -+ 3 =+
ramp-1 -+ —+ ramp- 2 —+ —+ ratp -3 —+ 9
X =+ ¥ =+ X =+ ¥ =+ X =+ ¥q
g - 0 =+ 2 =+ -1 =+ 6 = 09
1 - 1 =+ 3 =+ 0 =+ 7 =+ 19
2 =+ 2 =+ 4 =+ 1 =+ 5 =+ 217
—+ —+ E =+ 2 = -+ 90
—+ —+ B =+ 3 - —+ q

Export to FeliX32

You must select a single group in the legend toarihls command active. It opens a
Windows dialog to save a group as a txt file infrenat detailed at File | Import from
FelixX32....

Send to Data Analysis

You must select a single group in the legend toarthls command active. It launches
the Legacy Data Analysis module for analyzing Fésaence Decay data with the group
showing in the legend and graph area. See theG>¢lLegacy Data Analysis Manual.

Export to JPG

Opens a Windows dialog to save a screen shot afrtigh area as a .jpg file.

Print

Use this command to print the contents of the actierkspace. This command opens a
dialog box where you can specify the range of pégé® printed, the number of copies,
the destination printer, and other printer options.

Refer to Windows documentation and online helpdfetails on using this dialog box.

Print Preview

Use this command to display the active workspadevesuld appear when printed.
When you choose this command, the main windowlveélteplaced with a print preview
window.

Refer to Windows documentation and online helpdigtails on using this dialog box.

Print Setup...

Use this command to select a printer and a prodenection. The options allow you to
select the destination printer, its connectiongoaize and layout, and other printing
related options.

Refer to Windows documentation and online helpdigtails on using this dialog box.
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Exit

Use this command to end your FelixGX sessionhdfdata has not been saved or has
been modified since it was saved, a prompt willegpstating, “Data has not been saved.
Close anyway? Yes No”.

Shortcut: Click the Window Close button (X) in the top rigtdrner.
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Chapter 6
Math Commands

The results of a fluorescence experiment are ustlatirescence emission intensity
values that have been measured at specific wavglengime increments. A contiguous
group of data points is a trace, and the trace@)lting from an experiment are displayed
in one or more groups in a session.

The commands in the Math menu allow specific ma#teral functions to be carried out
on single traces or selected regions of a tracany\f the math dialog boxes can be left
open so that multiple operations can be performed.

Settings and controls that are common to all diblaxes are presented under the heading
Common Math Controls. The descriptions for thefigpmation dialog boxes that follow
provide details on the specific math function a8l a® settings and controls that are
unique to them.

Note. Some math functions are performed on a selectgdir®f a trace (a subset of the
X values). To select this region, first choosettrget trace by clicking on its name in the
legend. Then select tHoggle Rangecon, LI, from the graphing toolbar and use the
mouse to click and drag within the graph displagrahe desired region of the trace. For
more precise control, you can then ehigw X andHigh X values into the text boxes
provided. The selected region will be highlightadd the desired math value will be
displayed. The math function dialog box can bedetn while different regions are
selected, and math values, when displayed, withgbalynamically.

Common Math Controls

The trace name operand is shown in the dialogldleafter the trace math command
name.

Create New Data
If checked, a new trace will be created. The odfg{source) data will be preserved.

Replace Old Data
If checked, the original trace will be permaneihtist, as it will be replaced by the new
data.

Label

Type the name of the new trace in the text boxthdflabel text box is made empty so
that no label is specified, then the Execute buttdinbe made inactive until text is
entered into the box.

Execute

Carries out the operation. If you type in new eslto select an X-axis regidaxecute
is required to perform the new calculation.
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Lock to trace
The values in the dialog are locked to that trawen if you then select another trace.

Close
Closes the math function dialog box.

Antilog

Calculates the antilogarithm to base 10 of thecsetketrace. The maximum value created
by this command is 1.0e+20.

Average

Calculates the average value of the Y-axis parameta selected region of a trace. The
average value is the sum of the values dividedhbynumber of points.

The sample standard deviation is also determinendy tise equation:

1 2 Wherex; is a data point andlis the total number of
2V —(Z y_] data points in the selected region of the datatrac
AT 70 T

o being averaged.

n-1

Distribution Average

Calculates théntegrated Amplitudes andDistribution Average of the selected region
of a trace. The integrated amplitudes is the sutheiy-values. The distribution average
is determined using the equation:

%Y,

DY

i
Combine
- _ g The combine command allows you to add one
Combine[D1] B trace o another, subtract a trace from another,
multiply a trace by another, or divide a trace by

D1 ¥ | another. The math is performed in a point-by-

point fashion. Only the portions of the traced tha
®+ O- O O¢ overlap are combined.

Curve 1, Curve 2

b Select curves for the operation by clicking ontthei
names in the choice list boxes. Alternatively,
select a curve from the legend and click on the
Curve 1 or Curve 2 button.

Label: | Combine[D1]
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Operation

Select an operator to add (+), subtract (-), miyltig), or divide (/) Curve 1 by Curve 2.
If the operation is divide and the selected denatointrace contains any Y-values = 0,
the Combine function is not performed and no tiaageated. A popup message will
state this.

The resultant curve will be placed in whicheverugras selected in the legend (or by
virtue of having a curve selected within a groujmew the Execute button is used. Using
a choice list to select a curve does not markdbate in the legend as being selected. If
no group (or curve) is selected in the legend, thaew session will be created (with
nameNew Session) in the legend.

XY Combine

This feature allows the user to construct a new ttace, using the X values of one trace,
and the Y values of another trace. In this wayglex data, such as time-dependent
temperature ramps and correlated data can be ¢edvato new traces that have
compatible X axes to simplify the display and tneat of the data.

Curve 1 (X)

Use the choice list to select the trace from wiichreate the X data. Alternatively,
select a trace from the legend and click on th& iemn beneath the Source trace with X
data header.

Curve 2 (Y)

Use the choice list to select the trace from wicbreate the Y data. Alternatively,
select a trace from the legend and click on thk& Rmn beneath the Source trace with Y
data header.

The resultant trace will be placed in whichevergres selected in the legend (or by
virtue of having a trace selected within a groupgwthe Execute button is used. Using
a choice list to select a trace does not marktthae in the legend as being selected. If
no group (or trace) is selected in the legend, theaw session will be created (with
nameNew Session) in the legend.

Differentiate

Differentiate takes the derivative of the seledtade. Subsequent application of the
differentiate command results in the second devigaetc... Differentiation is done
using the 5-point Savitzky-Golay algorithm, whiatoyides a smoothed derivative.

Integrate

This function integrates within the range of thiested region of a trace. The Total Area
is the integral of the data above the absolute X-aXhe Peak Area is used to integrate a
peak within a trace.
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Total Area
Displays the total integrated area within the del@cange. If there is negative data, then
the total integrated area may also be negative.

Peak Area

Displays the integral of the peak above the backgio FelixGX projects a line between
the points where the boundaries of the range ietéthe trace. Peak Area is the
integrated area above that line. If most of thedrdata lies below this line, then the Peak
Area will be a negative number.

Linear Fit

Calculates and overlays a linear fit to the setbotgion of a trace. The slope, intercept,
and correlation coefficient are displayed.

Linear Scale

The Linear Scale is used to shift a trace or acsadleregion of a trace on either the X- or
the Y-axis. The trace can be shifted on the Y-byia multiplier, divisor, or an addend.
The trace can be shifted on the X-axis by an addahd

Y and X Value
Multiplier: Multiplies all Y values in the trace by the spesifmultiplier.

Divisor: Divides all Y values in the trace by the specifitddsor. Divide by zero is not
allowed.

Offset: Adds the specified value to each X or Y pointha trace.

Select Range

Applies the transformation only within the regialested by the user. The range is
selected using thBoggle Rangetoolbar icon1E, and clicking and dragging the mouse
over the desired area in the workspace. Notdftlgati perform an X offset within a
selected range, the resultant trace can have @failata points with the same X-values.

Logarithm

Calculates the base 10 logarithm of the selectair If the selected trace contains any
Y-values# 0, the logarithm function is not performed andnaze is created.
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Normalize

Normalize[ FLD Res... g| Mormalize[ FLD Res... g|

(%) Create Mew Data (%) Create Mew Data

() Replace OId Data () Replace OId Data

Label |Marmalize[FLD Residu Label |Marmalize[FLD Residu

Reference Reference

{(*) Peak () Peak,

O Specified Point @ Specified Point

# Walue: #hMalue:  |BR.E

¥ Walue: ¥ Walue:
Maormalize to: |1 Mormalize to: |1
[ E=ecute ] [ Cloze ] [ Execute ] [ Cloze ]

Normalizes a trace to a set value. The normatindtinction reference Y-value may be
either a peak or a specified point within the delécange.

Reference
Peak. A new trace will be created based on the peait pothin the selected range.

Specified Point. Enter the X value of the specified point in tgt boxes, and then click
on Find to obtain the corresponding Y-value, to be usetth@aseference value.

Normalize to:
Enter the value to which the trace will be nornediz

Reciprocal

Calculates the reciprocal (1/Y) of the Y-axis datéhe selected trace. If the selected
trace contains any Y-values = 0, the reciprocatfion is not performed and no trace is
created.

Smooth

This function performs a Savitzky-Golay smoothirigh® selected trace.

Buffer Size
Select &, 15, 21 or 33-point buffer. A higher buffer results in greasanoothing.
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Truncate

Truncate is used to reduce the X-axis range osdlexted trace. The selected region of
the trace is preserved and all X values above afwiithis region are permanently
deleted. The region may also be selected usingjahgle Rangeicon in the toolbar and
clicking and dragging the mouse over the desiragean the workspace.

Baseline

Baseline suppression causes a selected regiotraifeato be set to a constant Y value
(commonly zero). The region is selected as desdrib the introduction to this chapter.
The chosen Y-value is entered into the text boxtaedunction is performed by pressing
the execute button.

Peak Finder

This function finds the global peak as the higheéstlue and local peaks as being higher
than immediate left and right neighboring points.

X-range limits
Displays the low and high limits set by Toggle Rang

Mark peak on graph
Shows a crosshair at the peak position on the graph

Global peak
The peak within the selected range with the highfesxis value.

Local peak to right/left
Click on Executeto find the next peak to the right or left.

Legacy Data Analysis

Clicking on this command opens the FelixGX Legae@yeDAnalysis module for analysis
of fluorescence lifetime decay data. See the Ba{ixegacy Data Analysis manual for
instructions in using this manual.
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Chapter 7
Transform Commands
Concentration Map

This dialog is used to convert acquired or saved ttaconcentration or pH using lookup
tables or equations, or to construct or modify lgpkables. The experimental data may
be intensity or the ratio of two intensities.

- . Create New Data Replace Old Data Label, Execute

e tration M B . ’

£ Concentration Map andCloseare the same as described@@mmmon Math
Controls. Note: Be sure to enter a label. Otherwise a

® Create New Data trace with a blank label will be created and wél b

O Replace 0d Data difficult to manipulate.

Lookup Tables
Label Lookup tables can be constructed to calculate the
concentration in several different ways.

Laokup Tables: I ntensity to Concentration: For most steady state

(&) Intensity To Concen. experiments, the intensity is related directly to

(") Ratio to Concen. concentration.

Ratio to pH . . .

© g Ratio to Concentration: For most ratio fluorescence

O Custom experiments, the ratio of two intensities is reddaie
concentration.

Formula:

O Equation Ratio to pH: Converts ratio values to pH.

Edit / Select Custom: Create a new LUT based on a parameter that
varies with successive traces vs. the average valube
traces

Formula: The concentration of intracellular ions can blewated directly from the ratio
of intensities through the equation from GrynkiezyiBoenie, and Tsien.

Edit/Select Click this button to open a dialog to choose/ifydcreate a lookup table or
equation that contains the calibration curve. t&tin and emission correction, GFactor
and Custom lookup tables can also be constructetbdified in this way.

Execute Select the desired trace in the legend, sdbectype of lookup table or formula
to be used for the transformation, then click anBEkecutebutton to create the
transformed data.
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Lookup Tables

Mame: |FURA-2

Type:  |RatioToConcentration

R atic
0.B1776
111306
1.73439
2445889
33139
453287
5.94783
781545
1060804
15.20347
P 2215208

Cancentration
0

422
35
162.82
25333
380
570
880
1520
3420

W

Lookup Tables

This dialog is used to construct or edit a
lookup table to relate intensities or ratios
to concentration or pH, or wavelength to
emission or excitation correction or
GFactor, or a user defined Custom LUT.
At least two values must be entered to
constitute a valid LUT.

Click on a cell in the table and enter a
numeric value. You can press the tab key
to move to the next cell.

Note. A LUT can be created from a trace
by using theCreate Lookup Table
command in the Trace menu in the legend.

Name Enter a name for the lookup table.

Type: Select the type of lookup table
from the list.

Paste Enters values from a trace in Grid mode. InG@mnel click and drag to highlight
some cells, right-click and choo€®py. Then in the LUT dialog click on tHeaste
button. The values will be appended to the tablete that thes€opy andPaste
commands use an internal clipboard, not the Winddipboard. I.e., these commands
will not work with a spreadsheet from a differenbgram.

Plot: Puts the LUT data in the legend and graph ieva sessionNote: that such data
is not a trace and cannot be used in the graptegedd as a normal trace — i.e., if you
right-click on the LUT name in the legend only theggle Visibility command works.

New: Clears the data and name in the LUT dialog abamew lookup table can be
constructed. See Polarizer Calibration for an gxtaraf using Custom and New.

Load: Opens a saved LUT of the type shown.

Save Saves any changes to the current LUT values.

OK: Selects the displayed LUT for transformation asd closes the LUT dialog. If
you were constructing or modifying the LUT, therisichanges will not be saved. You
must save the Lookup Table if it has not alreaddnbsaved. No warning is given that
any changed values will not be saved.

Capture: Not implemented at this time.
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X

Lookup Tables il Lookup Tables — Concentration
- Equation

Name: |Fura-2 Name Enter a name for the lookup
table.

Type:  |ConcentrationE quation

£

Type: Select the Concentration
Equation from the list.

R-v- Ry 32
K eyl New. Clears the name and resets the
T . equation values to defaults in the LUT
bl dialog so that a new lookup table can be

245 Loaq_ |l constructed.
01776 Load: Opens a saved LUT of the type
2215208 shown.
265000 Save Saves any changes to the current
15000 LUT values.

Yigoozity: 1

Capture value: |0 ]

Help

OK: Selects the displayed LUT for transformation asd closes the LUT dialog. If
you were constructing or modifying the LUT, therisichanges will not be saved. You
must save the Lookup Table if it has not alreaddnbaved. No warning is given that
any changed values will not be saved.

Kq4: Enter this value manually. The units foy Will be the units used to for the resulting
ion concentration.

Rmin, Rmax, Sf2, andShy: Enter these values manually or capture them trarselected
region of a trace. Toggle Range On and seleagiarre The average of the Y-values for
this range is shown in the Capture value text bBkck on theCapture button beside
the respective variable.

Rmin, Rmax = R1/F2 ratios of the ion-free and ion-saturated samgiepectively.

Sf, = Fyz,min Of the ion-free sample.

S, = Fy2,max Of the ion-bound (saturated) sample.

Viscosity. The intracellular viscosity. For water thislese to 1. Enter this value
manually.
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Chapter 8
Axes Commands

These commands allow the user to control the sgalml axes in the graph area.

Full Autoscale

Scales the X and Y-axis to provide maximum spacéhi® displayed traces in the
workspace. A checkmark will appear next to thisiownd when this scaling mode is in
effect.

Shortcut: EE Use the toolbar icon to re-scale the axes afienzfeatures are used.

Autoscale from O

Scales the Y-axis to show the maximum space fromOvto the largest positive Y-value
of the visible data, and scales the X-axis as A&ulbscale. Negative Y-values are not
shown. A checkmark will appear next to this comdhaumen this scaling mode is in
effect.

Currently this command can only be used post-attopris

Fixed Y-Min. & Max...

Assigns a minimum and a maximum value to the Y-aXise Y-scale will remain fixed
within this range even when the X-axis is zoomedriout. A check symbol will appear
next to this command when this scaling mode idfece

Logarithmic Y-Scale

Makes the Y-axis logarithmic. The log scale isoauatically selected. Zero or negative
values in the displayed trace(s) will be displagedear vertical lines going down as far
as the number of log decades allowed (to a maxiwiu®3 decades). A check symbol
will appear next to this command when this scatimagle is in effect.

Vis. log decades

This command is only active when the Y-axis is shasing the logarithmic scale. You
can choose an automatic display of log decade®o(@f decades as needed) or a
specified number of decades. This rescales thei'ta show the number of full log
decades down from the nearest decade above thennaxy-value of the visible data
points.

2X X-Zoom In

Expands the X-axis by factors of 2, beginning atd¢anter of the display.
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2X X-Zoom Out

Contracts the X-axis by factors of 2, beginninghatcenter of the display.
Fixed X-Min. & Max...

Assigns a minimum and a maximum value to the X-aXise X-scale will remain fixed
within this range even when the Y-axis is zoomedriout. A check symbol will appear
next to this command when this scaling mode idfece

Edit Axes Properties

Edit Properties: D1

# D
Enabled  [] Fixed bin: [

Captior: | Time nit; | Seconds LT
v ARz
Erabled [ Fixed bir; b &

Captior: | Intenzity nit:  |Countsdz w
£ Pz
[ ] Enabled Mir: bl e

Caption; [t

[ ] l [ Cancel ]

This window lets the user rename the axes labelchange the units with which the
selected groups or traces are plotted againstthBgking the appropriate checkbox the
following caption and unit will be applied to thatis. The text in the Caption box will
appear on the screen. The Unit is chosen frost afid is displayed in parentheses after
the caption.

This command is the same as the legend groupa® t@mmandaAxis Properites....
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Chapter 9
Action

Calibration

Shows a dialog to allow calibration of wavelengiitensity or other instrument
performance.
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Macros

~ Macro - Em Pol Cal Shows the Macro Control dialog where
= automation jobs can be selected, run, and

2 @ @ |® display status reports.

Status WhenAction | Macro... is initially opened, the

1| dialog shows a toolbar, a blank Status report,
and a blank Saved Macro(s) choice list. Click
on the Create new Macro button to open the
Macro Editor dialog, or on the down arrow on
Saved Macro(s) to show a list of saved macros.
If the list is not empty, you can Load a macro
from the list and play it.

o) } When a macro is not running, only the Create

— "l [ e || new Macro, Delete Macro(s), Edit current
Macro, and Play current macro buttons are
active. When a macro is running, only the
Pause and Stop buttons are active.

@ Create new Macra Opens the Macro Editor dialog.

@ Delete one or more Macro(s) Opens the Delete Job dialog where you can select
and delete saved macros.

@ Edit current Macro: Opens the Macro Editor dialog to modify the eatrmacro.

@ Play current Macro: Plays the current macro. A listing of the maactions
performed is shown in the Status box.

Clears the Status box.
@ Pause running Macro: Pauses the currently running macro.

O Stop running Macro: Stops the currently running macro.
Loads the macro selected in the Saved Macras) li
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Macro Editor

~ Macro Editor: Em Pol Cal

&utomation Job

Actiong Details
Ao A () J Step Mumber: 2.1
Acouirs a.;;l:;_.;.;..._;,_—,.j Change Polarizer Angle
EE::S: EL?E{E&:DS;:;:;?::E add Polarizer To Change: Emission]
Change Mono W avelength P! Change Type: Increment

Change Slit Parameter Change Amount: 1.0

Change Turmet Position Paran
Change Pause Parameter
| Change Polarizer &ngle Parar
| Change Use Background Pa
Change “iew ‘Window Param
Change Repeats Parameter
| Do Loop
| Load Acquisition [existing)

Load Acquisition [new]
Pause e
Run Acquisition [existing) Do

Bz A
@&

E Settings

ChangeType Increment
Fiun Acquisition (new] PolarizerToChange  Emigsion
Riun cquisition [curment] Walue 1
| Save Cument Session
Set TTL
| Run Titrator Script
ChangeType

Select the type of value setting action.

[ Erecute After Close Cloze

This dialog is where the user can create, edig saexport, open or import and execute
macros. Below the title bar is the menu. Beloww thithe editing area. On the left is the
list of available actions. Next to the right atdtbns to place actions into the job, delete
actions from the job, or move actions up or dowthmjob list. In the center is the

macro listing. Nested actions can be condensedmanded. On the far right are the
details of individual actions and a table wheredbion settings and values can be set or
changed.

The dialog window can be resized by clicking anagding an edge or corner. Also, the
dividers between the Macro listing and Detailswssn Details and the Action Settings,
and between the Action Settings and the box below i

Automation Job
New. Clears the macro listing of commands.

Open: Opens the list of automation jobs saved in ttermation repository (lut.rep).
This list is the same as the Saved Macro(s) ligherMacro Control dialog. Select a
job from the list and cliclOK to place this job in the Macro listin@cancelcloses

the Open dialogHelp does nothing at this time.

Delete Same as the Delete one or more Macro(s) buttche@macro Control
dialog. Cancelcloses the dialogHelp does nothing at this time.

Save Saves the current macro into the repositorygigie same name.
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Save As... Saves the current macro to the macro reposjgutyrep). Enter a name
for the macro. Click o®K to save the acquisition. Cli€kancelif you do not want
to save the current macro.

Import...: Use this command to open a macro file (*.gxa) etqubfrom FelixGX
and stored on disk or on the network. Thgen dialog box is a standard Windows

Open dialog and shows the file name, and by clgkin the View Menu icor,
and choosing Details, you can also show the tindedate the file was last saved, and
the file size. The imported macro will overwriteetcurrent macro.

To choose a different file location, click on theok in text box and browse the
file structure to find the location you want.

File name Type a file name in the text box, or selectftename from the list.
Only one macro file can be opened at a time.

Files of type With this command, you can only open *.gxa filegported from
FelixGX.

Open: Click this button or double-click on the filema in the list to open it in
FelixGX.

Cancel the dialog box will close and nothing will beesyzd.

Export ...: Opens a Windows dialog to save a macro filexg)gn a drive or on the
network

Actions: Shows lists of the actions that can be addeshtautomation job.
AllAll: Shows all the actions.
M4 Acquisition Choices ShowslLoad or Run existing, new, or current acquisitions.
Acquisitions created by the Acquisition Setup comcdhar in the Automation
Maintenance dialog are interchangeable, but ireeithse depend upon the current

hardware configuration.

4 Change Acquisition Choices Shows actions to set or alter acquisition creice
that are shown on the Acquisition Settings tab aguisition Setup.

-3 Miscellaneous Choices Other actions.
Placement buttons
Add: Select an action and then click on this buttbadd an action to bottom of the

code main level.

Add to Loop: Select an action and then click on a Do Loopadb add an action to
the bottom of the actions within that Do Loop.
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Delete Select an action in the automation job and ttiek on this button to remove
it from the job.

Move Up: Select an action in the automation job and tigk on this button to
move it up in the job. Selecting a Do Loop will meathe nested actions with the Do
Loop action.

Move Down Select an action in the automation job and ttiek on this button to
move it down in the job. Selecting a Do Loop wiibve the nested actions with the
Do Loop action.

Details

Click on an action in the Macro listing to see dsti the top box. The first line
shows the step number. Nested actions are des@yjbgtappending a decimal
number to the step number of the Do Loop. If ttigoa isLoad Acquisition or Run
Acquisition as eitheNew or Existing then the Details box will show all the details
of the loaded acquisition setup, similar to the éisdion Summary tabRun

Current Acquisition (i.e., based on changes to acquisition parametgitghow
only the text ‘Run Current Acquisition’ in the Désabox. If the action is anything
else, then the Details box will give a summaryhef &ction properties and values.
Numerical values show only one decimal place inDb&ils box.

Table
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The table shows the action’s properties and vaii#sthe property names in
alphabetical order. Most changes to initial adtjois parameter settings have some
of the following options. Initial values may beosin as Unknown and must be
changed to a valid property value to be able toousave the job.

ChangeAmount,NewValue Pause Time Enter a numerical value (decimal values
allowed).

Loop Count, TTLNumber: Enter an integer value.
NewValue Graphl, Graph2: Select True or False.

ChangeType Unknown, Increment, SetParameter, ChangeToVadlee.increment
a parameter setting by a positive or negative valuset a new fixed value.

MonochromatorType or PolarizerToChange Select the relevant monochromator.

ParamType: IntegrationTime, PointsPerSecond, or Stepsiz€imntaMaster
(Steady State) or RatioMaster hardware configunatio

WavelengthType SingleWavelength, ScanStart, or ScanEnd

SlitToChange Entrance, Exit, or Both. Motorized slits haveacklash. This
applies to motorized slits only. Whenever changnajorized slits, always change
from a wider width to a narrower width. If goingf a narrow width to a wider



width, first use a command to go to an extra widgthvand then a second command
to go the desired wide width.

PauseType Indefinite, IndefiniteWithUserMessage, or Timdddefinite and
IndefiniteWithUserMessage wait for the user tolclice Start button, or if set up, for
a TTL In signal. If set to Timed, the action welhd after the PauseTime has elapsed.

TriggerMode: Low or High
TTLTypeAction : In or Out.

SaveCurrentSession Enter a filename. Click on the Browse buttothatright end
of the Filename row to select a location.

Execute after Close Runs the current job after clicking the Clos&dureturns to the
Macro Control dialog..

Close Closes the Macro Editor dialog. A prompt wid bhown if the current job has
not been saved since it was created or modified.
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Chapter 10

Configure Commands
Preferences

Shows a dialog where the user can set programrprefes.

Background Black/White: Choose the background for the graph area. €feutt is
black. The background is white only when thera s&ssion showing in the legend.
Note: there is currently a bug that when the backgrasrset to white by this
preference, then printed output will not show thepd title, axes captions, or tick labels.

Acquisition Defaults | Include all repeats in oneraice: Sets the default for this
acquisition preference. Checking the box turnsdgfault acquisition preference ON.

Logging: Gives information about the ptilog.txt file. iHile records hardware events
and exceptions to proper program flow. This filaynhelp in troubleshooting some
problems.

Language Changes the language for some program commtmndsetc. The default is
English.

Preserve space on bottom for Windows task-barlf checked, then space for the
Windows task-bar will be preserved when launchiatixic X.

ASOC with swapped XDACO / XDAC2 If checked then the ExCor gain cable should
be attached to the DRAM Pos. connector, and the @RRAsition cable should be
attached to Xcor Gain on the back panel of the ASOC
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Hardware

This command opens a dialog window where comporddritee desired hardware are
selected and their properties defined.

The current hardware configuration is shown whesdialog is first opened. If no
hardware configuration has been created so faditgram and properties will be empty.

To start a new configuration, click @onfiguration | New to show theéDpen New
Hardware Configuration list of templates. The available templates arar@aMaster
(Steady State) and Photometry. Choose a temptatethe list to show it in the diagram
area.

The diagram shows the active components in a cardigpn with bright lines. Optional
components that are not currently active are sheitmfaint lines. To make a
component active or inactive, right-click on it aodgleActive on or off. In some

cases, e.g., lamp or detector type, clicking oroagrty value will activate the

component and set that property as well. In thgrdims, the most recent component that
has been selected is highlighted in yellow, whiteving the mouse cursor over a
different component without selecting it will higgtht it in brown. A component must be
selected to change any of its properties. In thg grea to the left of the diagram, choose
the relevant properties of the component. Sompepties are for information only, such
as steady state lamp type or filters. Other ptoggeneed to be set correctly for the
instrument to work as desired, such as pulsed Eoapces, detectors, all motorized
components, and Peltier Cuvette Temperature Cdertsol

If you want to alter one of the existing configimas that are stored in the hardware
configuration repository (hwc.rep), click @onfiguration |Openand choose a name
from the list,OK.

Once all the desired components have been made actd their properties set or
altered, click on th&alidate button at the bottom of the dialog window. Thesfprms a
simple check on the validity of the configuratiamaeither shows on the Status Bar
“Validation succeeded” or a message that needstittebefore the configuration can be
saved and used.

Next, click onConfiguration | Save As...and enter a name for the configuration. Check
theDisplay box if you want the configuration to show on thegéisition Bar. If you

want a name displayed on the Acquisition Bar défeithan the name saved in the
Repository, enter this name in thesplay Nametext box. Click orOK to save the
configuration in the hardware configuration repasit(hwc.rep).

If you want to save any changes you have made &xigting hardware configuration
without changing the configuration name, click@onfiguration | Save The
configuration will be saved with no warning thatyare overwriting an existing
configuration.
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TheRepository button at the bottom of tHedit hardware Configuration window
shows a list of all hardware configurations, whettrenot they are shown on the
Acquisition Bar. To make a hardware configuratisible on the Acquisition Bar,
check the box in front of the hardware configunatiame. The order of configurations
shown on the Acquisition Bar can be changed byctiatea configuration and clicking
onUp or Down. The configuration at the top of the list is simofarthest to the right on
the Acquisition Bar.

Edit Hardware Configuration: OM40

Configuration
Stardard
[l
Monochromator
| High it Monochromator -
motor
a0
Titrator
~. Peltier |
"Polarizer
III
Compartment
Yalidate Repository Initialize on Save

The above picture shows an annotated L-format Qidendter (Steady State) or
QuantaMaster (Phosphorescence Lifetime) hardwarigtmation. FelixGX requires
that the first emission wavelength device (monogfator or filter), slits, and detector be
on the right of the sample compartment in the HA&G&m. A T-format system
requires a second emission wavelength device (ntwoo@tor or filter), slits, and
detector to be added to the left of the sample estnent in the above configuration.
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Edit Hardware Configuration: RatioMaster D104C

Configuration

R3528 v
AS0C10 v
Primary s
PTI_914 v
| ControlPat_1
Diigital_1 v
D1

1113

Yalidate Repository

DeltaRAM
monochromator

Detector

Analog Input Bank

Detector

Beamsplitter

IFllter_|:|

|

Beamsplitter

Initialize on Save

1

TTL I/0 —

1
[

The above picture shows an annotated RatioMasthlrduial channel photometer
hardware configuration. A Photometry hardware igumétion is the same as the
emission portion of a RatioMaster configuratioe.(la RatioMaster hardware

configuration without the lamp and excitation deyic
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Edit Hardware Configuration: OM (LED)

Configuration
Strobe w
| 450C10 "
Prirnary W .
Other A
Monochromater
| Ainalog_1 v motor
21 Titrator
' Sample Monochromator
Compartment
Detector
Yalidate Repository Initialize on Save
walidation succeeded,

The above picture shows an annotated QuantaM&3ter¢scence Lifetime) or
QuantaMaster (TCSPC) hardware configuration. Femiuorescence Lifetime
configuration select LED for the lamp type and B&dor the detector type. For the
TCSPC configuration select LED for the lamp typd a€SPC for the detector type.
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Hardware Components

Following the light path from the lamp, the variai@nponents and their properties
shown in the area to the left of the diagram ated below.

Note that a hardware configuration may not haveentioan one motorized device with
the same Motor Drive Position and Motor Drive Chareombination, and may not have
the same input port assigned to different digitadmalog inputs. This will be noted in
the Validation message.

Motorized devices (monochromators, slits and ppéas) receive power and control from
MD-4000 and/or MD-8000 boxes. The box the USB eablconnected to defines the
Master Motor Driver Position. If more than four taochannels are required, additional
MD-4000(s) may be supplied, or an MD-8000 box maybbstituted for two MD-4000
boxes. When more than one MD-4000 box is requaedhble is supplied to connect
Extension OUT on the Master box to Extension INadBlave box, or similarly from
Slave box i to Slave box i+1. An MD-8000 box igeimally wired and is configured in
FelixGX as two successive MD-4000 boxes (e.g., astdbt and Slave 1, or Slave 1 and
Slave 2).

Lamp
*enon +  These lamp types will be shown for QuantaMaster
Unknown (Steady State) and RatioMaster hardware
e configurations. The lamp type is for informatiomyo
Tungstin It makes no difference to FelixGX.

Pulsed Lamps
LED ~| These lamp types will be shown for QuantaMaster
Unkrowr (Fluorescence Lifetimes) [use LED], QuantaMaster
(TCSPC) [use LED], or QuantaMaster
LaserDinde (Phosphorescence Lifetime) [use PulsedXenon]
[EEEEHLESH hardware configurations. Since the lamps are soéw

=)

controlled it is important to choose the correatpa
type. Pulsed lasers are not supported yet.

65



Slit

Bandpass Factor RLD (mm/nm): [l If the slit is manual (default), only an
uncheckedviotorized box will be shown.
Checking this box shows further properties.

el Tirne: _ Calibration Number: set at the PTI
. 7 factory.
Calibration Murmber [max nm]: _

ibratio Number {ma nm| Bandpass Factor RLD (mm/nm)

kotor Driver Position: Dwell Time:

| Calibration Number (max nm):

Slave? Motor Driver Position: this is the motor
alaved driver box the slit motor cable is attached
katar Driver Channel: to.
b otarl nput_1 Motor Driver Channel: this is the
mg:g:mm—% connector on the motor driver box the cable
4 is attached to.

b atorl nput
Note: motorized slits automatically use a
backlash to always go from a wider opening
to a smaller opening.

k atarized:

Monochromator (Standard)

Monochiomator Type: Monochromator Type: Choose between Standard
—— or DeltaRAM for the monochromator type. A
Double Mano: 1l standard monochromator allows a shutter only for
the excitation position and then must use motor
channel 1 on the MD-4000. If a shutter is not
Shutter Open Logic: used, then any motor channel on the MD-4000
may be used.
High

Shutter Delay:
Double Mona: check this check box to indicate that a doubleoechromator is being
used. This affects the bandpass calculation (sebdndpass value shownStit dialog).

Shutter Present check this check box to indicate that an acthuatter is present, and to
show theShutter Open LogicandShutter Delay fields.

Shutter Open Logic Specify whether a high or a low signal will opgée shutter.

Shutter Delay. enter the delay in milliseconds. Data acquisitidll start after this
delay.

Shutter Present;
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DeltaRAM

DetaRiMd  ~ | Monochromator Type: Choose between Standard
or DeltaRAM for the monochromator type. At this

ASOC10 e time a DeltaRAM is not practical as an emission
: monochromator.
Primary w
Translator Type: The interface between the
0 computer and the instrument. Use ASOC10.
50 Translator Selectionn Use Primary.

DeltaRAM Offset (nm):

DRAM Shutter Delay: enter the delay in
milliseconds. Data acquisition will start afteisth
delay.

Monochromator motor

2400 Slew SpeedMicrosteps/second. This is the

maximum speed at which the monochromator moves

from one wavelength position to another. On a

standard monochromator with 1200 grooves/mm

grating, 1 nm = 16 microsteps. Use 2400 for a

b aster v | standard monochromator. Using too fast a speed can
cause skipped steps and possibly jam the
monochromator at the lower or upper mechanical
limit.

229

kotarlnput_1

Calibration Number : Enter the value on the monochromator wavelengthwhen the
monochromator is initialized.

Motor Driver Channel: this is the connector on the motor driver boxahble is
attached to.

Motor Driver Position : this is the motor driver box the motor cabletiaehed to.

Sample Compartment

In a new QuantaMaster hardware configuration tingoda compartment only has the box
active, other components in the sample compartarenihactive. To change the
properties of those components right-click on tidvidual components.
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Filter or Beamsplitter

b ator nput_3

450
490
RCQC
AS0OC10
Prirmary
EwCarr
Polarizer
1]
i}
2400
b azter

Enter the wavelength for the filter or
beamsplitter. The beamsplitter is used in a
dual channel photometeNote that if a
beamsplitter is activated then detector 2 and
its filter must also be activated.

Translator Type: The interface between the
computer and the instrument. Use ASOC10.

Translator Selection: Use Primary.

Default Trace Name: The name assigned to
acquired RCQC traces.

If the polarizer is manual (default), only an
uncheckedviotorized box will be shown.
Checking this box shows further properties.

Calib. Number: enter the calibration value (the
calibration procedure is described at Accessories |
Polarizers Control in Chapter 12 Acquisition
Control).

Backlasht Enter a value for the backlash. When returming smaller angle, the
polarizer will move this value beyond the angle #meh advance to the angle. This

removes any gear backlash.

Slew Speed Microsteps/second. This is the maximum speadhath the polarizer
moves from one angle to another. Use 2400. Tstoefapeed can cause missed steps.

Motor Driver Channel: this is the connector on the motor driver boxcdhble is

attached to.

Motor Driver Position: this is the motor driver box the motor cabletisehed to.
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Peltier

ONwFouPasic v | oample Holder Type Choose among QNW Single
Cuvette Holder, QNW 4 Position Turret, and PTI 4
5 Position Turret.

Turret Speed This field is seen only for the QNW
Four Position Turret. Set the speed at which the
turret rotates from slow (250) to fast (5).

15 Use Max Set Temp RateSets the default
temperature ramp rate to the maximum value of
0.5 20° C/minute.

[] Custom Temperature Stability (CTS) check this
box to enable FelixGX control of CTS Timeout and
Range (if disabled, then the QNW values of
5 minutes Timeout and 0.02° C range are used).

CTS Timeout (sec)andStability Range (°C) when setting single or multiple (e.g.,
repeat) temperature points, FelixGX will wait urthie temperature has reached the target
temperature within the Stability Range for the CTieout period before starting or
continuing onto the next temperature point. léa# scan has started to acquire data, the
temperature moves outside the CTS range, the dgtas#ion will continue without

waiting for the temperature to get back inside@A& range again.

Probe Active If this is disabled, then temperature will be swead using a sensor in the
cuvette holder. If this is enabled, then tempeeatuill be measured using a probe
inserted into the sample cuvette.
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Detector

Detectar Type:  [EEE Detector Type Select the PMT or detector
Triromm type. The detector types are for information
R923 only. It makes no difference to the software
Fi1527 control. NIR detectors (e.g., InGaAs) only have

InGats
analog output.

Translator Type: The interface between the
computer and the instrument. Use ASOC10.

: Translator Selection Use Primary.
SIEEINEREE = (VP

S Housing Type Select 914, or Other for a non-
PTI_ a4 914 housing (610/710/810/814 digital or
Photomultiplier Detection System digital).

Control Port: This text box is only visible for

S SR E YT T 1|

Tranzlator Selection:  FSRENT

SRS ControlPart_1

L Digital 1 the 914 housing type. This is the number of the
Analog_1 5 pin DIN connector on the side or back panel
iﬂ::gﬁ of the ASOC-10 used for power and control of
Analog_4 the 914 housing.

Input Port: Select the connector on the
Digital_3 ASOC-10 that the signal cable is attached to.
Digital_4 PMT 1 and 2 refer to digital PMT detector
Default Trace Name: inputs. PMT 3 and 4 do not exist on the ASOC-
10 at this time. AN1 — AN4 refer to analog
Enable Pulze Pile-up Corr.: PMT detector inputSNOte— |npUt pOI’tS here
Pulse Pile-un Correstior: cannot be set to the same ports used by black
LiEE Flle-Lp Larrecion: .
box inputs.

Default Trace Name The name assigned to acquired traces for sfgmal this
detector. Enter a name.

Enable Pulse Pile-up Correction Check this box to correct the digital detectgnsi
for pulse pile-up.

Pulse Pile-up Correction This text box is only visible for digital detecs. Enter 113
for R1527 and R928 PMTs in a 914 detector. En2érfbr R1527 and R928 PMTs in
other detectors.

TCSPC Detector

Translator Type: Translator Type: Fixed as SPC_130.
- Default Trace Name The name assigned to
SRR acquired traces for signal from this detector. eEnt

: : Housing Type Use “Other”.
letectar [ vpe:
R TC5PC_Detect @ Detector Type Fixed as TCSPC_Detector.
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Black Box Inputs

ASOCTO 3 Black Box Inputs allow additional analog or digital
inputs from external devices, not under control by
Prirary A FelixGX.
Analog 1 - Translator Type: ‘_Fhe interface between the
computer and the instrument. Use ASOC10.
inglggﬁ Translator Selection Use Primary.
Ainalog_4 Input Port: Select the connector on the ASOC-10
Digtal that the signal cable is attached to. Use Analtyg 1
igital_2 . .. ..
Digital_3 4 for analog signals and Digital 1 to 4 for digital
Digital 4 signals. No pulse pile-up correction is applied to
BE1 digital signals.Note — Input ports here cannot be set

to the same ports used by detectors.
Default Trace Name The name assigned to

Megl0_Poz10 w

Mg, Pas acquired traces for signal from this input.

EEQ12'EDS12 Full Scale Range Choose the full-scale range that
HegSa0nY_PosS00 analog data will be displayed in. 16-bit Analog to
Neg200my_Pos200 Digital conversion will be applied to the signal at

Megl 00my Poz1 00

each scale. Therefore more precision will be
displayed for smaller full-scale ranges.

TTL In . In the hardware configurations, TTL In 1 ancnd dTL OUT 1 and 2 are all
disabled by default.

ASOCI0 v Translator Type: The interface between the
computer and the instrument. Use ASOC10.

Primary ¥ Translator Selection Use Primary.
TTL Out
A50C10 w Translator Type: The interface between the
computer and the instrument. Use ASOC10.
Prirary A

Translator Selectionn Use Primary.

a Activation Delay: Enter a value to create a delay (in
seconds) after the time the TTL Out is initiated.
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Control Panels

The Control Panels have text boxes and buttonsttarsl control data acquisition and
hardware operation. The current hardware conftguraletermines which panels will be
visible. Right-clicking on the double bar at tlop ©f the control panel shows a list of all
control panels and the option to show all or hille@trol panels. Click in front of a
control panel’s name to toggle its visibility. di Control Panels have been hidden, then
double-clicking on the hardware configuration oa Acquisition Bar will initialize the
hardware and show the control panels relevantabhtardware configuration. A control
panel location can be moved by clicking and draggin the double bar at the top of the
control panel. While dragging the control panelvriocation indicators appear on the
screen giving options of the four edges of theesti@ to the left or right or between
other visible control panels. Several control ganeay be overlapped — choose the tab
below to show the desired control panel. Whenrdrobpanel is along the bottom of the
screen below the graph area, it will show thredrotsmfor changing a control panel’s
display at the right end of the double bar on tbfhe control panel. The left facing
arrow, 4, expands the control panel across the bottomeoF#iixGX window. The
vertical pushpin®, will minimize the control panel to a tab at thatbm of the screen.
Clicking on this tab expands the control panel ssithe bottom of the FelixGX window
and raises it. Clicking on the horizontal push #nreduces the control panel to a tabbed
panel. Clicking on th = button will hide the control panel. If a contganel is floating
then clicking on the X on the right end of theetilarEd hides the control panel.

The Acquisition Control panel is described in Chapter 12 Acquisition Calntr

Current Hardware Settings

417 =

‘ -0.22 ‘ -0.198 ‘274.000 ‘242.000 ‘234.000

Intensity (Det. 1) Intensity (Det.2) Ex {nm) Ern 1 {nm} Ern Z {nm}

‘ Current Hardware Settings ‘

The Current Hardware Settings panel only givesrmédion about the detector’s signal
intensity and the monochromator positions. Théupgcabove shows signal intensities
from T-format analog detectors.

All the other control panels are used to changgquéar acquisition parameters for the
current acquisition setup. These changes areanotgnently saved. As soon as a
different acquisition setup is selected from theuisition Bar or by using the menu
commandAcquisition | Openfrom within the acquisition setup dialog, any ches
made to previous acquisition setup and not sawetbat.
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914 Control

L I

214 Cantral
Detector 1.1 b
Contral Port:  ControlPort_1

Input Port:  Analog_1

PMT Yoltage: a7

914 Contral I

Detector # If the system has more than one 914 housing¢stie housing number
from the choice list. The number refers to theedigir position shown on the hardware
configuration drawing. The Control Port and Inpatrt will automatically change as
necessary.

PMT Voltage: For Analog operation only. Change the voltaggelied to the PMT.

4y

Mono Control

400 500 Set
Iﬂ — I
520 Dve
Mono Conkrol I

Move the triangles or enter values in the text Isaweset the fixed, and start and end
wavelengths for the monochromators, and then dickhe Set button to move the
monochromators to these wavelengths. Excitatioreleagths are on top of the
spectrum bar, emission wavelengths are on therbaifdhis bar. The above picture is
an example of an excitation scan or excitatiorors#itting. A Timebased setting will
show only one triangle and text box on the top laoitiom of the bar. Clicking on the
Dye button shows a library of dyes and their exictaand emission wavelengths.
Selecting a dye from this list enters those valotsthe right-most excitation and
emission text boxes. Only one dye can be entefechulti-dye setup with more than
one dye is not supported by the Mono Control Panel.
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Polarizer Control

i 4

Position

® Ex . ® angle:
el |80
© Emi <= |. a5
Palarizers Contral I

This control panel is only useful if there are mided polarizers in the current hardware
configuration. Click on the radio button for a sibie polarizer, click on the horizontal or
vertical polarization icon or click on the Angladra button and enter an angle, and then
click on the Move button to rotate the polarizethte desired angle.

Shutter Control

_— 4R X [ — 4R x
n e
Ler ter

e el Shut [ Shut

Shukter Conkral I Shutter Conkrol I

The icon shows the current state of the shuttdick ©n the Open or Close Shutter
button to open or close the shutter.

Slit Control

@ Ex Entr J 1] i 7 07 syme

o
= Exit

J 0 nim (7 )

3lit Conkrol I

This control panel is only shown if there are mizted slits. Click on the radio button for
a specific slit, move the slider or enter a bandpatue (nm) into the text box, and then
click on the Set button to adjust the slit. If ®ync box is checked, then both slits of a
monochromator (or all three slits if a double mdmwoenator has a center motorized slit)
shown will go to the same slit widtiNote: motorized slits automatically use a backlash
to always go from a wider opening to a smaller apgn
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Temperature Control

i 4

Source

l (*) Peltier

Targek: |20

Qo

Rate: |5

Temperature Conkral I

This control panel is only shown if there is a elcuvette holder. The number to the
right of the thermometer icon shows the currengoemature in degrees Celsius. If the
number is orange then the temperature is outseleutrent target range. When the
temperature is within the target range or undetrobduring a temperature ramp, then
the number is shown in blue. The source can bereReltier or Probe, if both are active.
Enter numbers into thEarget andRate text boxes and click on ti&o button to send

the temperature to a desired temperature.
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|
Chapter 11

Help Commands
Help Topics

Opens the FelixGX Help utility.
Shortcut: Press the F1 key.

The Table of Contents is in the left panel and aureontaining a general overview of
FelixGX opens in the right panel. Press the pigs s front of a book label or double-
click on the book label to show the related topiPsess the minus sign in front of a book
label or double-click on the book label to condethgelist. Selecting any of the labels
from the Table of Contents will make that topic eapin the right panel.

You can also use the Search function, which isdists a tab above the Table of
Contents. Enter a keyword into the text box. Engemore than one keyword will only
search on the first keyword. Click on thist Topics button to show a list of topics
containing the keyword. Either double-click oropit name or click on the topic name
and then on the Display button to show that topic.

About FelixGX

Use this command to display the copyright notiog \arsion number of your copy of
FelixGX.
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Chapter 12
Acquisition Setup

Setup Start SEOp Pl ek Conkinue Si:cup

On the Acquisition Control Panel clicking on tBetup button shows the Setup window
with the Acquisition Type tab. Click on ti8tart button to start acquiring data. The
SetupandStart buttons will dim and th&top andPausebuttons become active. Click
on theStop button to stop acquiring data. T&&op button will dim and thé&tart button
will become active. During acquisition, clicking thePausebutton will pause
acquisition, and th&tart button will change t&€ontinue. Click on theContinue button
to continue the current acquisition.

Acquisition Types — QM (Steady State) or Ratiomaste r

The picture below shows icons representing thedifft acquisition types possible with a
QuantaMaster (Steady State) or RatioMaster hardearBguration. The icons shown
will vary with the hardware configuration.

~ Setup: Acquisition 1

A;qui'sitian

Tiaces | Aves | Preferences | Summary | ; .
| Acquisition Type | Acquisition Settings | Realtime Corections | Polarizers | TTLs | Temperature Control | Multi-Sample Holder | PMTs

Hardware Configuration; Quantabd aster [Steady State] [QMA0 QMW mot pols)

) I

Emission Scan | | Emission Ratio Multi Dye Timebased
N A
A:B |I f b
— |f%,-"r I|,.
; : e
N | S [

Excitation Scan| | Excitation Ratio Sync Scan

Cancel Accept
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You must select an acquisition type to see thdigabClick on an acquisition type and
then click on the other tabs in turn to set theouer acquisition parameters.

Acquisition: Shows the command listdew, Open, Close, Save As....

New. Creates a new acquisition setup. The acquisitipe must be selected before
saving or accepting the setup.

Open: Opens a saved acquisition for editing.
Close Does nothing.

Save As... Saves the current acquisition setup to the adoun repository
(acqg.rep). Enter a name for the acquisition. ltleeDisplay box if you want the
acquisition to show on the Acquisition Bar. ClmkOK to save the acquisition.
When a new session is started, it is automaticeliyed with the acquisition name
plus the time stamp YYYY-MM-DD HH:MM:SS AM/PM.

Emission Scan

In an Emission Scan, the emission wavelength isrehbetween two wavelengths
while the excitation monochromator is fixed. Tmeigsion intensity is measured as a
function of excitation wavelength. Due to the mataf fluorescence, the excitation
wavelength should be set at a shorter wavelengih tthe emission wavelength range.
Scanning the emission across the excitation wag#ieor vice versa can result in
excessively high signal intensity due to refledtghit.

Excitation Scan

In an Excitation Scan, the excitation monochroma@canned between two
wavelengths while the emission monochromator isdix The emission intensity is
measured as a function of excitation wavelengthe ® the nature of fluorescence, the
emission wavelength should be set at a wavelehgthig longer than the excitation
wavelength range (red-shifted).

Emission Ratio

Emission Ratio is used to set up and run experisif@ntintracellular ion determinations
using emission-shifted probes such as Indo-1 flaiwa and SNAFL for pH. In this
experiment, a constant excitation wavelength isl asel two emission wavelengths must
be selected. This is normally done with two momoofators in a cuvette system, but
one monochromator can be utilized. In a microsdmsed system, the two emission
wavelengths are selected using a dichroic asseimlihe photometer. The emission
intensity at both emission wavelengths is measanefithe ratio of these intensities is
calculated. The ratio can be converted to the eatnation of the ion being determined.

Excitation Ratio

Excitation Ratio is used to set up and run expeaniséor intracellular ion determinations
using excitation-shifted probes such as Fura-Zétcium and BCECF for pH. In this
experiment, the excitation source must alternaterden two different excitation
wavelengths that are characteristic of the prolige emission intensity at both excitation
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wavelengths is measured at a longer emission wagiend the ratio of these
intensities is calculated. The ratio can be camegeto the concentration of the ion being
determined.

Multi-Dye

The Multiple Dyes function is used to set up andexperiments for intracellular ion
determinations using several indicators in comlmmatsuch as Fura-2 for calcium and
BCECF for pH.

Synchronous Scan

In a Synchronous Scan, the excitation and emissimmochromators are scanned
simultaneously at identical scan rates with a @ntswvavelength difference between
them. A synchronous scan often results in the Igicgtion of complex excitation or
emission scans.

Timebased

In a Timebased experiment, the excitation and eamssavelengths remain fixed
throughout the experiment. The emission intensityeasured as a function of time.
Timebased experiments typically involve kinetic siw@@ments.
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Common Acquisition Setting Parameters (General)

The following acquisition controls appear in madid. Note: The contents of any given
control panel or tab may vary depending on theiqddar hardware configuration of your
instrument.

Wavelength scans

Enter the beginning and end wavelengths in theldexés. The value of the length is
automatically calculated and entered in the Letgghbox. If the length is changed the
corresponding end wavelength is automatically dated and entered into its text box.

If your instrument has two emission monochromatensission scans and synchronous
scans will show two emission wavelength rangesiefsame length. Excitation and
timebased scans will show two fixed emission wavgties.

Fixed wavelengths
A fixed wavelength will have one text box. If yogystem has two emission detectors,
two emission wavelength text boxes will be shown.

Timebased scans
The excitation and emission wavelengths are fiXedter the wavelengths in the
appropriate text boxes.

Ratio scans

Excitation Ratio scan setups will show two text é®separated by a forward slash. The
excitation wavelength device will move back andHdretween the two excitation
wavelengths.

With a single emission monochromator and dete&hmission Ratio scan setups will
show two text boxes separated by a forward slasie emission wavelength device will
move back and forth between the two emission waghs. With two emission
detectors, an emission ratio scan setup will shogvtext box for each emission detector.
The ratio will be calculated as the ratio of iniéies (detector 1/ detector 2) during
acquisition.

Slit Widths

Enter the monochromator entrance and exit bandwidtinm into the text boxes. These
values are for information only for manual slitst bontrol the opening of motorized

slits. For motorized slits, the slit widths cas@be adjusted using the Slit Control panel.
Motorized slits have a backlash. Whenever changiatprized slits, always change

from a wider width to a narrower width. If goingpf a narrow width to a wider width,
first go to an extra wide width and then go ther@elswide width.

Background Acquire & Use (QuantaMaster Steady Stater RatioMaster)

You may want to acquire and use background vatuseshtract PMT dark count or
solvent blank intensities from the traces. A safmbackground value will be acquired
for each detector in the system.
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Duration: Click the radio button and enter a value or tigeup/down arrows to
change the value. Any decimal values will be rathtb the nearest integer. If you
do not click the Duration radio button, then cliedgAcquire, will show a time
counter and the Acquire button will change to gStotton. Click Stop to stop
acquiring the background. The average of the aedulata for each detector will be
shown on the traces tab.

Acquire: Click on this button to acquire background valuEsr wavelength scans,
these values will be acquired at the start wavehenglf the hardware configuration
does not have a shutter, then a prompt to closextigation slider will be shown
before acquiring the background and another pramppen the slider will be shown
after the background has been acquired. If thewee configuration has a shutter,
these prompts will not be shown.

Use After the background is acquired, this check tdkbe checked by default.
The values will then be shown as the backgroundesain the traces tab and trace
properties.

Clear: Click on this button to clear the background ealfrom memory and from the
Traces tab.

The background values will remain in effect for sedpuent measurements until cleared
in the Traces tab, or by removing the check matk@&Background Usecheckbox
located beside the Background Acquire button, cclimking theBackground Acquire
button, which will clear the previous value andcima new background to be acquired.
Toggling the Use box keeps the background valusemory for future use. Care must
be taken when using scanning dialogs since thegbagkd may change as a function of
wavelength. Thus for these types of acquisitioss@arate scan may be required of a
blank sample that will be manually subtracted fittva experimental sample to produce
an accurate background measurement.

Acq
Shows the data and time that the background wasradgpas MM/DD/YYYY
HH:MM:SS AM/PM.

Points/sec

Enter the number of data points to be acquired sacbnd. The maximum rate is
200,000 points per second. The more data poiatsatie collected per second, the
greater the peak-to-peak noise associated witkigiial. Conversely, the fewer data
points that are collected per second, the beteesitinal-to-noise ratios obtained.

There is no practical limit in FelixGX to the totaimber of points that can be taken
during an experiment. The real limit is the aval#gaspace in your RAM. Avoid taking
an excessive number of data points though, bedhag@ocessing and analysis time
takes longer. Currently anything over 500 pps @allise the “strip chart” mode. When in
this “high speed” mode, the view window is tempiyaset to 10 seconds and as you are
acquiring, only the last 10 seconds collected bellshown.
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Integration

The time during which the signal is integrateddach data point. Since FelixGX signals
are normalized as counts per second for digitaladsg or volts for analog signals,
changing the integration time does not changeigmakamplitude, but does change the
noise in the signal. A longer integration timelwéduce the noise but extend the time of
the measurement.

Duration

Data collection will continue until the time intefventered has elapsed. If RRepeats
are set to a value greater than zero the duraionly the time of each repetition.
Note: The Duration value is not used for TemperatuaenR acquisitions, as these will
take as long as required to reach the end temperatu

Repeats

Enter the number of times the experiment will hgesged. The time axis will continue
to increment throughout tHeausesand subsequeRepeats and all of the repeated
experiments will be saved in the same file. BygstepeatandPause you can
examine a dynamic sample over a long period of.tiMeximum # Repeats = 1000.

Step Size

For wavelength scan experiments, the step sizevantrols the scan rate. A smaller
step size increases the resolution of the measuteing also increases the time of the
experiment. Allowable values depend on the moraolator used.

Pause
Enter the time to pause between repeated expesm@ihiis is not available for
wavelength scanning or temperature ramping acgprisit

View Window

Enter the time segment that will be displayed @nXkaxis. If theRepeatsare set to a
value greater than zero, then the default View \Wimis equal to the sum of all repeated
durations, plu$ausetimes. The data will be automatically scrolledrag the X-axis as
each window is filled.

If a motorized polarizer or four position turrettvimore than one sample position is
used, the polarizer or turret slewing time is ramtéred into the default View Window
time.

During Timebased acquisitions, anything over 50@dgsger second will cause the “strip
chart” mode. When in this “high speed” mode, tr@wwindow is temporarily set to 10
seconds and as you are acquiring, only the lase&Onds collected will be shown.
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Acquisition Settings Examples (Steady State and
RatioMaster)

QuantaMaster Excitation Scan

~ Setup: Acquisition 1

ﬁ;quf’sitian

Traces || Awes || Preferences | Summary |

Real-time Ennections? -PD|aliZBIS -TTLs || Temperature Eontmi tuilti-5 arple Holder -PMTS

E=citation E miz:zion Other

Background
O Duration |5 %] Seconds

’ Acquire ][ Clear ]

Excitaion: | 2600 - [ 3600( nm | Ermission: | 3800 nm
- —_ —_ D USB
A,
Length: | 'IDEI.EIE nm
Repeats: i 61|
Performance
| Detall | Settings |
Excitation Slit \-\fidths Ermnizsiar 1 Slit‘!\-"idths____ :
: & Enc| 5| nm{1.25 mm] ol Y En| 5| rm(1.25 mm) o
v ) e ) Step Size: i 1 | nm
@:j Eu | 5 frn [1.25 mm) @ Ex: | 5inm [1.25 mm] Integration: | 1 ! FEC

[ Cancel ” Accept

The above picture shows the acquisition settingatficexcitation scan on a
QuantaMaster system with an excitation monochromatee emission monochromator,
and manual slits.

If the system has motorized instead of manual, shies slit icons will be shown as:

E witation Shit \afidths Ermizzion 1 St Widths

Qﬁ En: nim [1.25 mm) ﬁ En: nim [1.25 mm]
Qﬁ Eu: nm [1.25 mm) ﬁ Eu: nm [1.25 mim)
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The Performance can either be set by the sliddoy text boxes.

Performance Perfarmance

Settingz

{ {
Step Size: 1| nm * *

|Htegration: 1| #&c

.4 '
Fire High
[arantlarity Maoize Reduction

Finer granularity (i.e., step size) will extend tirae of the measurement. A longer
integration time will reduce the noise but extene time of the measurement.
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QuantaMaster Emission Ratio

* Setup: Acquisition 1
Acquisition

| Traces | Awes | Preferences |

Surnmary |

Excitation

ol

E meitation: . SSD.DE ]

E mcitation Shit Widths

43 En: | 5: fim [1.25 mm]

GEc| 5125

Ermnizzion
Ernizzion 1: | 350.0! firn
Emizzion 2 |?5HEI: nm

Emizzion 1 30t Widths
! g En|  B[nmi1.25mm)
e B

GEe|  5[m25mm)

Emission 2 Slit widths
! GBEn| 5 oml125mm)

-@ Ex: Einm [1.25 mm)

Fieal-time Eolrectinné _PD|aliZBIS | _TTLS || Temperature EDntloij@_MuIti-Sample Huolder | _PMTS |

Other

Background

O Duration 5 2| Seconds

[ Acquire l[ Clear ]
[] Use

Acg:

Paints/sec: | 1.00000 |
Diuration; E_BEI |
Repeats: !E |
Pause: ID |

Vi Window: |60

[ Cancel J[ Accept ]

The above picture shows the acquisition settingafioemission ratio scan on a
QuantaMaster system with two emission monochroraand motorized slits.
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DeltaRAM RatioMaster Multi-Dye

* Setup: Acquisition 1

Acquisition

Eiclgnces | St : :
| Acquisition Type | Acduisiion Settings | Realtime Conections | Temperature Contiol | Multi-Sample Holder | PMTs | Traces | Axes |

Excitation Ermnizzion Other
= Background
O Duration 5 % | Seconds
Acquire
| Dves | Details Indo-1 [high [Ca2+])
s 'I[I'_1h[C_2_]] —————1 Ermissior;: 401 [ Use
ndo-1 igh [Laet, Acg Unknown
Indo-1 [law [Ca2+]] Indo-1 [low [Caz+])
| Emigzion: 475
add Edit Delete

E mcitation St Widths

% En; [ 8] mm(1.25 mm)

Points/zec: |'| an |

Duratian; .BEI l |

@ Ex | B nm(1.25 mm) _ _
N - Fiepeats: |0 |
Pause: ID |

Wiew Window: |50 |

[ Cancel H Accept ]

The above picture shows the acquisition settingsniati dyes acquisition on a
RatioMaster system with a DeltaRAM and a dual pineter.

Dyes Shows the names of the selected dyes.
Details: Shows the name and peak excitation wavelengtthéselected dyes.

Add: Clicking on this button shows a list of dyeslick on a dye name and click OK, or
double-click on a dye name to add the dye namepaaH excitation and emission
wavelengths to the Acquisition dialog. Pressitgtier key will jump to the place in the
list following that letter. The list can also bealed. Only one dye can added at a time.

Edit: Clicking on a dye name in the excitation Dyss dctivates the Edit and Delete
buttons. Clicking on Edit shows a dialog where gan change the dye name and the
excitation and emission wavelengths in the Acqiaisitlialog.

Delete When this button is active, clicking on it wilelete the selected dye from the
Acquisition dialog.
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Acquisition Types — QuantaMaster (Fluorescence
Lifetimes)

The picture below shows icons representing thewdifft acquisition types possible with a
QuantaMaster (Fluorescence Lifetimes) hardwareigordtion. The icons shown will
vary with the hardware configuration. You museséln acquisition type to see the tab
list.

Setup: Acquisition 1

Acquisition

Acquigition Type | Acquisition Settings || Accessories | Traces | Axes || Preferences | Summary |

Hardware Configuration: Quantabd aster [Fluorescence Lifetimes]

e || L

———— mm M™m
Fluorescence Time Resolved
Decay Emission Scan

AN

Fluorescence
Timebased

I_ Cancel ]’ Accept

Fluorescence Decay

In a fluorescence decay experiment, the excitamhemission wavelengths remain
fixed throughout the experiment while the delagdanned in time. Decay experiments
are used to measure the lifetimes of samples.

Fluorescence Timebased

In timebased mode, the excitation wavelength, ths&on wavelength and the delay
remain fixed throughout the experiment. The erarsantensity is measured as a
function of time. Timebased experiments ususalplve kinetic measurements but are
also useful in maximizing intensity when adjustnsegrte being made to the instrument.
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Time Resolved Emission Scan

In a time resolved emission scan, the delay renfadad throughout the experiment
while the emission wavelength is scanned. Timelvesl emission spectra are used to
investigate the spectral properties of various yi@eachanisms in samples with complex
decays.

Common Acquisition Setting Parameters (Fluorescence
Lifetimes)

In addition to the acquisition parameters seerséwps based on QuantaMaster (Steady
State) or RatioMaster hardware configurationsfollewing acquisition parameters are
different from the general setting parameters erspecific for Fluorescence Lifetime
hardware configurations.

Background Acquire& Use (Lifetime)

For lifetime systems it is important to acquire aisé the background value(s) for scans.
A separate background value will be acquired fahasetector in the system.

Acquire: Click on this button to acquire background valuEsr wavelength scans,
these values will be acquired at the start waveélengThe background will be
acquired at delay = 0, before the onset of any |puige.

Use Check this box to use the acquired backgroundegl The values will then be
shown as the background values in the traces @irace properties.

The background values will remain in effect for sedpuent measurements until cleared
in the Setup | Traces tab, or by removing the cheaik in theBackground: Use
checkbox, or by clicking thBackground: Acquire button, which will clear the previous
value and force a new background to be acquiremjgling Use Background keeps the
background value in memory for future use. Iniportant to measure the background
during the first scan, otherwise the signals maglisrted. This function only measures
the electrical background on the signal integrater it measures the pre-acquisition
signal before the light source is fired. It does account for an optical background due
to stray light, solvent, etc... It is important ®measure the background every time the
integration time is changed.

Delay

Enter the delay at which the detection window Wwélopened. For fluorescence lifetime
systems this is in nanoseconds. This parametesed for Fluorescence Timebased or
Time Resolved Emission Scans. If there are tvatiife detectors in the system, then
these parameters will be labeled Delay 1 and D&lalyluorescence Decay scans will
show Start Delay and End Delay. These are destfdrehat setup example.
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QuantaMaster LED Fluorescence Decay

Setup: Acquisition 1

Acquisition

| Acquisiion Type | Acquisiion Settings | Accessories | Traces | Axes | Preferences | Summary

Excitation Ernizzion Other
@ Backaround: se
Acg 11/27/200912:27:56 PM
Ernission: | 350 Jibi Stait Delay: |40 hs
End Delay: ,140 | ns

Channels: 'EDEI

e |
Integration: 0.1 | zec

Repeatz: |0 |
Emizzion 1 Slit Widths
S :
@ Ex | Dinm
Collect = — o
Made: | Sequential |
Collect -
Step: |Linear v |
[ Cancel H Accept ]

The above picture shows the acquisition settinga ftuorescence decay scan on a
QuantaMaster LED system with one emission monochtonand manual slits.

Start/End Delay: Enter the delays at which data collection widirsand end. For
fluorescence decay these are measured in ns. XEhat®n pulse is typically situated 50
to 100 ns for fluorescence after the beginningf@he delay allowing data to be
collected before the excitation pulse to estaldigiaseline. The exact position of the
pulse must be found from a scattering experimé&iie start delay is normally chosen a
little before the excitation and the end delayosis 5 to 10 lifetimes after the excitation.

Channels Enter the number of data points to be colletbe@ach scan. Although the
limit imposed by the software is very large, thraditaken to collect and analyze decays

may become excessive for large numbers of poilstsiaximum of 1000 points is
reasonable.

Collect Mode

A choice list allows the selection 8equentialor Random, which controls the order in
which data points are collected.
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Sequential Causes the data to be collected in “conventiaoraler, i.e. from the
shortest delay to the longest delay.

Random: Causes the data to be collected in random ortleis can be useful in
situations where photochemical reactions are stsp@d producing systematic
effects on sample lifetimes.

Collect Step
A choice list allows the selection binear, Arithmetic or Logarithmic, which controls
the spacing between consecutive time delays.

Linear: The conventional choice and divides the timevieen the start delay and
end delay into equal time increments.

Arithmetic : Adds a constant time increment on to the previgue step to obtain
the next time step. Thus the time between datapaicreases as the delay
increases.

Logarithmic: Multiplies the previous time step by a consfactor to obtain the
next time step. With this option, time betweeradatints increases even faster than
it does with the Arithmetic option.

The Arithmetic and Logarithmic options are partaoly useful when the sample
decays with several very different lifetimes. Utk cases, it may be necessary to
have good data at both short and long time del&god data at short time delays
could be obtained by choosing Linear and a snrak increment. However, this
would require many channels for this small timeémeent to be extended to long
delays. Choosing Arithmetic or Logarithmic concates the points in the short
delay region but still gives coverage in the loetpgt region. With both Arithmetic
and Logarithmic it is advisable to set the Startaeery close to the onset of the
IRF to maximize the resolution of the IRF.
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Acquisition Types — QuantaMaster (Phosphorescence
Lifetimes)

The picture below shows icons representing thewdifft acquisition types possible with a
QuantaMaster (Phosphorescence Lifetimes) hardvearfgaration. The icons shown

will vary with the hardware configuration. You nigelect an acquisition type to see the
tab list.

* Setup: Acquisition 1

Acquisition

Acquisiion Type | Acquisition Settings | Realtime Comections | PMTs | Traces | Awes | Preferences | Summary |

Hardware Configuration: Quantabd aster [Phosphorescence] [Qk-30]

-

S e M
Phosphorescence | | Time Resolved
Decay Excitation Scan

N .

i | |
Phosphorescence | | Time Resolved
Timebased Emission Scan

I_ Cancel ]’ Accept

Phosphorescence Decay

In a phosphorescence decay experiment, the excitatid emission wavelengths remain
fixed throughout the experiment while the delagdanned in time. Decay experiments
are used to measure the lifetimes of samples.

Phosphorescence Timebased

In timebased mode, the excitation wavelength, ths&on wavelength and the delay
window remain fixed throughout the experiment. ‘Ehassion intensity is measured as a
function of time. Timebased experiments ususalplve kinetic measurements but are
also useful in maximizing intensity when adjustnsegrte being made to the instrument.
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Time Resolved Excitaton Scan

In a time resolved excitation scan, the delay wmdemains fixed throughout the
experiment while the excitation wavelength is seahnTime resolved excitation spectra
are used to investigate the spectral propertiesiwdus decay mechanisms in samples
with complex decays.

Time Resolved Emission Scan

In a time resolved emission scan, the delay wincewains fixed throughout the
experiment while the emission wavelength is scanfiéche resolved emission spectra
are used to investigate the spectral propertiesiwdus decay mechanisms in samples
with complex decays.

Timebased Polarization

Timebased Polarization is simply Timebased scarfeqpeed at each of the selected
polarization orientations set on the Accessori&ddrizers tab, with the polarization
automatically calculated and displayed. The G-#tacan either be determined from a
Lookup Table, set by the user, or the emissiomaitg can be measured at the HV and
HH orientations and the G-Factor calculated, digglaand used for the polarization
calculation.

Common Acquisition Setting Parameters
(Phosphorescence)

In addition to the acquisition parameters seerséwps based on QuantaMaster (Steady
State) or RatioMaster hardware configurationsfollewing acquisition parameters are
different from the general setting parameters erspecific for phosphorescence
hardware configurations.

Lamp Frequency

The frequency at which the lamp is pulsed. Thewable range is from 1 Hz to 1/(End
Time or Window End Time) up to a maximum of 300 Hzor very long-lived samples,
the phosphorescence signal from one pulse mayawvat tompletely decayed before the
next pulse arrives. At least ten sample lifetirslesuld be allowed between each lamp
pulse.

Shots

Enter the number of acquisitions to be collectedl areraged together to produce
displayed data. The user will not have accessdiwvidual shot data after the data has
bee acquired. A user could, however, get data fngle shot by setting shots to 1.
Extra shots will improve the signal to noise rattdhe expense of additional acquisition
time.

92



Phosphorescence Decay

* Setup: Acquisition 1

Acquisition

| Acquisition Type Reattime Comestions | PMTs | Traces | Axes || Preferences | Summary |

Excitation Ernizzion Other
E xcitation: 25E| him Emizzion: 350-5 fim
Start Time: U pe
End Tirme: 1UUU Hs
Larnp L
Frequency: I3IJE| | Hz
Shats; 100
E =citation Slit W’ldths Ermizzion 1 Slit W’ldt_hs
@ En|  5|rm(1.25 mm) Bl e 5|emil 25 mm) o I T e
u T r— - —
Repeats: D
& Ex | 5- nrm [1.25 ) & Ex | 5-' i [1.25 mmm)

[ Cancel H Accept ]

The above picture shows the acquisition settinga fgshosphorescence decay on a
QuantaMaster (Phosphorescence Lifetime) systemanmitiixcitation monochromator,
one emission monochromator, and manual slits.

The Phosphorescence Decay acquisition will meamuolaisplay a representation of the
sample’s response to a single pulse of light. $higle decay curve may, however, be
calculated by observing multiple shots and aveathie results. Each shot starts after a
period of 10Qus, during which time the lamp is off and the baokgd is observed.

Start Time

When to begin acquiring data to be shown in thelyerea. This is measureduis using
the start of the background acquisition as 0. dllwaved value is an integer between 0
and 10,000. A value below 100 will show part af trackground acquisition. The
default value is 0.
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End Time

When to stop acquiring data to be shown in thelgeapa, also measuredyia using the
start of the background acquisition as 0. Thenglbvalue is an integer between 0 and
1,000,000. The default value is 1,000.

~ Setup: Acquisition 1

Acquisition
| Acquisiion Type Riealfine Carrections | PMTs | Traces | Aves | Preferences | Summary|
Excitation E mizzion Other
Excitatior; [ 250] rm Ernigsian; [ 350] fm
=== — : :
Start Time: :IF"J | B
Window Teean, ||
End Time; 1100 N
Lamp Ml
Frequency: 300 | Hz
Shats: |5
E scitation Slit Widths Ermizgion 1 ShitwWidths
BE O Erc| 5| rm1.25 mm) oa o En| 5| rirn [1.25 mrm) Points/s: (i
W T P =
Diuration: |BEI
@ Ex: | EEnm [1.25 mm] @ Ex | 5§nm [1.25 mm) —
Fepeats: |a
Pause: ID
Wigw Window: | B0
[ Cancel ] ’ Accept ]

A Phosphorescence Timebased scan fixes the ewraitatid emission wavelengths and
plots the average value of a window of the decayecaver time. Like the
Phosphorescence Decay, this scan collects the toacidyfor 10Qus, then pulses the
lamp, and then acquires the decay curve. Therdifte is that the program then forms
an average value of a window of time and keeps thaliyvalue.

The above picture shows the acquisition settinga fohosphorescence timebased scan
on a QuantaMaster (Phosphorescence Lifetime) systdman excitation
monochromator, one emission monochromator, and abatits.

Window Start Time
The beginning of the time window.

Window End Time
The end of the time window.
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Points
= Lamp Frequency/Shots. This value is displayednimrmation only. Itis not user
settable.

Phosphorescence Time Resolved Excitation Scan

* Setup: Acquisition 1

ﬁ;quf’sitian

| Acquisition Type Realtime Corections | PMTs | Traces tmes || Preferences || Summary |

Excitation Ernizzion Other
E xcitation: L25_EI' = | 35_0' i E migsion: | ﬁ' fim
it =
Start Time: 100 I
Length; | 1DD} nm Vs B
End Time; !_'I'IDD | ps
Lamp L
Freguency: 300 | Hz
Shats: 26
E scitation Slit Widths Emizzion 1 Slit Widths o

#— S En[ 5 rm1.25 mm) ! S En[  5lim1.25mm) || StepSiee |1
] e == e (A

— — Repeats [0 |
& Ex: | & | i [1.25 i) & Ex: | 5| rirn [1.25 mm) -
- — —

Pause: 28

[ Cancel H Accept ]

Similar to Phosphorescence Timebased scans, Tim@\Re Excitation or Emission
Scans look at the value of a part (the windowhefdecay curve, but as the excitation or
emission wavelength is changed instead of viewhegdata versus time.

The above picture shows the acquisition settinga fgshosphorescence Time Resolved
Excitation Scan on a QuantaMaster (Phosphoresdefetine) system with an
excitation monochromator, one emission monochromatal manual slits.
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Accessories - TTL

* Setup: Acquisition 1

Acquisition

Traces || Axes | Preferences || Summary | )
| Acquisition Type || Acquistion Settings | Realtime Conections | Polarizers| TTLs | Temperature Control | Multi-3 ample Holder | PMTs |

[] TTLIN 1 Enabled TTLIM 2 Enabled TTL OUT 1 Enabled [C] TTL OUT 2 Enabled
TTLIM TTLOUT
TTL IR @® TTLin2 & TTL Outd ) TTLOut2
&) Manual Trigger Mods
Start Acquisition
e Open [open on start, .
Trigger Mode = close on end) ) Low
() Cloze [cloze ?n stalt]_ (%) High
@ Low ) Open after | sec
() High
Pauze Contral
%) Close ) Untouched
I_ Cancel ] ’ Accept ]

The above picture shows the TTLs Accessories tabh ihe TTL I/Os are enabled in the
hardware configuration. The default is that no T/ is enabled in the hardware
configuration.

TTL defines the transistor to transistor logic lsvequired to connect instrumentation
together. The 2527 board in the ASOC-10 recogriZésin signals between 0 and +0.8
V as Low or digital 0 and between +2.0 and +5.6l@h or digital 1. TTL OUT High
signals are > +2.0 V and Low signals are < +0.8 V.

FelixGX provides two TTL In connections.

TTL IN 1 and2 Enabled Selecting one of these activates the circuitrthe respective
TTL IN 1 or 2 input to poll the input for its level

TTLIn1 andTTL In 2: These radio buttons select which input to esiimg the
trigger mode and start acquisition controls.

9€



Start Acquisition: Check this box to activate the “Wait for TTL palbefore starting
acquisition” condition. Currently this conditios always activated. If the acquisition
preference Auto-prepare is OFF, then the acquisitidl not begin unless the
condition defined in the trigger mode is met. Uftd-prepare is ON, then either
meeting this condition or clicking the Start butteifi begin the acquisition.

Trigger Mode Low: This defines 0 volts as the trigger conditiolb&éomet.
Trigger Mode High: This defines 5 volts as the trigger conditiobéomet.

TTL OUT 1 and 2 Enabled Selecting one of these activates the circurrghe
respective TTL Out 1 and 2 outputs. Dependinghenoutput variables and trigger
mode, the output will pulse high or low, to triggeher connected TTL equipment.

TTL Out 1 andTTL Out 2: These radio buttons select the target outpuediting
the output parameters and trigger mode.

Manual: This option enables the Manual button on theudsitjon Control Panel so
the mouse can be used to initiate a TTL output.

Open (open on start, close on end)This option automatically sends a TTL pulse at
the start of a scan and closes it at the endi@fiemmonly used to control a shutter).

Close (close on start) This option will switch the current logic staethe start of a
scan.

Open after secondsThis will activate the selected TTL Out to charsgates
after the defined time in seconds (0 to 9999 sescad be entered) has occurred.
When the acquisition starts a timer is started ¢bants down. When the variable
time has elapsed, the TTL Out will change states.

Pause Control Close Selecting this will cause the selected TTL statehange
when the user manually pauses the acquisitionus®fa shutter).

Pause Control Untouched Selecting this will prevent the selected TTL @otn
changing states during a user initiated pause uS&FTL is driving a perfusion
system).

Trigger Mode Low: Starts the scan with TTL OUT high, then the TOUT state
will change to 0 V when the TTL OUT button is clek

Trigger Mode High: Starts the scan with TTL OUT low, then the TTUOstate
will change to +5 V when the TTL OUT button is &ladl.
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Accessories — Polarizers Control

* Setup: Acquisition 1

Acquisition
Traces || Axes | Preferences || Summary |

| .t’-\c:quisit_igp Type | .t’-‘«cquisitlion Set_t_ing_s_? Heal-t_img__ﬁonectionls Polarizers : TTLs | Temperature EontmiiMulti-Sample HD|E|§[__“-_EMIS

O Angle: ) G-Factor @® Eﬁ!:gﬁzﬁ;zﬂf

Current Palarization Background

Excitation RIETNIEY: - — beg;
- e
WwL: 350 A% | Duration:

Emission 1 .
Emi:
ﬂ i ) e
Frarn: 250 T | J 4 WH:
T | =go

To: 380

G Factor bouse;

(&) Use Last Acquired Global Value: |1

() UseValue: |-'|
() Use Lookup Table: [1 2 | Duration [sec)
Chooze Configure
Acquire Uze

I_ Cancel ]’_ Accept ]

This picture shows the Polarizers Accessoriesdahri emission scan in an L-format
QuantaMaster system, set to acquire VV and VH fiatpolarization and anisotropy.

o Polarization /

) Angle: Anizotropy

Current Polanzation Background

Excitation — Acq:
-
wil: 350 Diuration:
=] Emizzion 1 :
Erm:
q b s (2 Hy:
From: 250 T
T 380 L|
W Emizzion 2
L
From: 250 ET Ema:
Tar 350 EX HH:

This partial picture shows the Polarizers Accegsatab for an emission scan in an L-
format QuantaMaster system, set to acquire HV addibta for the G-Factor.
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The usual polarizer orientations are eitiertical [0°] andHorizontal [90°]. E.g., in a
system with the excitation polarizer at 90° andhgls emission polarizer at 0°, the
system polarization is designated as HV. In aesyswith two emission polarizers, an
excitation polarizer at 0°, the emission 1 polarate0° and the emission 2 polarizer at
90° the system polarization is designated as V\¢hher angles can be set using the
Angle section.

FelixGX 4.0.1 can only acquire individual Angledes, G-Factor (HV and HH) traces, or
Polarization (VV and VH) traces. It cannot acqui-dactor and Polarization traces in
one scan operation.

Calibration: To perform a polarizer calibration, setup a Thased acquisition with both
monochromators set to the same wavelength and18.goints/second and 2 seconds
duration. Place a cuvette with a weak scatteretisa in the cuvette holder in the
sample compartment. In the Polarizers tab, chel@dingle radio button. This will
disable the normal polarizer settings. A good anglstart calibration is 85°. Set the
other polarizer td&/ertical [0°]. The Traces tab should show only traee. Save the
setup and cliclAccept. Start to acquire a data trace. Use the Polarizers GloRémel to
change the angle setting (e.g., increment the dnygledegree to 86), cliddove, and
thenStart to acquire the trace at the new angle. Repeattibee until sufficient traces
have been acquired to show a clear minimum inrdeetintensity vs. polarizer angle.

Transform | Concentration Map | Custom | Edit/Selet| New. This shows the Create
Custom Table dialog with the list of acquired tac&elect the traces, enter a name for
the calibration Lookup Table in the Name textbad alick Execute You will see a
message that a Lookup Table of that name has beated, a new Group with the LUT
trace in the legend and the trace showing in thplgarea.Closeto close the Create
Custom Table dialog. In the FelixGX Lookup Tabdgsog you will see the polarizer
angles and average values of the respective tr&€s.Close From the graph estimate
the angle at which the minimum occurs. Calibratiarmber = 90 (expected angle of
minimum intensity) - (measured angle of minimunendity). Enter this number for the
respective polarizer in the Hardware Configurati®epeat the calibration procedure to
make sure the minimum occurs at 90°, or increnfenQalibration Number in the
Hardware Configuration, and repeat the calibrapimtedure.

Current Polarization Background

You can acquire background values for the polawzentations shown. The Duration,
Acquire and Use operations are the same as deddnbhe Common Acquisition
Setting Parameters.

Normal polarizer operation
G Factor: Click the G-Factor radio button. If a Timebasedn is used, an average
value of the G-Factor will be calculated and saa®@ G-Factor Global Value.

Polarization/Anisotropy: Click the Polarization/Anisotropy radio button.
Choose the G-Factor to use by the radio buttdfee Last Acquired Global Value
refers to the most recent G-Factor Global Valuaigied by a timebased scan.
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Use Lookup Table Use a Lookup Table that is saved as G-Factaregals. emission
wavelength.

Choose Opens a list of saved G-Factor Lookup Tablesod3e one from the
list.

Configure: Opens a Lookup Table editor where you can maddyvidual X
and Y values of the Lookup Table.
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Accessories — Temperature Control

* Setup: Acquisition 1

Acquisition

Traces | Awes | Preferences | Summarny |

| Acquistion Type | Acquisition Seltings | Fiealtime Consclions | Polarizers | TTLs | Temperatue Control | MuliSsmple Holder | PMTs |

Enabled
: Post-bequisition Temperature Control
Repeats: |2 . I T .
[ I (& Hold at Last Temperature ) Teminate temperature contiol () Go to temperature: 2q | C
Temperature Control Type
(%) Static ) Time-based () Temperature-Famp

Go To Temperature Details

Euplicit | Pattemn| ) Explicit | Pattern|
Fepeat  Temperature Temperature | Duration
0 Kl 21 10
1 21
2 1 | .
Add Del

I_ Cancel ]’ Accept ]

The above picture shows the default TemperaturdrGlohccessories tab for a
timebased scan. Time-based and Temperature-bas&dls are shown only for
Timebased acquisitions. Static control is showrafbacquisition types.

Repeats This value can be set either in this tab ohm Acquisition Settings tab.
Repeats will automatically set the number of terapees in Static control.

Post-Acquisition Temperature Control:

Click on a radio button to set how temperature balcontrolled when the acquisition
has completely finished.

Hold at Last Temperature: sends a command to the Temperature Controller to
maintain the temperature at the last temperatureadee, but the scan is finished and
ready to run a new scan.

Terminate Temperature Control: allows the temperature to change freely, thus
going to ambient temperature. The scan is finisdretready to run a new scan.

Go to Temperature data acquisition is finished, but acquisitiomiol is not
released until the Go to temperature is reached.
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Temperature Control Type
Static — Go to Temperature
{(¥) Static

Go To Temperature Details

......................

it | Pattem Explicit|; Patterm
Scan | Temperature ?Eaarrntp?atrature: 25 T
1] 2h
1 35
2 45 ® +
Temperature
Change: O 10 oC
Q-
Q¢

A different temperature can be set for each repest. You can either enter
temperatures directly into the table, or click ba Pattern tab to increment the table.

Time-based — Hold at Temperature

(® Time-bazed

Haold at Temperature Details

Temperature  Dluration First Temp.: 10 C
10 30 Hold Duration: {30 TEC
15 an
20 an ® +
Temperature
25 0 Charige: C- [5 T
O-
-’-'-.dd .IEI )
O/

The entire pattern will be repeated for each scéou can either enter temperatures
and durations directly into the table, or clicktbe Pattern tab to increment the table.
Note that different Hold Durations can only be &gl set in the table.
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Temperature-based

Enter the beginning and end temperatures and tneet@ture rate. The temperature
will change from the beginning to the end temperatand the scan will last however
long that takes. If Repeats > 0, when the end ¢eatpre has been reached, the
temperature will go to the beginning temperaturfeteethe next scan is allowed to
begin. When the last end temperature has beeheédle temperature will be
directed by the Post-Acquisition Temperature Cdntro
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Accessories - Multi-Sample Holder

* Setup: Acquisition 1

Acquisition
Traces | Awes | Preferences Surnrary |

| Acquistion Type | Acquisition Seltings | Fiealtime Conclions | Polarizers | TTLs | Temperatus Control | MuliSample Holder | PMTs |

Control Mode Background Pogition

(3 1.2, 3, 4. next point... @1 O O3 O4

Brackground Acquire
(2 1 complete, 2 complete, ... nest repeat

Sample Position
1 2 3[4

Shirrer

[] Eriable Stirer

I_ Cancel ]’ Accept

The above picture shows the Multi-Sample Holderessories tab.

Control Mode

1, 2, 3, 4, next point...: Allows you to acquire data from multiple sampéesicurrently.
One data point is acquired for Sample 1 then ote plaint is acquired for Sample 2,
etc.... This method is commonly used to run tempeeatamps with multiple samples —
a data point is acquired at each sample at onegietype, then the temperature is
increased and a new data point is acquired for saciple, etc.

Cycle positions before repeat: Allows you to acquire data from multiple samples
sequentially. A single scan is acquired for Sanpligen another scan is acquired for
Sample 2, etc. If Repeats > 0, then single scahbavacquired for each position and
then these scans will be repeated at each positrahe number of Repeats.

Background Position

Check theBackground Acquire check box to enable the background positions to be
active. If you do not wish background data to bkected, toggle thBackground
Acquire check box off. Selecting a background positioth aitomatically deny that
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position for samples. Click on a radio buttonetest the position of the turret from
which the background measurement will be acquifeat. lifetime measurements this
position would be used for the IRF (scatterer).

Sample Position

For sample acquisitions, select the appropriatéipos for the samples you wish to run.
Enable Stirrer

Turns the stirrer on or off. To set the stirreeesph check the Enable Stirrer check box,
then adjust the Stirrer knob on the front of theV@Nemperature Controller box. This

knob is for speed only and is the only way to calrttre stirrer speed. There, OFF
merely means zero speed.
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Real-time Corrections

~ Setup: Acquisition 1

Acquisition

| Acquisition Type | Acquisition Settin Traces | Awes | Preferences | Summary |

Excitation Corection

== Enahled Lookup Table: Default Ex Corr
‘ : Configure
Set Gain
4?0 ] l Goto J [ Open Shutter
[TTT] Signallv]: 0.46
- ) Gain: 5.00
a 5 Vaols

Emizzions Correction

Em1 Enabled Lookup Table: Default Em Corr

Em2 Enabled Lookup Table: Default Em Carr

I_ Cancel ]’ Accept ]

The RCQC device must be enabled in the Hardwardigioation to be able to show the
Real-time Corrections tab. The above picture shin@seal Time Corrections tab for a
QuantaMaster T-format system. Excitation Correctimust be enabled to be able to
choose the excitation correction LUT and set then GEmission Correction must be
enabled to be able to choose the emission correctid. The Default Correction LUTs
are flat lines with Y = 1. Excitation and emissimorrection may both be enabled at the
same time.

You can use th€reate Lookup Tablecommand in the Trace menu in the legend to
create a LUT from a trace, or click on fBenfigure button to open a dialog to create or
edit a LUT.

The RCQC signal is acquired in Real-time and vasigis wavelength and time. Enter a
wavelength in the text box beside t&e to button and click on th&o to button. If your
system has a shutter, click on tBpen Shutter button to open the shutter while setting
the gain. Set the gain by moving fGain slider. To obtain optimal correction, set the
wavelength to the position where the maximum RC{@8as would be obtained for the
wavelength range to be acquired, and then adjeggdm to obtain a desired RCQC
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signal (for a standard monochromator with a 12@@ge/mm grating the maximum
RCQC signal occurs about 470 nm).

Note: The corrected values are calculated by intetpmjdetween values on the lookup
table. If the acquisition is outside the rangéhef LUT, then the correction will use the
nearest end point of the LUT.

Excitation Correction

Excitation correction = (D1 / (XCorr* excorr)), wteeD1 (or D2 or Al, ..., A4) and
XCorr are the real-time raw data from the PMT deete¢either digital or analog) and the
RCQC photodiode, respectively, and excorr is thataton correction Lookup Table.
The arithmetic is done in real-time, point by pomrt using one point in the excorr trace
if using a fixed excitation wavelength (e.g., timebd or emission scan).

To use excitation correction, you must have
1. The RCQC device enabled in the Hardware Cordigum.

2. Excitation Correction enabled and a Lookup Tablesen in the Acquisition Setup |
Real-time Corrections tab.

Both the PMT detector(s) and the RCQC signals shbealbackground subtracted before
applying excitation correction. To acquire backgrd values, close the slider between
the arc lamp housing and the excitation monochromalick Setup | Acquisition
Settingstab |Background: Acquire. A message will appear saying “Background
acquisition complete. Please refer to the Tragleddr results. OK”. CliclOK. Click

on theUsecheckbox. Click on th&racestab to check if the background values are
acceptable, including the RCQC background value.

Once you have acquired the background, open ttiersind acquire the rest of your
experimental scans. You need to re-acquire thikgraund whenever you restart
FelixGX, adjust the RCQC gain or switch from ongusition setup to another.

Emission Correction

Emission correction = D1(raw data) * emcorri, whBxe (or D2 or Al, ..., A4) is the
real-time raw data from the PMT detector (eithgjitdi or analog) and emcorri is the
emission correction Lookup Table. The arithmedidone in real-time, point by point, or
using one point in emcorri if using a fixed emisswavelength (e.g., timebased or
excitation scan). Note that a T-format system halve two emission correction LUTS,
one for each monochromator/detector pair.
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To use emission correction, you must have EmisSimmection enabled and a Lookup
Table chosen in the Acquisition Setup | Real-tinoer€xtions tab.

Te PMT detector signal(s) should be backgroundraated before applying excitation
correction. To acquire background values, closestider between the arc lamp housing
and the excitation monochromator, cli8&tup | Acquisition Settingstab |[Background:
Acquire. A message will appear saying “Background actjaiscomplete. Please refer
to the Traces tab for results. OK”. CIli€. Click on theUsecheckbox. Click on the
Tracestab to check if the background values are accéptab

Once you have acquired the background, open ttiersind acquire the rest of your

experimental scans. You need to re-acquire tlitkdgraund whenever you restart
FelixGX or switch from one acquisition setup to tnaw.
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Traces

~ Setup: Acquisition 1
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| Acquisition Type | Acquizition Settings | Realtime Correction: | ez || Preferences | Summary

Faw
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The above picture shows the Traces tab for a QM-ffymat system with real-time
correction. Derived corrected traces are automifticreated. Excitation correction
uses two source traces: the PMT Detector signah{gncase digital signal D1) and the
RCQC photodiode signal XCorr. Emission correctigntself also creates a corrected
trace but does not need the RCQC trace and so shblask Source 2.

Raw: data that is collected during acquisition frontedéors or other input devices.

Name The name the trace will show in the legend aqmbeed data files. The trace
name can be changed by clicking in the Name textanal entering new text. The
default trace names use the following format forTPdiétector signals (depending on the
detector type and options):

B# or S# A# or D# excitation wavelength or range{ition polarizer angle): emission
wavelength or range(emission polarizer angle)

B# = 4 position turret background position
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S# = 4 position turret position
A# = Analog PMT detector
D# = Digital PMT detector

Polarizer angles are shown in parantheses as & fot for 90°, or the angle if other than
V or H.

For example,
D1 350:400 = Digital PMT detector 1, excitatiorB& nm, emission at 400 nm

S2 A2 350-450(V):500(H) = Sample position 2, AnaRigT detector 2, excitation range
350-450 nm, excitation polarizer at V (0°), emissat 500 nm, emission polarizer at
H (90°)

Other default trace names are:

ExCorr = RCQC signal

Temperature = Temperature vs. time trace
BB# = Black Box input #

Source The detector or input device in the hardwardfigamation.

Backgr: A single background value that is subtractedfelmch data point in the trace.
Background values are acquired by clickBackground: Acquire, and therseon the
Acquisition Settings tab or on the Accessorieddiffzers tab. Backgrounds traces
acquired using the Multi-Sample Holder are showeegmrate raw traces on the Traces
tab.

Vis.(Graph #): Checking this check box will show the trace iragh 1 or 2,
respectively.

Curve setmeans the same as Group. Enter a name for thve Gat. Once this name is
entered for the first trace, it will show up in ttigoice list for Curve sets for other traces.
If a Curve set text box is left blank, then thace will be placed into its own group in the
legend as “Group #”. If all Curve set boxes aanklthen each trace will be placed into
separate groups as “Group #” with different numbers

Clear all backgrounds Resets all background values to O in this tabfanCurrent
Polarization Backgrounds on the Accessories | Relartab.

Derived: traces that are mathematically generated fremwdlwv traces or other derived
traces during acquisition. They may be automdyicaitated by FelixGX (e.g., Real-
time correction), or explicitly created by the ubgrclicking theAdd button and then
selecting one or two source traces and a functfoderived trace can be removed by
clicking in any field for that trace and clickinigetDel button.
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Source landSource 2 Select the trace names (raw or derived) froncttiace list to be
used as operands to create derived traces. Sbame Source 2 must be listed for
binary operations. Only Source 1 need be listedifary operations
(IntensityToConcLUT, RatioToConcLUT, RatioToPhLUT).

Function: Select the operation from the choice list. Aadalie binary functions are: Add,
Subtract, Multiply, Divide, Polarization, AnisotrgpG-Factor, and TmprRamp.
Available unary functions are: ConcentrationEquatiotensityToConcLUT,
RatioToConcLUT, RatioToPhLUT.

LUT : If a function is chosen that uses a Lookup Taddect the Lookup Table from the
choice list.

Configure: Opens the Concentration Map dialog to creataadify a Lookup Table.

Note: Any change on any other tab that affects whedhgrtrace is acquired or not
results in the Traces tab being reset to a desetlfp, and the desired changes to the
traces tab must be redone. E.g., changing adguisitpe, enabling or disabling Real-
time Corrections, Polarization, turret positionsTemperature Ramps.
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* Setup: Acquisition 1

Acquisition

| Acquisition Type | Acquisition Settings | FRealtime Corrections | Temperature Control

Aves || Preferences | Summary |

Faw
L
I ame Source Backar Wiz [Graph 1_] Wiz [Graph 2] | Curve zet e
D1 350450  Detector]  1054.545 O T Ramp (% AREMAE ST
XCorr RCACSignal  0.03003011 1 T Ramp %
Temperature | Temperature 0 | T Ramp %
Clear all backgrounds
Derived
MHame Source 1 Function Source 2 Vi [Graph 1] | Vis[Graph 2] | Curve set
07 360450 [COR] D1 360:450 ~ RealTimeCormection '~ =Corr w F T Ramp »
T Ramp D1 380:450 [COR] % TmpiFamp “  Temperature 3| T Ramp &
LUT: Configure

I_ Cancel ]’ Accept ]

The above picture shows the Acquisition Controlcésatab for a QM-40 system with a
temperature controlled Peltier cuvette holder. efiveed trace ‘D1 350:450 [COR] has
been added to show the real-time corrected D1 datecond derived trace “T Ramp”
has been added to show corrected D1 intensityersp€rature by choosing the

TmprRamp Function.
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- Setup: FURA Cone

Acquisition
| Acauisiion Type | Acaisiion Setings | ealine Conections | Tiaces | Axes | Preferences | Summay |
e lse Backi d
I ame Source Backar Vis.[GraphU Wiz [Graph 2] | Curve zet S
D1 340510 Detector] [Ratio-Numeratar] 463,636 £l FURA Conc % AREMAEEIT 2oz R
D1 380510 Detector] [Ratio-Denominatar] | 468 636 | FURA Conc s
Clear all backgrounds
Derived
MHame | Source 1 Function Source 2 Viz [Graph 1] | Vis[Graph 2] = Curve set
Ratio  [1 340:510 »  Divide w D1 380510 FI FURA Conc »
Conc  Ratio % FAatioToConcLUT » w E FURS Conc
LUT: IFLIHA-2 v Canfigure
I_ Cancel ] ’ Accept ]

The above picture shows the Traces tab for an &@it Ratio acquisition setup type.
This setup acquires two raw data traces in read-amd calculates the ratio. The Ratio
trace is then used as the source for the RatioToGariunction. The particular LUT is

selected from the LUT choice list.

The Ratio and Conc traces are plotted it in thersg@graph window since they will have

values much smaller than the raw data.
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AXxes

Setup: Acquisition 1

- [B]X]

Preferences | Summay |

| Acquisition Type | Acquisition Settings | Fealtime Corrections | Tempsrature Control || Multi-Sample Holderii FTs | Tracesl Axes |

Graph

& Main ) Auiliary

Bz Propetiies
ot enabled

Nxiz Propetiies
Mot enabiled

- EditAxisPropertiesDlg

Enabled  [C] Fised  Min:| Max [ ]
Captian: |Time Linit: | EY=teulglate

W
Manozeconds ~

Microzeconds
Millizecands

Seconds .

Manometers E |
I[E:égy : [ cancel || Accept |
Countzdz o :

The above picture shows the Axes tab. Click orMbae or Auxiliary radio button to set
the axes properties for that graph. Click in amsAxroperties box to show the
EditAxisPropertiesDlg for that axis. Fixed Minimwsmnd Maximum limits for an axis

apply after the data is acquired. Enter an afesitito the Caption text box, and use the
Unit choice list to choose the units for the axis.
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Preferences

* Setup: Acquisition 1

Acquisition

“Acquisition Tepe || lAcquisitiDn Settings | FRealtime Conections | .Temperature Contral | Multi-5ample Holder | PhTs | Traces | Awes |

Acquizition

Rezet clock for ime-bagzed acguisitions
M anual Pause pauses acquizition clock
[] Display manual device cues
Fuolarizer calibration before starting acquisition
Autornatically Start after Prepare
[ Include all repeats in one race

Always create a new Session

I_ Cancel ]’ Accept ]

This dialog adjusts some aspects of how this attgprissetup looks and behaves.

Reset the clock for time-based acquisitionslf this option is ON, the clock and
timebased X-axis will reset to zero at the begigroheach acquisition. If this option is
OFF, the clock and timebased X-axis will continneréasing as long as this acquisition
is repeated.

Manual Pause pauses acquisition clocklf this option is ON, clicking th®ausebutton
will pause the clock and data display on a timethas@axis. The clock and data display
will continue when th€ontinue button is clicked. If this button is OFF, clickithe
Pausebutton will not pause the clock. When tBentinue button is clicked the data
display will show a jump in the data display theequal to the duration of the pause.

Display manual device cues When ON FelixGX will show popups to prompt theeu
to adjust manual devices such as manual slitsn s preference OFF if you will not
change these devices and do not wish to see thepfso

Polarizer calibration before starting acquisition: Inactive at this time.
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Automatically Start after Prepare: If this preference is ON, clicking tf&tart button

on the Acquisition Control Panel will move the mated devices to their start positions
and start acquiring data automatically. If OFkckehg theStart button will move the
motorized devices to their start positions andstia¢us bar will show 'Preparing’. When
this step is complete, ti®tart button will re-activate and the status will change
'Prepared'. When tifgtart button is hit again, then data will start beingquiced and the
status bar will show ‘Running'’.

Include all repeats in one trace Use this in conjunction with Repeats and Pausig
timebased scan types. If this preference is O&h gubsequent repeats will be appended
to the current trace after the pause time. If QR€n subsequent repeats will show in the
legend and graph as separate traces, all statttigea= 0.

Always create a new Sessionlf this preference is ON, then every new scalhlve
placed in a new session. If this preference is,@&h new traces will be added to the
same groups as in the previous scan.

When a new session is started, it is automaticeliyed with the acquisition name plus
the time stamp YYYY-MM-DD HH:MM:SS AM/PM.
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Summary

SetUp: Acquisition 1

Acquisition

Acquisition Type | Acquisition Settings | Acceszores | Realtime Corections | Traces | Axes Pleferencesé\

Current Acquisition: Acquizition 1 ~
Type: EmissionScan

Created: £/2/2009 4:03:03 PM

Emizzion Scan Settings

Fepeats: 0

Backaground: [Mot Used)]

Excitation: 350 nm

Emizzion: 400 nm <> B00 nm

Slit Settings

Eucitation Mano: Entr: 2 nm, Exit: 2 nm
Emizzion 1 Mono: Entr; T am, Exit 1 nm

Step Size: 1 nm
Integration; 0.1 gec
Traces

(=T bl araa=Ti1" Cre=Matartar! (HUT Bard= UiemrRrank 14 Gea="

[ Cancel ]’ Accept ]

The above picture shows the Summary tab. Thenmdton shown here is the same
shown in the Acquisition Description below the ledeand appended to Trace Properties.
The first line shows the acquisition name if it laready been saved. The second line
shows the hardware type, underscore charactetharatquisition type.
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Chapter 13
FelixGX at Work

Perhaps the best way to understand how all ofgheifes of FelixGX and your
instrument go together is to walk through some gtasof fluorescence analyses on
samples that are easily reproduced.

As one exercise, we will measure the Raman saatti®ater, which can be used to
determine the sensitivity of your instrument. Beeond exercise is a titration of the
calcium indicator Fura-2 with calcium.

Raman Scatter of Water

The Raman scatter of water can be used as a dueck ©f an instrument’s overall
functional integrity, and also to measure its gensi. The peak in the spectrum of

water is not due to fluorescence; it is Raman sgagj that gives rise to the fluorescence-

like response of water. It simulates fluorescemicely in that the scattered light is
observed at a longer wavelength than excitatiome dignal is of low intensity, making it
an appropriate test for the sensitivity of a fllsm@nce spectrometer.

The wavelength maximum of the Raman band of watdependent on the excitation
wavelength. The scatter peak is always red-sh(ftadard longer wavelengths) 3382
cmi* from the excitation wavelength. If your excitatimonochromator is set at 360 nm,
for example, the peak will be at 410 nm.

Choose New Acquisition/Emission Spectra and sgb s follows:
Acquire: Emission Scan
Excitation: 350 nm
Start: 365 nm
Stop: 450 nm
Length: 85 nm

Step Size: 0.5 nm

Integration: 1 second

Bandpass: 5 nm*
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*for the entrance and exits sides of both the exioh and emission monochromators
(2.5 turns of the slit micrometers for a model 10didnochromator with a 1200 line/mm
grating and the DeltaRAM X).

Fill a clean, 1 cm, quartz cuvette with distilledter, tap it to displace any bubbles
adhering to the walls, and place it in the samplagartment. CliclSTART. The
Raman band should appear as shown with the p&&k7atm. The intensity at the peak
should be between 300,000 and 800,000 counts penddécps) and the data on the
baseline should be relatively noise-free. The remalh counts apply for a model 101M
monochromator with standard gratings, other systaaggive differing results.

500 - . - . - : : :
X 103- .
400 -

300 ¢ -

200

100

Y60 380 200 a20 440
Wavelength (nm)
Signal-to-Noise Ratio

For details on the measurement of the signal-tsenmtio of the Raman band of water,
ask for the PTI Technical Note, “The MeasuremerBe@fsitivity in Fluorescence
Spectroscopy,” see American Laboratory, Septem®@4,1page 32G, or visit our
website at www.pti-nj.com.
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Titration of Fura-2 with Calcium

This section outlines a procedure for calibratibfrura-2 experiments for the
measurement of calcium. A Fura-2 titration is ieahout with known concentrations of
free Cd" that are controlled by CAEGTA buffers. The resulting data are used to
determine the dissociation constant, Kd, of th&'(Fara-2 complex. Essentially, this
procedure reproduces the results in figure 3 obtiggnal work by G. Grynkiewicz, M.
Poenie, and R.Y. Tsien, “A New Generation of Qadicators with Greatly Improved
Fluorescence Properties”, Journal of Biological @istry, 260, 3340 (1985).

This is approximately a three-hour exercise thatéant to acquaint you with the
operation of FelixGX and your instrument. Althowimore rigorous calibration
procedure may be needed in some cases, this exantliprovide valuable experience
with steady state ratio fluorescence measuremenltsesult in data that will
unequivocally indicate your mastery of the techeiqad the thorough understanding of
FelixGX.

Obtaining a satisfactory set of titration tracebjal yield a dissociation constant
comparable to the literature value, will also confthe performance of the instrument
and the condition of the reagents.

In the following, subscripts 1 will refer to 340 rand 2 will refer to 380 nm. These
wavelengths are appropriate for Fura-2. It shbveldinderstood that other wavelengths
may be chosen and that different indicators willehdifferent wavelength pairs that
should be selected for the calibration equation.

The calibration equation is:

lcar]=x, ,(R-W Run j,(ﬁzj
Ve Rmax_R SJZ

R = R/F, the ratio of fluorescence intensities obtainethweixcitation ah; = 340 nm
andA, = 380 nm.

Rmin, Rmax = F/F ratios of the calcium-free and calcium-saturaterhf2 sample,
respectively.

Sf, = Ry min Of the calcium-free Fura-2 sample (i.e., the fasmence intensity at 380 nm
of the calcium free sample).

Shy = F maxOf the calcium-bound (saturated) Fura-2 sampe, the fluorescence
intensity at 380 nm of the calcium-bound (saturpsasnple).

Kq is the effective dissociation constant for thé ‘@Faura-2 complex.

v is the intracellular viscosity. For water thieslwe is close to 1.0.
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The calibration equation becomes

(2. (=)
Rmax_ R F2max

Preparation for Measurement

Prepare two solutions of pH 7.0, 10 mM EGTA buffessitaining 100 mM KCIl and 10
mM K-MOPS. One of the buffers will contain 10 mMiC(use a 1 M CaGlstock
solution); the other will contain no Ca They will be called CaEGTA and EGTA
buffers, respectively.

Fura-2 will be added to both buffers during therelse. If 1 mM Fura-2 stock solutions
are used, a thousand-fold dilution of the stock ligteld 1 uM final Fura-2. We have
found it convenient to store Fura-2 frozen ingg@uantities.

During the exercise, you will prepare a range eéfcalcium concentrations by removing
specific volumes of EGTA buffer and replacing theith CaEGTA buffer.

To a washed and dried test tube, add 8.991 ml BAJ& buffer and QI of the 1 mM
Fura-2 stock solution to obtain a final Fura-2 aartcation of JuM. Mix the contents of
the test tube thoroughly.

Excitation Scan Measurements

This section describes the preparation of a rafigaloium-Fura-2 solutions by serial
exchange of reagents. An excitation scan is peddrfor each solution. The excitation
scans will be used to calculate the dissociatiorstamt.

In FelixGX, selecExcitation Scan from theNew Acquisition menu. Enter the following
parameters:

Start: 300 nm

Stop: 450 nm

Emission: 510 nm

Step Size: 0.5 nm
Integration Time: 0.25 sec.

Set all slits to 3 nm bandpass (1.5 turns of tlherstrometers for a model 101M
monochromator and DeltaRAM X with standard gratiagd 3 turns for a model 201M
monochromator).

You will be making several volume exchanges indingette and measuring the
excitation spectrum of each.
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Add 2.997 ml of EGTA buffer to a clean, dry cuvdiiee a 1 ml digital pipette set to
0.999 ml) that is optically transparent above 300 A quartz cuvette is the best choice.
Use caution with plastic cuvettes. A plastic cteahay be opaque to 340 nm light.

Click Start to verify that you have a relatively flat baselimigh no fluorescence due to
contaminants. Your instrument is very sensitiveysu may observe a peak at about 435
nm from the Raman band of water. This will noeatfthe measurement since it is
beyond the wavelength of interest. Keep this trdté is of comparable intensity to the
subsequent traces with Fura-2 in the solution, fflenmay want to use it to subtract it
from all of the subsequent traces before analythiegesults.

Introduce 3ul of Fura-2 into the 2.997 ml EGTA buffer directhyto the cuvette using a

10 ul adjustable pipette. This results in @M final concentration of Fura-2. Usinga 1
ml digital pipette set to 1 ml, carefully siphordssubsequently release the sample in the
cuvette to ensure thorough mixing. 4-5 such cyshesild suffice. (If 3 cannot be
delivered with precision to the cuvette, adgl 9f Fura-2 to 2.991 ml of the EGTA

buffer in the cuvette and remove 2 ml after mixiMyith a fresh pipette tip, dilute the
remaining 1 ml in the sample cuvette with 2.0 mEGTA buffer. Repeat 4-5 cycles of
mixing.)

Take the fluorescence excitation spectrum of thepéa containing 1M Fura-2 by
scanning from 300 to 450 nm. Make sure that a peakserved at about 370 nm. If the
maximum wavelength is much shorter, calcium mayehzeen introduced at some point
or the cuvette was not calcium-free when you added-2. In that case, the procedure
must be repeated from the beginning.

You may save the spectrum of the sample with ngwal by using the File/Save As
command. Remove 3Q0 of the sample with the digital pipette, discardi aeplace with
300ul of the CaEGTA buffer preparation containing F@raTake the excitation
spectrum again and save it with File/Save.

Remove 333 of the sample from the cuvette and replace ih8B3ul of CaEGTA
buffer containing Fura-2. Measure the excitatipectrum and save it.

See the Table on the following page. Continuextthange the volumes in the first
column and measure the excitation scan. Thesa seghanges take you through a
series of measurements of a solution containind/BEGTA and 1 mM CaEGTA, 8 mM
EGTA and 2 mM CaEGTA, etc... The CaEGTA concentraiincreased by 1 mM

and the EGTA concentration is concurrently decreédsel mM at each subsequent step
by replacing a volume of 3/(11-n) ml, where n is ttumber of iterations.

The Table also tabulates the respective fréé Gancentrations that are controlled by the
two buffers, assuming an apparent dissociationteanh$or the C& EGTA complex of

380 nm at pH 7.0 in 100 mM KCI at Z2D. Note that the temperature dependence of this
dissociation constant may mean that this valualg @ppropriate for data gathered at
20°C and conversely, thatgkalues measured at ZD may not be correct for analyzing
experimental data gathered at other temperatUress:
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Kd = [Ca][EGTA]/[CaEGTA]

[Ca™] = K[CaEGTAJ[EGTA]

=380 x 1/9, 380 x 2/8, 380 x 3/7,
380 x 4/6, 380 x 5/5, ...380 x 9/1.

CALCULATION WORKSHEET

Volume [Ca™]
Exchange, ml nm R R - Rmin R - Rmin

[Ca™]

0 0 .61776 — —
0.3 42.2 1.11306 0.4953 0.01174
0.333 95 1.73439 1.11663 0.01175
0.375 162.85 2.44889 1.83113 0.01124
0.429 253.33 3.31391 2.69615 0.01064
0.5 380 4.53287 3.91511 0.01030
0.6 570 5.94783 5.33007 0.00935
0.75 880 7.81845 7.20069 0.00813
1.0 1520 10.60804 9.99028 0.00657
1.5 3420 15.20347 14.58571 0.00426
2.990 >0.1-mM 22.15208 — —

Note that the first value for R, 0.61776, becomgg. RFollowing the last measurement,
30 ul of 100 mM CadC solution are added to bring the free calcium cotre¢ion above
1 mM and saturate Fura-2, and another spectruakent That value becomeg R
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Isosbestic Point

600

FURA-2 TITHATION AT PH 7.00

X 107 Kd=139 nM

CALCIUM 1

mM

20 nM
1520 nM

86 nM
nM
nM
nM
nM
nM
nM
nM

450

Wavelength (nm)

The superimposed excitation spectra all intersegtsengle point, the isosbestic point,
indicating that the spectra are linear combinatmitsvo components and reflect an
equilibrium between these two components. It iy estical to perform the above
dilution series as carefully as possible. Otheswike isosbestic point will not be well
defined, and the ratios obtained from the spectrg mot reflect the true concentrations.
(The isosbestic point does not depend on the tedallaalues of dilutions; any haphazard
value of exchange volume will result in the traicgsrsecting at the isosbestic point as
long as the exchanged volumes are precisely id#néa., 1.23456 ml exchanged for
1.23456 ml. However, the calcium concentratiothetable will obviously change
accordingly.)

Ratio Determination

Using the Data Cursor, measure and note the ityeraues at 340 and 380 nm for each
excitation spectrum. Calculate the ratio RszfFss0 and enter it into a separate column
next to the corresponding calcium concentratioalc@ate the difference R R and

the ratio (R - Rin)/[Ca’"] and enter these values into a separate columreths
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K4 Determination

Plot the values (R - R)/[Ca’"] as a function of R - R, and obtain a linear fit. Note that
the final measurement of R is not used becauseaadrtainty in the calcium
concentration. The slope of the fitted line ismal ghus k = -1/(mx Sf/Sky) where S

is the fluorescence intensity at 380-nm of the @a-5ample and $ks the fluorescence
intensity at 380 nm of the Ca-bound sample. Liizeséion of the calibration equation is
given at the end of this section. Data from thmiliaof excitation scans yield 6, =
12.917.

Linear Fit of Data from Worksheet
Calculating: K =-(1/(mx (Sf/Sky)))

Yields: Kg=139 nm

0.012

0010 T

o
=]
=]
<

(R - Rmin) / [Ca++]

0006 T

0.004

R - Rmin
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Excitation Ratio Mode Measurement

PTI RatioMaster systems are capable of direct mmeasent of R-values. Instead of
measuring the excitation spectra of Fura-2 at varalcium concentrations and
subsequently determining thes§Fsso ratios from the spectra, the ratios can be diectl
measured in Excitation Ratio mode.

SelectSetup | Excitation Ratio. Enter the following parameters in tAequisition
Settingstab:
Excitation 1: 340 nm
Excitation 2: 380 nm
Emission: 510 nm
Points/sec: 15 (DeltaRAM
Integration: 0.1 sec (monochromator-based systems
Duration: 650 sec
Repeats: 1
Pause: Not applicable
View Window: 650 sec
Go to theTracestab. Add a neviDerived Datatrace, select the 340 nm trace &murce
1 and the 380 nm trace f&@ource 2on the choice lists to and sel&ivide from the

function box to calculate and display the ratioe Wcommend that the ratio and
intensity be displayed in separate groups.

=0 FURA—Z CALCIUN TITRATICN AT FH 7.0

qpl FRTIC HODE 340380
[Ches]

mM __J_F__#“Fd____,.F4r
mbd

4
2.1
30r 34ED
1520
BEE
anl 570
380
253
163
1ar a5
42
oo 4

0 o0 ’ Z00 : 300
Time {zeconds)

Hatilo, %300 /FL3E0)

The titration proceeds exactly as before. MoveAbguisition Control Pand up to see
a clock. The excitation ratio is paused betweenpsa dilutions: clickPauseon the
Acquisition Control Panel after 50 seconds of data acquisition to pausedoiple
manipulation, then click oBtart to resume data acquisition. The ratio values are
determined from the stepwise titration trace byrigkhe average value of each step
segment. Subsequent calculations are the santmes.a
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Fura-2 Titration with a Microscope-Based System
When the titration is done in a tissue chamber oncaoscope stage, the fluorescence
excitation spectra of Fura-2 will differ from thosbtained in a cuvette-based system.

The light transmission properties of the opticahpat the microscope are responsible for
a significant reduction in UV intensity. Therefptee excitation peak of the Ca-saturated
form of the dye will be less than twice as intease¢he Ca-free form. Also, the

excitation peak position will tend to be shifteavtods the longer wavelengths. The
extent of this observed shift is strongly dependaenthe quality of the UV optics in the
microscope objective that is employed. An exangplihis effect is shown in the figure
below. The background was subtracted from alketsgarior to display.

1.0 —————— — :

B . .
FURA-2 TITRATION AT PH 7.0 {
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& 0.6 1520 M

= ' 886 nM
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] [} a0 nM

2 0.4} 253 nM

- 163 nM

m

w

5 0.2

=

L1

T30 350 400 450
Wavelength (nm)

The calculations presented in the preceding seutibhstill be valid and correct K
values may be obtained from this family of tracesvall. It is understood, however, that
the experimental values to be tabulated for theutations will be different.
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Chapter 14

Troubleshooting

Loss of communication with the ASOC-10 MD-4000, or
QNW Controller

If this happens, you can leave FelixGX open, aatldehe ASOC-10, MD-4000(s), and
QNW Controller powered on. Simply disconnect tieB cables from these control
boxes to the computer and plug them back in agaéiren retry the command that led to
the loss of communication message.

If this does not work, check that InstaCal recoggaithe ASOC-10. Here, you must close
FelixGX, then run InstaCal to see if it recognites ASOC-10 and assigns a board
number to it.

If the above fails contact PTI Service.
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Service Calls to PTI

Before contacting PTI for service, please reviea/lttoubleshooting section. To aid
our Service Department in discussing your questiassvell as to aid in the timely
solution of any problems, please assemble as nmaipbssible of the following
information before contacting PTI.

Your system serial number, or as many other composerial numbers as
possible

The name of the purchaser or principal investigatond the company or
institution where the instrument is located.

Your instrument type and hardware configuration
Computer details, especially if the computer waspuochased from PTI:

0 Operating System and Operating System Service Rastedled (e.g.,
Windows XP Professional, year, Service Pack 3)

CPU - Intel or AMD

Hard drive size and amount of free space on the thave
RAM memory size

Video RAM size

Video card manufacturer and model number (if noth@ncomputer
motherboard)

0 An Ethernet port other than on the computer mottemd— manufacturer and
model number

0 Any other peripherals attached to the computer

The software name and version (in the program winatick on Help | About to
find the software name and version information).

The date on which your instrument was installed

As much detail as possible on the particular cbéievents or circumstances that
led to the problem. This information should inclue complete instrument
status and data gathering protocol.

If possible, be prepared to send sample data amgdvaege and acquisition setup
files as e-mail attachments to PTI service persioonne

O O O o ©

Contact PTI Service at

Toll Free: 877-784-4349 US/Canada
Phone: 609-894-4420 Ext 115

Fax: 609-894-1579

E-mail: PTIService@pti-nj.com
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