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Introduction > Main Features

WinFluor is a combined image and analogue sigrgiaition and analysis program, which supportssiheittaneous
collection of cell fluorescence images (at multipleitation wavelengths) and patch clamp curredtvatiage or other
signals. Recorded images and electrophysiologgedls can be displayed, analysed and plottedhiegein the same
screen.

The main features of the software include:

* High speed image acquisition (500 frames/sec, dimpon camera).
* Multi-spectral (excitation) imaging (2-9 wavelergjgber file).
e 1 - 8analogue input channels.

» Continuous image/analogue recording to disk.

» Stimulus pulse generation.

* Time course analysis for up to 50 regions of irgere

» Detection and analysis of event waveforms

» Display of of excitation spectra

* Pixel intensity histograms.

* Line profile plots.

* Averaging of images.

* Creation of ratio and ion concentration images

* AVI movie creation.

* Import/Export of images to PIC, TIF and STK fileruats.



Introduction > Supported Hardware

Cameras

« Andor Ixon and Luca and others supported by AndaK Sbrary.

Princeton I-Pentamax, Photometrics Coolsnap anddiesand others supported by PVCAM library.
Q-Imaging Rolera XR, Retiga and other supporte@bwaging library.

PCO Pixelfly

Hamamatsu Orca ER, Orca 285, C4880-81, Image-EMthaals supported by Hamamatsu DCAM library
Analog video cameras (using Data Translation oiddakInstruments frame grabbers)

Cameras supported by National Instruments IMAQataty.

Thorlabs DCx Series cameras

Light Sources

« Cairn Optoscan monochromator

« Til & PTI monochromators

« Sutter LS-10 fiter wheel

« Sutter DG-4 fiter changer

« Cairn OptoLED and other LED light sources

Analog/Digital Interface Cards

« National InstrumentsE or M Seriesinterface card can be usedfor analogueinput/outputand timing, The
PCI-6229 card or USB-6229-BNC (32 analog inputs 4adalog outputs) is recommended.

Patch Clamps

« Axon Axopatch 1D and 200 and Multiclamp 700A an@B0
« Biologic VP500 and RK400,

« Cairn Optopatch,

- WPC 100,

- Heka EPC-8,

« NPI Turbo-Tec 03, Turbo-Tec10, SECO5LX,

+ Dagan PCOne, 3900A,

«  Warner PC501A/B, OC725C.



Introduction > License Conditions

The Strathclyde Electrophysiology Software packagesuite of programs for the acquisition and s bf
electrophysiological signals, developed by the @u#t the Strathclyde Institute for Pharmacy & Baafical Sciences,
University of Strathclyde. At the discretion of thathor, the software is supplied free of chargecdemic users and
others working for non-commercial, non-profit makiorganisations. Commercial organisations mayhage a license to
use the software from the University of Strathclydentact the author for details). The author nstaiopyright and all
rights are reserved. The user may use the softisaedy for their own research, but should not sepass the software
on to others without the permission of the autBmcept where otherwise specified, no warranty igd, by either the
author or the University of Strathclyde, concerriimg fitness of the software for any purpose. Tafensre is supplied
"as found" and the user is advised to verify thatgoftware functions appropriately for the purgas®t they choose to
use it. An acknowledgement of the use of the saftwia publications to which it has contributed,ulddbe gratefully
appreciated by the author.

John Dempster

Strathclyde Institute for Pharmacy & Biomedicaleé®cies
University of Strathclyde

161 Cathedral St.,

Glasgow

G4 ONR

Scotland

Tel (0)141 548 2320
Fax. (0)141 552 2562
E-mail jdempster@strath.ac.uk



Getting Started > Installing WinFluor

To install WinFluor:

1.
2.

Install the National Instruments NI-DAQ softwareglied with your NI interface card(s).

Install (PCI) or attach(USB) the NI interfacecard(s)to your computer.If you have more thanone PCI carc
installed connectthe cardstogetherusing an RTSI bus cable. Checkthat the card(s)are detectedwvhen the
computer is re-started.

Install the driver softwareand supportlibrary suppliedwith your camera.(Note. For Andor camerasthe Andot
Software Development Kit library must be instaled.

If the camera uses a specialised interface baetdlliit in the computer.
Check that the camera is configured and functioo@rgectly using the test software supplied with tamera.
Install the WinFluor program using the setup pragdownloaded from

http://spider.science.strath.ac.uk/sipbs/page. play?ssoftware imaging




Getting Started > Hardware Configuration

To configure WinFluor to work with your system'swera, light source and timing hardware openGasera/System
Setupdialog box by selecting

Setup
Camera/System Setup

Il Camera;/System Setup - |I:I|5|

Camers | Light Source | Stimulus Outputs | Analog Inputs & Timing | I Stage |

— Camera — Exposure Trigger Output
[andor ixoniLuca =] | | |pevice 1: DiGo |
Mode {~ Active High {+ Active Low
IEIectrun Multiplying j Ut DEIWI 1 ms

Clear CCD before exposure |
Post-exposure CCD Readout |

Extra Readout Time I 0 ms

— Calibration

Lens magnification |1 X
Pixel size I-"; um

Calibration bar (size) |10 um

Readout Speed (45 pmHz j

Calibration bar (width) | 1 pixel=

Tempr. Set Point I 50 DEGC

— Imterface Cards

{+ HI-DAG-MX Device 1: USB-6341, & ADC channels, 2 DAC channels
= MI-DAQ (Traditional)

Reszet Devices |

[T Auto reset devices

Cancel |




Getting Started > Cameras > Cameras

The type of camera in use and camera settingsoafgured on th&Camerapage.

® Camera/System Set O] x|
Camera | Light Source | Stimulus Outputs | Analog Inputs & Timing | XY / Z Stage |
— Camera — Exposure Trigger Qutput
Ihlational Instruments (IMAQ) j IDevice 1: PO.O j
Readout Speed I = j {* Active High " Active Low
Bulb exposure mode o

Clear CCD before exposure o
Post-exposure CCD Readout [

Trigger Delay | g m=

Extra Readout Time I 0ms

— Calibration

Lens magnification I 1X
Pixel size I 1
Calibration bar (size) I 10

Calibration bar (width) | q pixels

— Split Image Labels

Upper IA— Lower IE—

. —C Dark Level Range———
Tempr. Set Pﬂlntl _E0 DEGC amera Fark “evel Ran

Lower Iq— Upper |-1—

Dizable Exposure Time Checking [

— Interface Cards
% MI-DAG-MX Device 1: USB-6341, 8 ADC channels, 2 DAC channels
 HI-DAG (Traditional)

Rezet Devices

[T Auto reset devices

0K Cancel

Camera

Camera: Selectsthe requiredcamerasupportiibrary for the cameraattachedo the system.Note. Before selecting a
camera, ensure that the camera software drivers and support library are installed and the camera is connected
and switched on.

Readout SpeedsSelect the camera CCD readout rate of multiplesrate supported (usually the highest)
COM Port: If the camera is controlled via a serial commuicatline, selects the computer COM port.

Tempr. Set Point: The Tempr. SetPoint settingdetermineghe targettemperaturdor cameraequippedwith Peltiel
cooled CCDs.

Disable Exposure Time Checking: (Q Imagingcamerasonly) Tick this option to disablethe checkingof the camer:
exposure interval against the CCD readout timeyady exposure intervals shorter than the repasedout time.

Exposure Trigger Output

Exposure Trigger Output: Selectsthe analogor digital outputline to be usedto trigger camera exposureslote rmal
camera triggering. The output line is connectetthéoexternal trigger input of the camera.

Active High / Low: Setsthe polarity of the trigger pulserequiredby the camere(Active High — for a 0V-to-5V pulse



or Active-Low — for a 5V-to-0V pulse.).

Trigger Delay: Determinesthe delay (ms) betweenthe changeof excitationwavelength(in multi-wavelengthmaging
and the triggering of camera exposure.

Bulb Exposure Mode: Whenthis modeis selectedcameraexposuretime is determinedoy the durationof the triggel
pulse and canbe variedfrom frame to frame. This option mustbe enabledo supportthe variable (% exposuretime in
WinFluor's programmable excitation/emission wawgtiercontrol.

Clear CCD before exposure: Setsthe camerato clear the CCD at the beginningof a exposure.(Note. Not all
cameras support this option. Enabling this optiary ieduce maximum frame rate of the camera.)

Post-exposure CCD readout: ForcesCCD readoutbefore the next exposurecan take place. (Note. This optior
reducescameraperformance.This option is automatically selectedfor cameraswhich only support post exposur
readout).

Extra Readout Time: In externally triggered exposuremode, cameraexposuretime is normally setto 90% of the
inter-frameinterval. The Extra Readout Time value (default0) allocatesextratime for CCD readoutby reducingthe
exposure time of the camera.

Calibration

Lens magnification: Sets the magnification factor of the microscopecbje lens.
Calibration bar: Sets the desired size (in microns) of the dispigipration bar.
Calibration bar (width): Sets the thickness of the displayed calibratimm(in pixels).

Split Image Labels

Definesthe labels of the framescontainingthe upperand lower halvesof the cameramagewhenSplit Image mode
has been selected in the Record Images & Signadowi

Upper: Defines the frame label associated with upperaeofithe camera image.

Lower: Defines the frame label associated with lower geaif the camera image.

CameraDark Level

Setsthe upperandlower limits of the cameradark level rangeusedby the time lapsemode camera acquisitideilure
detector.Whenan acquiredtime lapseframe containsan image containingonly pixels in the dark level acquisitionis
restarted. A dark level range of -1 to -1 disatikesfunction.



Getting Started > Cameras > QIlmaging Camera Trigger Inputs

QImaging cameras can be externally triggered Vidladigital or a 5V analog output signal appliedthe 6 pin mini
DIN external trigger port connector on the reathefcamera. The specific pins to which the signapplied depends
upon whether the camera uses an optocoupled tinggerimost QImaging cameras) or not (QI-Click JdRa
MGIFast).

Optocoupled trigger inputs: The trigger signal must be connected to pin 1 &igmd 2 (ground).
Non-Optocoupled trigger inputs: The trigger signal must be connected to pin 2 &igmd 6 (ground).

Consult Appendix A of your camera's user manudktiermine which type of trigger input your camesass Cameras
with optocoupled trigger inputs wil have a conimt{+5VDC power for optocoupler) specified for finin Table 2.

Cameras with non-optocoupled triggers do not makeofipin 1 and a connection will not be listedamble 2.

A suitable plug (Singatron Enterprises part no.G8R&P) for connecting to the camera trigger inpuakset can be
obtained from Digkey (www.digikey.com). The pintai the 6 pin mini DIN plug is shown below (view&dm rear

of plug).

B



Getting Started > Analogue/Digital Interface Unit

A National Instruments E or M Series multifunctioterface unit acts as master clock, providingngrand control
pulses to coordinate image capture, light sourceelgagth changes analogue signal capture and wavefeneration.
Multiple interface boards, synchronised using tlaidthal Instruments RTSI bus, can be used to iser¢lae number of
timing and stimulus waveform generation channels.

Selectthe Nationallnstrumentssoftwarelibrary to be usedto communicate with the interface board. If an MXdBerie:
interfacecardis beingused(.e.g. PCI 6221,PCIl 6229,USB 6229BNC), or a combinationof M andE Seriesboards
selectthe NIDAQ-MX' option. A list of installedinterface cards available to WinFluor with numbgawailableanalogu
inputs and outputschannelss displayed.Selectthe NIDAQ (Traditional) optionwhenusing E seriesboardswhenthe
older 'traditional' NIDAQ software library is indéad instead of the NIDAQ-mx library.

Imterface Cards
{+ NI-DAQ-MX Device 1: USB-6341, § ADC channels, 2 DAC channels
i~ NI-DAQ (Traditional)

Reszet Devices |

[T Auto reset devices




Getting Started > Analog Inputs & Amplifier Settings
To set up WinFluor to use an attached patch clangther analogue inputs, select

Setup->Camera/System Setup

to display the Camera/System Setup dialog box ¢thense the Analog Inputs & Amplifiers page.

[l Camera/System Setup =10 x|

camera | Light Source | Stimulus Outputs  Analog Inputs & Amplifiers |}m'z Stage | Cell Capacity |
— Analog Inputs — Channel calibration table
Input channels [pevice 1: AI0-3  ~| || [Ch. Name ViUnits  Units

Input mode pifferential =] 0 0.01 nA

1 Vm 0.01 my
Voltage Hanw| T =l

No. Channels In Use I 7
— Timing
Sampling interval I 0.2 ms

Board link RTSIO j
— Amplifier #1
Manual gain entry j

Vout 0 Divide Factor I 50 X

— Amplifier #2

Hone j

Vout 1 Divide Factor I 1X

— Interface Cards

+ NI-DAG-MX Device 1: USB-6002, 4 ADC channels, 2 DAC channels
£~ HI-DAQ (Traditional)

Rezet Devices |

[T Auto reset devices

oK Cancel

Input Channels
Select the range of analogue input channels tsed for analogue input from theput Channels list.

Analog Input mode

The A/D input mode for the interfacedeviceis selectedfrom the Input mode list. Analogueinput channelscan be
configuredto operatein eitherdifferentialor single-endednput mode.In differential mode,the input signalsare derivec
from the differencesbetweenpairs of inputs (AI0 — AI8, Al1 — Al9, etc.) In single-endednode,the signals arderivec
from AIO .. Al7 alone, measured relative the AISENISput.

The A/D Input mode settingmustmatchthe type of Nationallnstrumentsnput/outputbox usedto connect signals tie
interface board. The default settingis Differential and this is the only settingthat can be usedwith the BNC-211(
input/output panel or USB-6229-BNC device. Note. If a BNC 2090 19" rack mountable /O panelis in use anc
Differential modeis selectedensurethat all SE/DI switchesare setto DI. (If Single-Endednodeis selectedwith a
BNC-2090 panel, ensure that t8&/DI switches are set {3l and theNRSE/RSE switch toRSE.)

No. channels



Setthe numberof analogueinput channelsto be acquiredin the No. channels In Use box (typically 2 channelscel
membranecurrent and voltage). The numberof channelscan be increased(max. 8 channels)if additionalanalogu
signals are connected.

Sampling Interval

Set the analoguesamplinginterval in the Sampling interval box (default= 0.1 ms). (Note that settingthe sampiling
interval here changesthe master clock timing resolution which defines the precision of image capture timing anc
waveform generation.)

Voltage Range

Selectthe input voltage rangeof the analogue-digitatonverterfrom the Voltage Range list (default = 10V). In ordeto
get an accuratemeasureof the amplitude of an analoguesignalit is importantto ensurethat it spansa significan
proportion (30-50%) of the A/D converter'sinput voltage range. By changingthe voltage range you can adaptthe
sensttivity of the A/D converter to best match #meplitude of the signals from your experiment.

Amplifier

WinFluor supportsup to two patchclampampilifiers. Selectthe type of the first attachedbatchclampamepilifier from the
Amplifier #1 [ist.

If the amplifier provides gain and/or mode telegraphsignals, check that the gain and mode telegraphoutputs are
connectedo the analogueinput channelsspecifiedin the Gain Tel. andMode Tel. boxes.Typically the gaintelegrap
output is connectedo analogueinput 7 and the mode telegraphto input 6. (Note. Not all amplifiers require telegrap
channels, either because they do not support églagror transfer the telegraph data via USB oalsawhnections).

The commandvoltage signals for Amplifiers #1 is provided by analoguestimulus channelVout 0. Checkthat the
analogueoutputchannelssociatedvith Vout O is connected to the command voltage input of #telpclamp. Th&/out
0 Divide Factor (the scalingfactor betweenthe appliedcommandvoltage andresultingcell membranepotentialset by
the patch clamp) is set automatically when the ienglype is selected.

If a second patch clamp is available, enter itingstin theAmplifier #2 group.

Manual patch clamp settings

If the patchclamp amplifier is not one supportedby WinFluor or if it doesnot have a gain telegraphfacility, thenthe
calibrationfactorsfor the currentand voltage analoguechannelsmust be enteredmanually. To do this, selectManual
Gain Entry in the Amplifier list and enterthe appropriatecalibrationinformationinto the channelalibrationtable. The
Channel calibration table containsthe name,units and calibration factor for eachanalogueinput channelusedby
WinFluor. There are 3 entries in the table for easalogue channel.

Channel calibration table
Ch. Mame  Willnits LInits

o [Nl o000 pa

1 vm 0.0 Y

Namescontains a 1-4 letter name used to identify thecoof the channel (e.g. Vm, Im).
Units defines the measurement units of the signal (8\g.pA etc.).

V/Units definesthe scalingfactorsrelatingthe voltage level at the inputs of the A/D converter (in V) to the acts@na
levels in each channel (in the channel units).

For instancejf the membranevoltage outputof your patch clamp supplies a signal which is 0¥ measurethembran
potentialof the cell, andthe units have beendefinedas mV, thenthe appropriateV/Units settingis 0.01(since thepatct
clamp voltage output is 0.01 Volts per mV)

In the caseof patchclampcurrent channels, the V/Units value is determingthb current gain setting which is usually
switchablevalue,e.g. if the currentoutputwas setat 0.5 mV/pA, andthe channelunits were pA, the V/Units setting:
would be_0.0005

The patch clamp commandvoltage divide factor (the scalingfactor betweenthe appliedcommandvoltage and resulting
cell membranepotential) Enterthe division factor in th&/out 0 Divide Factorbox. (Typical divide factors are $8xon
Instruments amplifiers) or 10 (Heka EPC-7/8).)



Master Clock Timing

To set the timing resolution of the masterclock usedfor cameras,light source and analogue input and outpu
synchronisation, enter a time interval into Timing resolution box. (The default value is 0.1 ms).

If two or more interfacecardsare installedin the systemandconnectedogetherinternally using Nationallnstrument
RTSI buscablesselectRSTI 0 as theClock synch. link option. If cards are linked externally using tHel®line, selec
the PFI 5 option. (Note. The PFI 5 option currently only works NIDAQ (Traalital) library option. Synchronisatiarsing
the RTSI bus is to be preferred.)



Getting Started > Patch Clamp Signal Connections

To configure WinFluor to acquire cell current amitage signals from a patch clamp, signal connestioust be made
between the patch clamp amplifier outputs (curneotiage, gain telegraph and mode telegraph) gndsrncommand
voltage) and appropriate analogue inputs and autputhe PCI-6229 analogue interface board.

The following signals connections are required:

Patch Clamp Ampilifier Analogue Interface Inputs/Quip
1) Current Out AlO
2) Membrane Potential Out All
3) Gain Telegraph Out Al7
4) Mode Telegraph Out Al6
5) Command Voltage In Vout 0

Currentandvoltage outputs(1,2) mustbe connected to interface inputs AlO and All, refipely. Telegrapltonnection
(3, 4) are not be requiredwith patchclampswhich do not provide gain and/or mode telegraphspr communicategair
information via USB or other communications lines.

The commandvoltage input is connectedo voltage stimulus channelVout 0O (which is usually configuredas interface
digitalanalogueoutput AOOQ). Table 1 lists the requiredconnectionsand signal output namesfor the patchandvoltage
clamps currently supported by WinFluor.

Table 1 Patch clamp signal connections

Patch Signals Telegraphs Command
Clamp \Voltage O/P
AlO All Al6 Al7 Voltage #1

Axopatch Scaled Output| 10Vm - Gain Ext.

1D Telegraph Command

Axopatch Scaled Output| 10Vm (VC mode)| Mode Gain Ext.

200 Im (CC mode) Telegraph Telegraph Command

See Note.1

Multiclamp Scaled Raw - - See Note 2 Ext.

700A Output Output Command

Multiclamp Primary Secondary - - See Note 2 Ext.

700B Output Output Command

RK400 lout 10 xVm - - Voltage
Command
Input

VP500 - - - - -




Cairn Gain Out Command Pin 11 (37 way | Gain Command /10
Optopatch X10 Out D socket) to | Telegraph Out| In
Dig.In0
Warner Im Vm x10 - Gain CMD In
PC501A Telegraph
Warner Im Vm x10 - Gain Command
PC505B Telegraph In
Warner I Monitor Vm x10 - Gain Command
OC725 Telegraph In +10
NPI SECO5LX | Current Potential - Curr. VC Command
Output Output Sensitivity Input /10
Monitor
AM Systems | Output X10 Vm - Gain External
2400 Telegraph .50

Note 1. Whenthe Axopatch200is switchedfrom voltage-to current-clampmode,the Scaled Output signal to ADG4
changedautomaticallyfrom membranecurrentto voltage.To retaina currentsignal, ADC1 mustbe switchedmanualh
from the 10 Vm output of the Axopatch 200 to the Gutput.

Note 2. WinFluor obtains channelgain information from the Axon Multiclamp commandersoftware. Multiclamg
Commandemust be started up and running before WinFluor is started.




Getting Started > Light Sources > Light Sources

The type of light source in use and its settingsamnfigured on theight Source page.

[N Camera/System Setup -0l x|
Camera Light Source | Stimulus Dutputsl Analog Inputs &Tlming' zZ Stagel
—Light Source — Shutter Control
Shutt losed
ICairn Optoscan (1200) j I:u:\:e{:e:gth 340 nm
Wawvelength Control Qutputs (Range) — Opening time I 0ms
Start End
. ) . i Frame blanking I 0ms
IDevlce 1: DACD j IDevlce 1: DACA j ]
Shutter Control Qutput
IHone j
{* Active High
" Active Low
— Emission Filter
— Filter Control Qutputs
Start IHDHE j
End Ihlone j
Change Time I 100 m=
Light Source

Light Source: Specffies the type of computer-controllable lightirce attached to the system.

Wavelength Control Outputs (Range): Selectsthe groupof analogor digital outputlines usedto controllight source
wavelength. Select the first output line in theugrérom theStart list and the last output line from tkand list.

Shutter Control

Shutter closedwavele ngth: Setsthe monochromatowavelengthused when the excitatiddff setting is selected the
WinFluor recordingwindows.Thisis typically chosento be a wavelengthblockedby the dichroic or barrierfiters in the
microscope epi-cube.

Opening time: Definesthe time (ms) allowedfor the shutterto openbeforeeachexposure(or sequencef exposure
when multi-wavelength imaging) in the time lapseargling mode.

Frame blanking period: Definesthe periodof time (default 0 ms) for which ilumination is turned aft the end ogacl
camera acquisition frame.

Shutter Control Output: If the light sourcerequiresa shuttercontrolline, selectthe analogor digital outputline to be
usedto open/closethe light sourceshutterfrom the Shutter Control list and set the polarity of the trigger puksguire
by the shutterActive High for a 0V-to-5V pulse oActive-Low for a 5V-to-0V pulse.).

Emission Filter

Control ines and settingsfor controling a fiter wheelplacedin the emissionlight pathway,allowing the selectionof
specific emission wavebands to be selected alohigasiexcitation light wavelength.

Filter Control Outputs: Selectsthe groupof digital outputlines usedto controlthe emissiorfiter. Selectthe first outpu



line in the group from the Start list and the last output line from the End list. Outputlines are connectedo TTL fiter
selection inputs

Change Time: Specifiesthe time (ms) takenfor the fiter wheelto switch emissionfiters. Fiter changegake placeat
the end of each exposure interval and the came@sare is shortened by <change time> to avoid sngeafrimage.



Getting Started > Light Sources > Cairn Optoscan Monochromator
The connections and settings for Cairn Optoscaroofeomator attached to a PCI-6229 interface board.

Note Cairn Reseach can supply a custom input/outputl panégured to connect the Optoscan to a National
Instruments PCI-6229 card.

Signal connections
PCI-6229 APCI 6229 |B PCI 6229
Name 68p 68pin connector
connector (right)
(left)
AOO Sig 22, Voltage stimulus #1 (sig)
Gnd 55
AO1 Sig 21, Optoscan Input Slit (V+)
Gnd 54 Optoscan Input Slit (V-)
AO2 Sig 22, Optoscan Grating (V+)
Gnd 55 Optoscan Grating (V-)
AO3 Sig 21, Optoscan Output Slit (V+)
Gnd 54 Optoscan Output Slit (V-)
P0.0 Sig 52, Camera Ext Trigger (sig)
Gnd 53 Camera Ext Trigger (gnd)
WinFluor Camera/System Setup settings
Camera exposure trigger Device 1: DIGO
Shutter None
Wavelength Control Start Device 1: DAC1
End Device 1: DAC3
Voltage Stimulus #1 Device 1: DACO
Voltage Stimulus #2 None
Digital Stimulus Start Device 1: DIG1
End Device 1: DIG7

Analogue Input

Device 1: ADCO-7




Getting Started > Light Sources > Sutter DG-4 Filter Changer

The connections and settings for Sutter DG-4 fiteainger attached to a PCI-6229 interface board.

Camera/System Setup

Camera exposure trigger Device 1: DIGO

Wavelength Control Start Device 1: DIG1

End Device 1: DIG4

Voltage Stimulus #1 Device 1: DACO
Voltage Stimulus #2 Device 1: DAC1
Digital Stimulus Start Device 1: DIG5

End Device 1: DIG7

Signal Connections

PCl 6229
68 way connector
(left)
Name Pin
P0.0 52 |- Camera Ext Trigger
53gnd | ------
Sutter DG-4 25 pin parallel socket
Pin Name
PO.1 17 | - 2 Bit 0 Command (FILTER)
P0.2 49 | - 3 Bit 1 Command (FILTER)
P0O.3 47 | - 4 Bit 2 Command (FILTER)
P0.4 19 | - 5 Bit 3 Command (FILTER)
DGND |18 | --—--- 25 GROUND
DGND |18 | ----—-- 6 Bit 4 Command
DGND |18 | ------ 7 Bit 5 Command
DGND |18 | ------ 8 Bit 6 Command
DGND |18 | ------ 9 Bit 7 Command




Getting Started > Light Sources > Till or PTI Monochromator

Connections and settings for WinFluor system withGl-6229 interface board, camera and Till monatiator.

Signal connections

Analogue Input

Device 1: ADCO-7

PCI-6229 A PCI 6229 68p| B PCI 6229
Name connector (left) | 68pin connector
(right)
AOO0 Sig 22, Voltage stimulus #1 (sig)
Gnd 55
AO1 Sig 21, Voltage stimulus #2 (sig)
Gnd 54
AO2 Sig 22, Till grating control input (sig)
Gnd 55 Till grating control input (gnd)
P0.0 Sig 52, Camera Ext Trigger (sig)
Gnd 53 Camera Ext Trigger (gnd)
Camera/System Setup Settings
Camera exposure trigger Device 1: DIGO
Shutter None
Wavelength Control Start Device 1: DAC2
End Device 1: DAC2
Voltage Stimulus #1 Device 1: DACO
Voltage Stimulus #2 Device 1: DAC1
Digital Stimulus Start Device 1: DIG1
End Device 1: DIG7




Getting Started > Light Sources > Sutter Lambda 10-2 Filter Wheel

The connections and settings for a Sutter Lambé2 fii@r wheel attached to a PCI-6229 interfacardo

Camera/System Setup settings

Camera exposure trigger Device 1: DIGO
Shutter Device 1: DIG1 (Active High)
Wavelength Control Start Device 1: DIG2

End Device 1: DIG5

Voltage Stimulus #1 Device 1: DACO
Voltage Stimulus #2 Device 1: DAC1
Digital Stimulus Start Device 1: DIG6

End Device 1: DIG7

Signal Connections

PCl 6229
68 way connector
(left)
Name Pin
P0.0 52 |- Camera Ext Trigger
53gnd | ------
Sutter LS-2 25 pin parallel socket
Pin Name
PO.1 17 | - 14 SHUTTER
P0.2 49 | 2 FILTER O bit
P0.3 47 | e 3 FILTER 1 bit
P0.4 19 | - 4 FILTER 2 bit
P0.5 3 R p— 5 FILTER 3 bit
DGND |18 | - 25 Ground
DGND |18 | - 6 SPEED 0 bit
DGND |18 | - 7 SPEED 1 bit
DGND |18 | - 8 SPEED 2 bit
DGND |18 | ------ 9 Wheel Select (Wheel A)




Getting Started > Stimulus Outputs

WinFluor can generate analog or digital stimulus@farms simultaneously with image and analogueasigrcording. If
sufficient output channels are available, up tofBage stimulus waveform output channels and TTitadipulse output
channels can be supported.

Stimulus output channels are configured onStigulus Outputs setup page..

Camers | Light Source  Stimulus Cutputs | Analog Imputs & Timing I Z Stage I

— Voltage (D/A) Outputs Digital Outputs (Range)
Yout O II'-Iune j Start IHDI‘IE j
Yout 1 II'-Iune j E"dIHnne j
Yout 2 IHune j

— Photo Stimulus
Galvos | Attenuators | Shutter | Meter |

X Galvo Control IHDI‘IE j

¥ Galvo Control IHDI‘IE j

Voltage (D/A) Outputs

To selectan analogueoutputchannefor voltage stimuluswaveform#0, selecta DAC channelfrom the Vout O list, or
selectNone to disableit. (Note. Whena patchclampis in use,Vout 0 is typically used to provide the commavaltage
signal.)

To selectan analogueoutputchanneffor Voltage stimuluswaveforms#1 or #2, selecta DAC channeffrom theVout 1
or Vout 2 list, or selectNone to disable it.

Digital Outputs

To selecta rangeof digital pulse stimulus channels selectthe first digital outputline from the Digital Outputs(Range
Start list and the last digital output from thand list, or selectNone to disable digital outputs.

Photo Stimulus

The Photo Stimulus settingsconfigure WinFluor's laser stimulated point photolysis feat(rurrently only availablerher
used with Prairie Technology Ultima microscope).

Galvos
Select the analog outputs used to control lasetiqogom theX andY Galvo Control list boxes.
Atte nuators

Selectthe analogoutputsusedto controllaserattenuator{Pockel Celis) from the Attenuat&ontrol Channels 1-3list
boxes.

Shutter

Selectthe analogoutputsusedto control laser safety shutterfrom the ShutterControl Channel 1 . Enterthe shutte
openingtime into the Latency field and selectwhetherthe shutteris openedby an5V signal level Active High) or OV
(Active Low).

Meter

Select the signal level meter fravreter Input list box.



Getting Started > XY / Z Stages > Z Stage Controller Setup

When a voltage-controlled piezo stage or lens foontroller is avaiable, lens focus can be adjuftam thelmage
andlmage & Signalsrecording windows and Z stacks containing sectirs series of Z positions can be recorded.

Support for an voltage-controlled stage or piems fecus controllers can be configured usingZtBtage settings in
the XY / Z Stage page.

_Ioi %)

Camera | Light Source | Stimulus Outputs | Analog Inputs & Timing XY / £ Stage |

— £ Stage
[~ Enabled Z Stage Control Voltage Output INune j
— Calibration — Voltage Range Limits

Position Voltage

Position "Ilﬂ.um |.|:|.1ur Minimuml A0V
Positionzlm um |'1'I}‘I.I’ Maximumlmv

Min. Step Size IIZI.IZIE-um Max. Step Time Iﬂ.ms

Excitation off during step [
End exposure at step [

— X% Stage
— Limit
imits — XY Stage Type IThurIabs MLS203 il
Xxmin. | g mm
Motors
X max. | 410 mm X Motor Serial Number Imz&mm

Y min.
0 mm ¥ Motor Serial Number |9432ng

i

¥ max | 75 mm

Enable

Tick the Enable d option to enable Z position control in WinFludmsage and Image & Signals recording windows.

Z Stage Control Voltage Output

The Z Stage Control Voltage Output selectsthe analogoutputchanneko be used to control the lens/stamesitioner

This analog output is connected to the voltagerobinput of the positioner.

Voltage Range Limits

The Minimum and Maximum fields setthe lower andupperlimits of the lens positioneranaloginput voltage working
range.

Calibration

The Position 1 andPosition 2 pair of Position/ Voltage fields define the relationshipbetweenens positionercontro
voltage (V) andposition (microns). The lens positionercanbe calibrated by entering the control voltage andtjoosior a
pair of positions near the upper and lower limitthe positioner range.

Min. Step Size



The Min Step Sizefield defines the smallest change (in microns) jpo&ition supported by the lens controller.

Max. Step Time

the Max. Step Time field definesthe maximumtime takento move the Z stage between positiori8ote. In time lapse
recordingmode,changesn Z stagepositionare initiated after the end of each exposure (or sequence of exposunes
multi-wavelengthimaging). In continuous recording mode, the change in Z stage posttitiztedMax. Step time ms
before the end of each exposure (or sequence osargs).

Excitation off during step

When this option is ticked, the excitation light sourceis turnedoff whenthe commandvoltage to the Z positioneris
changedvhenrecordinga Z stack.In continuous recording mode, this occiex. Step Time ms before the end tifie
camera frame. It has no effect in time lapse mode.

End exposure at step

Whenthis optionis ticked, Z stack recording is enabled agmintinuous mode recording is selected, the canexposur
is shortenedby Max Step Time ms so that it terminatesbeforethe Z positionchangeslt hasno effectin time lapse
mode.



Getting Started > XY / Z Stages > XY Stage Controller Setup

When a motorised XY stage is available, the stagéign can be controlled from thé¥ Stage control panel
(Setup->XY Stage) and a list of stage positionsse through when recording in time lapse mode

in thelmage andimage & Signals recording window.

Support for an XY stage can be configured usingith&tage settings in the XY / Z Stage page.

B Camera/System Setup =10l x|
Camera | Light Source | Stimulus Outputs I Analog Inputs & Timing XY/ Z Stage |
— £ Stage
[~ Enabled Z Stage Control Voltage Output INune j
— Calibration — Voltage Range Limits

Position Voltage

Position "Ilﬂ.um |.|:|.1ur Minimuml A0V
Positionzlm um |'1'I}‘I.I’ Maximumlmv

Min. Step Size IIZI.IZIE-um Max. Step Time Iﬂ.ms

Excitation off during step [
End exposure at step [

— X% Stage
— Limit
imits — XY Stage Type IThurIabs MLS203 il
Xxmin. | g mm
Motors
X max. | 410 mm X Motor Serial Number Imz&mm

¥ min. | g mm

¥ Motor Serial Number Ingﬂzz

i

¥ max | 75 mm

XY Stage Type:Selects the type motorised stage in use. (cuyreniif the Thorlabs MLS203 stage is supported. c.
Feb. 2015).

X Motor Serial Number: The serialID number of the motor controling thage X position
Y Motor Serial Number: The serialID number of the motor controlling thage Y position.
Limits

X min: Stage X position lower limit (mm).

X max: Stage X position upper limit (mm)

Y min: Stage Y position lower limit (mm)

Y max: Stage Y posttion lower limit (mm)

Note.WinFluor requires the Thorlabs APT System Softwarke installed on the system before MLS203 stage ¢
be selected.
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Recording > Images + Signals >Recording Images & Signals
To acquire images from the camera and analog sigmal record these to file, select

Record
Images & Signals

to display theRecord Images & Signalswindow.

.~ Record Images & Signals 3 = Il:llil : _'I_ImE'E.I-'I.LI_I'-Sﬂ-'E

— Recording Expt. | ¥ Fluorescenc
Record | Sstop | ROI [RO) 1

—Images
Macie IC-:untinuu:uus j
Zoon [N | |
‘Recording Period | 5= 340 [10] ] ROl size (nxn) I-
—|mage Capture - -

¥ Exposure Interval | 50 ms

Min.= 33 m=

I~ Ratio

[340710)
[340(10)

Display Max F

~ Cortrast 340 (10

rﬁ_ | Grey scale j

Display Contrast | sicers |

Full Range | Best |
{1172 - 5389

[T Auto adjust
v All image panels
[ 6xs.d only

Excl. | -
Threshold

— Dizplay
340 (1 M=4578

— =hading Correction
[T Correction Enabled Add ROI I Delete ROIs Displaﬁ,_r calibration har v

- Acquire Backg. Image I

— Light £ Stimulator

'R Stimulstor Phata Stim, |
Excitation Light

|f"ﬂn + Off |

[¥ Turn on when recording
—Wiavelength

&+ Single in: 340010 vl

"~ Multi-wawvelength

|34m380 ﬂ

{~ Spectrum

Set Laser Intensity |

—Z Mz Posttion
& [48.5um = = =

Z Stack

¥ Enmable =tart &t I 0 Lm
Step Size I S um
Mo, Steps I1|:|
— Market=

Add Marker I |




A graphof the time courseof pixel intensityfrom a selectedegionof interest(ROI) within the live image (one fagacl
image pane in mult-wavelengthsequence)s displayedalong with the images.Analogue signals (if they are being
acquired) are also displayed in this area.

The Zoom option can be used to magnify or reduce the regfidhe image displayed within the image panel.

Images
’7 Foom I 1005 vI
D40 1

Zoom factors of 25% - 800% are currently supported.The magnifiedregion of the image displayedwithin the image
panel can be panned horizontally and verticalymwihe image.



Recording > Images + Signals > Image Capture

The Image Capturegroup of settingsdefine the size and location of the imageto be capturedand the time interva
between frames

— Image Capture
E Exposure Interval I S0 me
Min.= 0 m=
CCD Area (338 x 432)

FuII{:{ZDarea| Binning |2

Use rectangle | Gain

Set CCD area | |300 |

[v Split CCD image

Exposure Interval: Setsthe requiredtime interval (in ms) betweensuccessivemage frames.(The shortestvalid
inter-frameintervalis indicatedbelow the entry box. This will vary dependinguponcaptureregionsize and CCIbinning
factor.)

CCD Area: If the camera supports CCD sub-region readout, the CC® @etrols allow you to acquire the imdgem
a defined sub-region within the CCD.

To use the fullimaging area of the CCD, click thél CCD Area button.

To acquire the image from a CCD sub-areadefined on screen,use the mouseto dragin the edgesof the capturt
rectanglesuperimposean the live displayedimage until it encompassethe regionto be acquired,then click the Use
re ctangle button.

To definethe CCD sub-arean termsof its X andY pixel coordinateswithin the CCD, click the SetCCD Area buttor
and enter the required X and Y pixel range intoSbé CCD Area dialog box which pops up.

i

CCD readout area
# pivel ranae |y

" pixel range I 0-519

il Cancel |

Binning: If the camerasupportsCCD pixel binning, to bin togetherblocks of pixels to increaseimageintensity and/o
allow fasterframe capturerates,entera value greaterthanone into the Pixel Binning box, then press the <Entekey.
(A value of 2 bins together 2x2 blocks of pixatgreasing image intensity by 4).

Gain: Setsthe cameraCCD readout amplifier gain. (With EMCCD cameras thengmiexpressed as a percentagthef
maximum electron multiplying gain).

Split CCD Image: When selectedsplits the the upperand lower halvesof the CCD imageinto two separateanels
(This option can be used with optical image spétteuch as Cairn Optospilit)



Recording >Images + Signals > Display Contrast

The display colour mapping options determines hxel mtensities within images are displayed oreser.

— Cortrast 340 (10)

E I Green scale TI

Dizplay Cortrast |Sliders |

Full Range | Best |

[ 149 - 5454

[T Auto adjust
I+ Allimage panels
[ 6xs.d.only

The Grey Scale option mapsimage intensity as shadesof grey. Green, Blue and Red Scale mapsintensitiesinto
shadesf thesecolours.False Colourmaps intensities in a rainbow of colours, randingy minimum to maximum ithe
sequence - black, blue, green, yellow, red, white.

The rangeof pixel intensitiesmappednto the display colour rangeis displayedin the Display Contrast tab. Toachieve
optimalimage contrastclick the Bestbutton to adjust the intensity range to the rasfgeixel intensities within thémage
Click the Full Range buttonto setthe displayto the full range of intensities supported by thenera. The display céde
setto a speciffic intensity range,by enteringthe requiredrange into the intensity range display box and pressingthe
<Enter> key. Whenthe Auto adjust optionis ticked, the display contrastis automatically adjusted to the optinsalting
as frames as acquired.

The 6 x s.d. only optionis ticked the optimal contrastrangeis setto 3 standarddeviationson either side of the meai
image intensity, and to the minimum and maximumnstties within the image when unticked.

When the All image panels option is ticked the contrastis set for all image panelsof mult-wavelengthfiles
simultaneously. Unticked, the contrastcan be adjustedfor individual panels,by clicking on a panelto selectit, ther
clicking theBestor Full Range button.

Display contrastcanalsobe adjustedmanuallyby selectedhe Sliders tab andadjustingthe Brightness and Contrast
slider bars to achieve the desired image contrast.

Dizplay Cortrast  Sliders |
Contrast
+d BEE

Brightness

iy w  mp




Recording > Images + Signals > Shading Correction

The shading correction function can be used toatant uneven illumination intensity across thegeny subtracting
a smoothed background image.

— =hading Correction
[ Correction Enabled

Acquire Backg. Image |

n

Image block size I 10
Images averaged I 1

Hormalise to Mean -

e Cnvmibmdime 1 imal-d

To apply shading correction:

1.

Set the of number pixels & n) in a smoothing block in thenage block sizebox (default 10).

Set the the number of images to be averaged imthges Averagedox (default 1).

Select the grey level to which the corrected inegermalised from in thlormalise tolist. SeleciMean,
Min. or Max. to normalise to the mean, minimum or maximum ¢gesi within the uncorrected image, or
Zero to normalise about zero (defauiean).

Click theAcquire Backg. Imagebutton to acquire a background image.

Select theCorrection Enabled option to apply the shading correction to livege®s Shading correction using
the background image can be toggled on and offcagred.



Recording > Images + Signals > Stimulator

The application of voltage and/or digital stimymgses is handled by the controls on $tignulator page.
— Light 7 Stimulstor
&
Excitation Licht
Stimulstar | Phato Stitm.

|1 zec =tim j

Start | Stop |

[+ Start on Record
W Hold [Default)

VOut 0 ||:|mv

Set Stim. Folder |

Stimulus Protocols

To generatea stimuluswaveform,selecta stimulus protocol from th&timulator list and click theStart button. (Stimulus
protocols are also startedautomaticallywhenthe Record buttonis pressed.)Clicking the Stop button terminatesthe
stimulus and returnsthe outputvoltageto the holding level. Click the Set Stim. Folder to changethe folder holding the
stimulus protocol files.

Stimulus protocolscanconsistof a series of one or more pulses, incrementechpiitade or duration to create a fanuly
pulses.Complexstimuluswaveformscanbe produced, including series of rectangular stepapsa and digitisednalogu
signals. Individual protocolscan also be linked togetherto automaticallyapply a seriesof different protocolsduring ar

experimentProtocolsare createdusingthe Stimulus Protocol Editor and stored as protfiesl! (*.vpr files). (Seesectiol
?)

V Hold (Default)

The holding voltage appliedto eachvoltage stimuluschanneVOut 0-2) canbe setby enteringa new voltageinto the
appropriatebox for eachchanneland pressingthe Enter key. (Note. Stimulus voltageswaveformsgeneratediuring a
voltage protocol are addedto the holding voltage. To recordto file a seriesof images(with signalsif analoguechannel
are defined):




Recording > Images + Signals > Time Course Window

The Time Course Plots (Live) window displays theetcourse of the fluorescence intensity at a selaeigion of
interest in the image and analogue signals.

o
¥ Fluorescence
ROI IF“:” 1 vI

ROl size (nxn) | 10

[ Ratio

[4sai25 =] -
ESTETIE o 2 4 B 8 10 12s
Dizplay Max I 2

Excl. I 1
Threshold o BD"TE _________ 2.
1ETEE

[+ ADD Channels b L LD LD 2.
— Digplay D'E'DI:
488 (25)=1134 A
560 (30)=1220 - chaf LB
300 (100)=1218 ACGE

“

o 2 4 6 8 10 12
Viri= 546.3 my
Imi= 01221 pA

Ch2=08155mY | [ FixedZeiw Secs Mins [g][125:

Fluorescence

Select thé-luore scenceoption to display the time course of the fluoreseeintensity of a selected the region of
interest ROI.1 2 etc.) ROIls consist of x n pixel square regions with the centred on the +keraon the image. The
size of the ROI square is defined in ROI size (nxn)box.

Initially, ROI.1 is defined and placed at the centre of the disglayage. It can be relocated within the image byimy
the mouse pointer to the new location and douliéind) the mouse.

Up to 10 additional ROIs can be defined by clickingAdd ROI button which creates a new ROI at the current ROI.
position. All ROIs (except ROI.1) can be deletectligking theDelete ROI button.

Once defined, the fluorescence intensity withinf@l can be selected for display in the time coptseby selecting it
in Fluorescence ROliist. in the time course window. The differenceviieen 2 ROIs can be plotted by selecting an
ROI in the- ROI list.

Ratio

Select theRatio option to display the time course of the ratiingénsities from a selected pair of wavelength ienat
the selected ROIs. THeisplay Max box sets the upper limit of the ratio display mngheExcl. Threshold box
defines the minimum fluorescence signal level meglior computation of a ratio. (If either of theat fluorescence
signals fall below this value, the ratio is se@}o

A/D Channels



Select theA/D Channel option to display analogue signal channels (if/thee being acquired).

Display
The durationof the time course plot can be set by entering a valusg@onds) into the duration box at the bottom-aght
the graph. Clicking the left and right arrow buttdralves and doubles the display duration.

The vertical magnificationof eachtime courseplot canbe expandedo a selectedregion by moving the mouseto the
upper limit of the region, pressingthe left mousebutton, drawing a rectangleto indicate the region and releasingthe
mouse button. The vertical magnification can as@dbjusted using the - buttons at the right edge of each plot.



Recording >Images + Signals > Excitation Light Control

The application of fluorescence excitation lighhd@ndled by the group of controls on fecitation Light page.

— Light 7 =timulatar

[2  stimustor | Phetostm. |
Excitation Light

| On & Off |
[+ Turn on when recording

— Wavelenogth

" Single ||:|: 340 (10) "I

{* Multi-wavelength

|34|:uaan j

= Spectrum

Set Laser Intensity |

On/Off

The On andOff buttons turn the fluorescence excitation lightod off.

Turn on when recording

Selectthe Turn on whenrecording optionif you wish excitation light to be turned on at thegjibeing and off at thenc
of recording.

Wavelength

Selectthe Single option to apply a single wavelengthselectedirom one of the 10 availablewavelengthdisted below
(The list of available wavelengths is defined ia #xcitation wavelengths table in the Light Souse¢up dialog box.)

Selectthe Multi-wavelength option to acquire multiple (2-9) wavelengthimage series,using the sequenceof 2-€
wavelengthsfrom in the excitation wavelengthstable defined. (The wavelengthsequenceas definedin the excitatior
wavelengths table in the Light Source Setup dibing)

SelectSpectrum to acquire a spectralseriesof imageswith the excitationwavelengthbeing steppedover a definec
rangeof wavelengths(The spectrarangeis definedin the excitationwavelengthgable in the Light Source Setugialoc
box.)

SelectSet Laser Intensity to setthe intensity of a lasersourcelight source(this option currently only appliesto the
Optoscan + Lasers TIRF light source option.)



Recording >Images + Signals > Excitation Wavelength Sequences

The excitation/emission light editor allows up fiorescence excitation/emission wavelength coations to be
defined for selection by thexcitation Light control in theRecord Image andRecord Images & Signalswindows.
Excitation/emission wavelength sequences of updbtBese wavelengths can be defined and appliguestaly. (A
multi-wavelength fluorescent light source is regdi{monochromator, LED, fiter wheel) for excitatiwavelength
control and and fiter wheel in the emission lighth for emission light bandwidth control.)

To configure the light wavelengths and sequenclestse
Setup
Excitation Light Wavelengths

to display theExcitation Light Setupdialog box.

.- Excitation Light Setup -0l x|
— Mult-wavelength sequences —— — Excitation / emission wavelength table
ISequ&nn:M j Mo. Wavelength Bandwidth 9% exposure Em. Fitter Em. Range
IE-equenn::e1 0 430 nm 10 nm 50% 0 500-520
1 350 nm Snm 100% 1 800550
0: 430 (10} nm A 2 0 nm 0 nm 100% 0
1: 550 (3 nm M 3 m 0 nm 100% 0
4 0 nm 0nm 100% 0
5 0 nm 0nm 100% 0
6 0 nm 0 nm 100% 0
T 0 nm 0nm 100% 0
a8 0 nm 0nm 100% 0
9 0 nm 0 nm 100% 0
|1 j 10  0Onm 0 nm 100% 0
11 0 0 100% 0
Divide factor [ nm nm
12 0nm 0nm 100% 0
Clear Sequence || {12 0nm 0 nm 100% 0
14  0Onm 0nm 100% 0
r - 15 0 0 100% 0
nm nm
Range | 400.00 - 500.00 nm
16  0nm 0nm 100% 0
Step 5i23|1u nm 17 O0nm 0 nm 100% 0
Bandwidth IW 18 0Onm 0 nm 100% 0
19  0nm 0nm 100% 0
Em. Fitter I 0
OK | Canc:ell

Excitation/EmissionWavele ngths Table

The excitation/emission wavelengths table define®w0 excitation/emission light wavelength corabans.

Wave length/Bandwidth: For monochromatorsthe Wavelength column definesthe centre wavelength(nm) of the
excitationlight passbandind the Bandwidth columnthe width (nm) of the passband(Note. The Bandwidthsettingis
ignore by monochromatorswithout digitally controllable slit width.) For fixed wavelengthlight sources(fiter wheels
LEDS), fiters are selectedby row numberandthe centrewavelengthandbandwidthof the fiter/LED associatedvith
each row should be entered in the Wavelength andidth columns.

% Exposure: The % Exposure columnalows the cameraexposure time (expressed as a % of the caexp@sur
interval, selectedn a recordingwindow) to be varied for different wavelength combinaticadewing high and lovieve
fluorescencamagesto be capturedwithin a single sequencavithout overloadingthe cameraReducing% Exposure
from its default value of 100% reducesthe fraction of time during the exposurenterval whenthe camerais being
exposed(Note. Bulb exposure mode mustbe enabledin the Camera/System Setup page for % exposuimysédt
take effect. Only Photometrics PVCAM cameras ctigrenpport this option.)



Em Filter/Em Range: The Em Filter column,selectsthe index numberof the emissiorfiter (O - (No. Fiters-1))to
be usedby the fiter combination.(If an emissionfiter is not available,this entry is ignored). The passbandf the
emission fiter is entered in to thBegn Range column. This is added to the image panel labéleimecording windows.

— Excitation / emigsion wavelength table

Mo. Wavelength Bandwidth 9% exposure Em. Fitker Em. Range
] 420 nm 10 nm 0% 0 S00-520

1 350 nm Inm 100% 1 G00-550

2 0 nm 0 nm 100% 0

: R o 100% 0

Multi-wavelength Sequence:

The multi-wavelengthsequencdist definesa seriesof up to 9 wavelengths selected from the waveletadile whichcar
be appliedin a cyclic sequencet eitherof two rateswhenthe multi-wavelengthexcitationoptionis selectedwithin the
Record Images window. Up to 10 sequences can ledefnd each given a specific name.

L}
Add Wavelength | |.;. vI
Divicle factar I 1

Clear Sequence |

To define a wavelengthsequenceglick Clear Se quenceto clearthe wavelengthsequencdist. Selectthe row numbe
of a wavelength from the Excitation Wavelengtheaahkn click theéddd Wave le ngth button.

The value in the Divide factor box for eachwavelengthdetermineshe rate at which it is appliedwithin the sequenct
Whenall wavelengthshave a divide factor of 1 (or the samedivide factor) a simple cycle of the wavelengths withirthe
sequences producedWhena divide factor of N (N>1) is applied to one or more of the wavelengths, theaeelength
are appliedat 1/N the rate of the others. For instance, a sequence of 3 wavelength®)where 0 has a divide factdr
5 and the rest 1.

0: 480(10) nm /5

1: 340(10) nm /1

2:380(10) nm /1

produces the sequence
0121212121201212121212...

Note. Only two divide factor valuesare alowedwith a sequencegne of which must be 1, the other less than Th0se
wavelengths with a divide factor greater than ameadways placed at the beginning of the sequence.

Spectrum

The spectrumoptions define the spectralsequenceappliedwhenthe Spectrumexcitationoptionis selectedn the Live
Images window.

— spectrum
Rangs I 400.00 - 500.00 nm

Step Size I 10 nm
Bandwidth I 10 nm
Em. Fitter I 0

To define a spectralsequenceenterthe beginningand end (in nm) of the rangeof wavelengthgo be appliedinto the
Range box.

Enterthe amount(in nm) that the wavelengttis to be shiftedaftereachframeis acquirecin the Step Sizebox. Enterthe



width (in nm) of the passband to be used inBlaadwidth box.

Select the emission fiter to be used in B Filter box (ignored if no emission fiter is available).



Recording >Images + Signals > XY Stage Control

When a motorised XY stage is available, seftup->XY Stage Controlto open the XY Stage control panel.

. |10 stage Ce =10 x|

— Stage Position List

IStagE Position = 1 ¥ (mm) ¥ (mm})
1 1 10.000 20,000

2 |50.000 &80.000

X

" I
A

il : LI Add Position |
? Delete Position | Iﬂ

| [ Move To ||1 j

(= Coarse { Fine |'T|me Lapse Action

[T Incr. Stage Position

Stage movementThe XY stage position can be moved by using tieidst and up/down arrows or centred by
clicking theH button. TheCoarse andFine options select the size of the movement step.

Stage Position List:The current XY stage positions can be recordegkistage position list by clicking tield
Position button. Clicking thdViove To button moves the stage to the selected posttibwe iilst. The complete list or
individual positions selected in the drop-down meam be deleted from the list by clicking ibelete Position
button.

Time Lapse Action: Thelncr. Stage Positionoption allows the XY stage posttion to be corebkbluring during a
time lapse recording sequence inf@cord Images & Signalswindow. When théncr. Stage Positionoption is
selected, the XY stage position is incrementetidanext position defined in the stage posttioittveen time lapse
exposures, cycling through the list of positionsaie long as recording continues. The image dadadt stage position
is extracted and stored in a series of WinfuoR)data files, one for each position, denoted bystiffixes .XY1.idr,
XY2.dr ... etc.



Recording > Images + Signals >Z Axis Position

When a lens/stage positioner is avaiable Ztldeis Position group of settings defines the lens focal plang(&ition.

—Z Axiz Position
(2 [45.5 um B = =u

I Stack
[V Enable =tartat |oum

Step Size | sum

Mo, Steps |40

11

The plane of focus can be shifted up our down wk&g Axis Positionslider or moved to a specific position by
entering the position (in microns) in tAeAxis Positionbox and pressing the return key.

Z Stack
The Z Stack option can be used to record a set of mageseties of focal planes.
To record a Z stack, enter the position of th@limbage plane in th8tart At box, the number of planes to be

acquired in thé&o. Stepsbox and the distance between planes isthg Sizebox. Tick theEnable option to
enable the Z stack recording.



Recording >Images + Signals >Recording Image & Signals

To record a series of images (and analogue signals

1.
2.

6.
7.

Create a new data file to hold the recording bgctilg

File

New Data File

and entering a file name in théew Data File dialog box.

Enter the duration of the recording into fRe cording Periodbox.
Select the Recording mode:

Select theContinuous option if continuous recording at a rate defingdhe camerdxposure Interval setting

is required.
Recording [

Record. | | Stop |

Mo IC:::ntinuu:uus j

Recording Period I B0 =

Select thelTime Lapse option to record images intermittently at intesvdéfined by thdime Lapse Interval
box.

— Recording
Record | Stop |
hoce

Recording Petiod | g0 =

mr—
—

Time lapze interval | 5 =

Select thel. Lapse + Burstoption to both record images intermittently a¢ingls defined by théime Lapse
Interval box and to acquire high speed bursts of imageseatate defined by the camdraposure Interval.
Enter the duration of the high speed burst intd&hbest Duration box and the interval between bursts into
Burst Interval.

— Recording
Record | | Stop |

Mocle IT. Lapse + Burst j

Recording Period Im
Time lapse interval W
Burst Duration |1—
Burst Interval Im—

Enter any experiment identification informatioroitihe EXpt. box.

Click the Re cord button to begin recording.

During recording,the numberof framesacquiredis indicatedin the statusline at the bottom of the programwindow.
Recording is terminated when the required numbéraofies have been acquired or whenStep button is clicked.

Markers

To add marker information to the file during theoeding, enter the text into the Markers text bod alick theAdd
Marker button



Markers
|7ndd Marker | |Drugs addec




Recording > Image > Record Image

To open a window displaying live camera images&el
Record

Image

to display the window.

.. Record Image |

— Images
Zoom | Ep I
Save Image | 140
= 34010)

— lmage Capture

Exposure | 100 m=

interval
M Min= 33 ms

— CCD Area (512 % 5129

Full CCD area | Pixel

Use rectangle | Binning

Set CCD area | |1
ZaEin |1% ‘-I

— Cortrast
Grey scale j

Display Contrast | Slicers |

Full Flange] . H

{1128 - 5340

[ Auto adjust
[ 6xs.ad only

= Shading Correction
[T Correction Enabled

Acquire Backg. Image I

b3

— Excitation Ligkt
| on ( Off |
Wavelenogth |_*_|_I
|'1 340010 j ¥= 3312 um (207}, Y=3120 um (195), 1=2213

Set Laser Intensity | Display calibration har W

—Z Axiz Position

assun |Ld




Recording > Image > Image Capture

The Image Capture group of settings define theasiddocation of the image to be captured andrtigeitterval
between frames

— Image Capture

Exposure I A0 m=

Interval
M \in = 33 ms

CCD Area (512 % 512)

Full CCD area | Pisxel

Use rectangle | Binning

Set CCD area | |1
Gain |-1% ‘.-I

Exposure Interval

Enterthe requiredtime interval (in ms) between successive image frames int&c#osure Interval box. (Theshortes
valid inter-frameintervalis indicatedbelow the entry box. This will vary dependinguponcaptureregionsize andCCD
binning factor.)

CCD Area

If the camerasupportsCCD sub-regionreadoutthe CCD areacontrolsallow you to acquirethe imagefrom a definec
sub-region within the CCD.

To use the fullimaging area of the CCD, click Fndl CCD Area button.

To acquire the image from a CCD sub-areadefined on screen,use the mouseto dragin the edgesof the capturt
rectanglesuperimposean the live displayedimage until it encompassethe regionto be acquired,then click the Use
re ctangle button.

To define the CCD sub-arean termsof its X andY pixel coordinateswithin the CCD, click the SetCCD Area buttor
and enter the required X and Y pixel range intoSbé CCD Area dialog box which pops up.

i

CCD readout area
# pivel range |y

' pixel range I 0-519

il Cancel |

Binning
If the camerasupportsCCD pixel binning, to bin togetherblocks of pixels to increasemageintensity and/or allowaste

frame capturerates,entera value greaterthanone into the Pixel Binning box, then press the <Enter> key. (A vabfe
2 bins together 2x2 blocks of pixels, increasingde intensity by 4).

Gain

Setthe cameraCCD readoutamplifier gain by selectinga gain factor from the Gain list. (With EMCCD camerashe
gain is expressed as a percentage of the maxineatra multiplying gain).



Recording > Image > Display Contrast (Image)

The display colour mapping options determines hxel mtensities within images are displayed oreser.

— Cortrast

I Green scale - I

Digplay Contrast | Sliders I

Full Range | Best |
145 - 5930

[~ Auto adjust
[T 6 xs.d. only

The Grey Scale option mapsimage intensity as shadesof grey. Green, Blue and Red Scale mapsintensitiesinto
shadesf thesecolours.False Colourmaps intenstties in a rainbow of colours, ranfjingh minimum to maximum ithe
sequence - black, blue, green, yellow, red, white.

The Zoom option can be usedto magnify or reducethe region of the image displayedwithin the image panel. Zoon
factorsof 25% - 800% are currently supported.The magnifiedregionof the image displayedwithin the image panelar
be panned horizontally and vertically within theage.

The rangeof pixel intensitiesmappednto the display colour rangeis displayedin the Display Contrast tab. Toachieve
optimalimage contrastclick the Bestbutton to adjust the intensity range to the rasfgeixel intensities within thémage
Click the Full Range buttonto setthe displayto the full range of intensities supported by thenera. The display céde
setto a speciffic intensity range,by enteringthe requiredrange into the intensity range display box and pressingthe
<Enter> key. Whenthe Auto adjust optionis ticked, the display contrastis automatically adjusted to the optinsalting
as frames as acquired.

The 6 x s.d. only optionis ticked the optimal contrastrangeis setto 3 standarddeviationson either side of the meai
image intensity, and to the minimum and maximumnstties within the image when unticked.

When the All image panels option is ticked the contrastis set for all image panelsof mult-wavelengthfiles
simultaneously. Unticked, the contrastcan be adjustedfor individual panels,by clicking on a panelto selectit, ther
clicking theBestor Full Range button.

Display contrastcanalsobe adjustedmanuallyby selectedhe Sliders tab andadjustingthe Brightness and Contrast
slider bars to achieve the desired image contrast.

Dizplay Cortrast  Sliders |
Contrast
JET rl

Brightness

iy w  mp




Recording > Image > Shading Correction

The shading correction function can be used toatant uneven illumination intensity across thegeny subtracting
a smoothed background image.

— =hading Correction
[ Correction Enabled

Acquire Backg. Image |

n

Image block size I 10
Images averaged I 1

Hormalise to Mean -

e Cnvmibmdime 1 imal-d

To apply shading correction:

1.

Set the of number pixels & n) in a smoothing block in thenage block sizebox (default 10).

Set the the number of images to be averaged imthges Averagedox (default 1).

Select the grey level to which the corrected inegermalised from in thlormalise tolist. SeleciMean,
Min. or Max. to normalise to the mean, minimum or maximum ¢gesi within the uncorrected image, or
Zero to normalise about zero (defauiean).

Click theAcquire Backg. Imagebutton to acquire a background image.

Select theCorrection Enabled option to apply the shading correction to livege®s Shading correction using
the background image can be toggled on and offcagred.



Recording >Images + Signals > XY Stage Control

When a motorised XY stage is available, seftup->XY Stage Controlto open the XY Stage control panel.

. |10 stage Ce =10 x|

— Stage Position List

IStagE Position = 1 ¥ (mm) ¥ (mm})
1 1 10.000 20,000

2 |50.000 &80.000

X

" I
A

il : LI Add Position |
? Delete Position | Iﬂ

| [ Move To ||1 j

(= Coarse { Fine |'T|me Lapse Action

[T Incr. Stage Position

Stage movementThe XY stage position can be moved by using tieidst and up/down arrows or centred by
clicking theH button. TheCoarse andFine options select the size of the movement step.

Stage Position List:The current XY stage positions can be recordegkistage position list by clicking tield
Position button. Clicking thdViove To button moves the stage to the selected posttibwe iilst. The complete list or
individual positions selected in the drop-down meam be deleted from the list by clicking ibelete Position
button.

Time Lapse Action: Thelncr. Stage Positionoption allows the XY stage posttion to be corebkbluring during a
time lapse recording sequence inf@cord Images & Signalswindow. When théncr. Stage Positionoption is
selected, the XY stage position is incrementetidanext position defined in the stage posttioittveen time lapse
exposures, cycling through the list of positionsaie long as recording continues. The image dadadt stage position
is extracted and stored in a series of WinfuoR)data files, one for each position, denoted bystiffixes .XY1.idr,
XY2.dr ... etc.



Recording > Image > Z Stage/Focus Control

When a lens/stage positioner is avaiable Ztldeis Position group of settings defines the lens focal plang(&ition.

] ]
"E Axiz Position

assum Lo 1

The plane of focus can be shifted up our down wk&g Axis Positionslider or moved to a specific position by
entering the position (in microns) in tAeAxis Positionbox and pressing the return key.



Recording > Signals Monitor (Seal Test) > Signals Monitor (Seal Test)

The SignalsMonitor (SealTest)window providesa monitor of analoguesignals,allows the application of seal teglulse:
to assist the formation of a giga-seal and comppipeste resistance, cell conductance and cap&stgct

Record
Signals Monitor (Seal Test)

to openthe Signals Monitor (Seal Test) window. An oscilloscopemonitor showing the current signal on eachinput
channel is displayed.

.” signals Monitor (Seal Test) =10 x|

— Channels 3
Current |1 200

!

Yaltage [Cchivm =
Amplifier #1{+ #

— Test Pulse m
{+ Pulse #1(F3)

YMHOI 100 my
Amplitude | 10 my i
-20000

i

" Pulse #2 (F4)
WHOld| gy
Amplitude | 10 v -Fof

i

= Pulse #3 (F5) "
YWHold| gy

v [
Amplitude | 0 my m m$ / ~

Fulsewidth | 20 ms

EDAE

i

:

QI Cha”-IUOutD vI 20
— Amplifier a 5 10 15 20 25 ms
Amp#l Gain (Ch.O)
0.0005 VipA
n [v Auto zcale
—Yoltage —————  Current
Halding Halding Pipette | Cell |
Divide Factors |_gg_? iy |_121_g né
Vouto| 10X Pulse Pulse Resistance
Vout 1] 10 % [ 8.9 my [ 212 pA | 469.0 MOhm
—Timer——————— Ga estimate fram———
_Reset | [90:09 (F Peak = Exp. Amp.

Current and voltage channels
The Channels group shows the analogue input cleanastaining the patch clamp current and voltageass.



Channels

Current Im ,.I
Yioltage ICh.1 Wi 'I

Amplifier #1{+ #2

When two patch clamp amplifiers are configuredthe sealtest pulse and cell resistancecalculationcan be switchet
between ampilifiers by selectidgnplifier #1 or Amplifier #2 .

Display scaling

The vertical display magnificationis automaticallyadjustedto maintaina visible image of the testpulse within the display
area.Automatic scalingcanbe disabledby un-checkingthe Auto scale check box allowing the vertical magnificatitor
eachchannelo be expandedo a selectedegionby moving the mouseto the upperlimit of the region,pressinghe left
mousebutton, drawing a rectangleto indicate the regionandreleasingthe mousebutton. The verticalmagnificationcar
also be adjusted using the - buttons at the right edge of each plot.



Recording > Signals Monitor (Seal Test) > Current & Voltage Readout

A readout of the cell membrane holding current asithge, and test pulse amplitude, appears atdtien of the
monitor window.

—Woltage ———— 1 Current

Halding Halding Pipette | Call |
[-99.7 my [-121.9 pA

Fulse Pulse Resistance
BEET [212 ph | 469.0 MOhm

" Peak{s Exp. Amp.

"Ga estimate from———

During initial formation of a giga-seal, tii&pe tte option displays pipette resistance, computed from

\Y

— Upulse
Rpipette_ |

pulse

where Vbuseand puseare the steady-state voltage and current pulsétaaeg.
The Cell option displays the cell membrane conductanegec&pacity, G, and access conductance, G

Fipette Cel I

Ga 6723 nS
Gm|[3.31 ng
Cm [ 15.28 pF

"Ga estimate from———

" Peak{+ ExXp. Amp.

computed from

G, =10
RV

pulse

G = pulse
" l ulse
[Vpulse_ é J

a

Cm = T(Ga +Gm)

wherelo is the initial currentat the peakof the capacitytransientand is the exponentiatime constantof decayof the
capacitanceurrent(SeeGilis, 1995,for details).Note. If G, Gn and G, are to be estimated correctly, the patmp’s

pipette series resistance compensation and capacignt cancellation features must be turned off.

A good test, to check if WinFluor is set up with the correct input/output connections and channel scaling factors, is
to attach the model cell supplied with most voltage/patch clamps, and observe the holding potential and current,

test pulse amplitude and cell parameters correspond with the known values of the model.



Recording > Signals Monitor (Seal Test) >Holding Voltage and Test Pulses

You can control the holding voltage applied to ¢led and the amplitude and duration of a test geltpulse by selecting
one of three available test pulses (Pulse #1,32, #
— Test Pulse

&+ Pulse #1(F3) '

M Hold| -100 my
Amplitude | 10

i

= Pulse #2 (F4)
Y Hold| oy

1

Amplitude| 10

i~ Pulse #3 (F5)
WHold| oy

Amplitude| 0 |

i

Fulse width | 20 ms

:

QIF Chan. [yvogtn -

:

The size of eachpulse is setby enteringan appropriatevalue for holding voltage and pulse ampilitude into Yhélold or
Amplitude box for each pulse.

The width of all pulses is defined by thelse width box

You canswitch betweenpulsesby pressingthe function key associateavith eachpulse (Pulse#1 = F3, Pulse#1 = F4
Pulse #1 = F5).

The voltage stimulus output to which the pulseis is indicatedin the O/P Chan list. This is normally setautomaticallyto
output channel connected to the patch clamp commweitadye input.



Recording > Signals Monitor (Seal Test) >Patch Clamp Amplifier Settings

The patch clamp current gain (in voltage-clampmode) and voltage gain (current-clampmode) is indicatedin the
Amplifier group box.

— Amplifier
Amp#F#l Gain (Ch.0)
| 0.0005 WipA,

Divide Factors
Vouto| 10X
Vout 1|10 X

When using a patchclampwith gain telegraphsupportthe Gainvalue is automaticallyupdatedvhenthe gain settingis
changed on the patch clamp front panel.

The voltage outputchannelVout 0 or Vout 1) connectedo the patchclampcommandvoltageinput is displayed irthe
V CommandO/P to list. The patchclampcommandvoltagedivision factor usedto scalethe stimulusvoltage outputto
obtain the correct voltage at the cellis indicaiteithe Divide Factor box.

The Gain, O/P to and Divide Factor settingsare setautomatically,when a specific ampilifier supportedoy WinFluor
(e.g.Amplifier = Axopatch1D, Axopatch200 etc.) hasbeenselectedas the Amplifier in in Setup Pat&iamp/Analogu
Inputs dialog box. Whenan unsupported amplifier is in used (Amplifier =écor Manual Gain Entry) appropriaetting:
must be entered by user.



Stimulus Protocols > Creating Stimulus Protocols

Stimulus protocols can consist of voltage wavefoomsip to 3 voltage output channels ( Vout 0-2) BMdT TL digital
waveforms on up to 8 TTL digital output channelot®N Number of available DAC and digital channelpahds on
laboratory interface type and available outpuslne

To create a new (or edit an existing) stimulusquotfile, select

Setup
Stimulus Protocol Editor

to open the stimulus protocol editor. A diagranthef output waveforms appears in ¥wWaveform display box.

. Stimulus Protocol : 1sec skim =10 x|

— Files _ Folder |F'1De| —
Mew File I JDelphi Projects iWinFluarisgraty
I | [ Waveform
. LIBETLE ton
Set Folder | Wout 0 [ """
100 m
Toolbox 00 Ny

Woout Wisyefarms

m TE — Protocal
Vout.o Dign [ T ]

= (LS R O R W * WO N L R L - |
Vout.1 Dig2z [ ]

| . . . . . . . . . - Dig.3 I:l

VN Vout.2 Digd [ T ]
| . . . . . . . . . - Dig.5 I:l

Digs [ |

Dig. Waveforms Ding. 7 |:|

— Rectangular pulse (fixed size)

Delay Stimulation Period |1 g

Amplitude  |100.00 ¥ Repeated stimulation
Duration 01000 s

Mext Protocol
— Divide Factors — |N|:|ne j
e Paste |
Vot 1 |10

Vout 2 |1_

To begin, click theNew File button to create a blank protocol®@pen File to load an existing protocol.

Voltage waveform stimuli

Voltage waveforms are constructed by dragyingt waveform elements from thieoolbox



Yout Wavefarms

ImBS!
e
N

and dropping them into the selecialt.O, Vout.1 or Vout.2 voltage waveform sequence within the protocol.

— Protocal
Waut.0

Waut. 1

Yot 2

A voltage waveformcan consistof a sequenceof up 10 separatevaveformelementsThe amplitudeanddurationfor
eachelementis definedin its parameters table which canbe madeto appearby clicking the elementin the waveforn

sequence.

Delay

Rectangular pulse ifixed size)

Amplitude

Ciaration

100.00 rm
010005

Sevendifferent waveformelementsare available(rectangulampulse;family of pulses incrementing in amplitude; fanaly
pulsesincrementingn duration;train of pulses; series of pulse trains, varying in feggry; ramp; user-definedaveform
Details of each waveform shape and its parameterdefined in Table ?.1

Digital stimulus waveforms

To create a digital stimulus waveform, drag a @igitimulus element from the Toolbox

Dig. Wayefarms

{E

and drop it into the selected digital output ch&nne

Dign [
Digd [ ]
Dig2 [
pigs [ ]
Digd [ ]
Digs [ |
Digs [ ]
Dig.7 [ ]

Each digital output channel controls the on (5V) / off (0V) state of a digital output line. The duration anc



inverted/non-invertedignalpolarity for eachprotocolis definedin its parametergable which canbe madeto appearby
clicking on the element in the protocol list

Repeated and linked protocols

Waveformprotocolscanbe madeto repeatby ticking the Re peated Stimulationoption and entering a repetition tirine
the Stimulation Period box. Multiple stimulus protocolscan also be linked togetherby selectingthe nameof anothe
protocolin the Next Protocol list (Whenlinked protocolsare in use,the time setin StimulationP erioddetermineghe
time interval between protocols).

Stimulation Period | 15

[+ Repeated stimulation
Mlext Protocal

|N|:|ne j

Divide factors

Most voltage and patch clamp ampilifiers divide down their commandvoltage input signalsby somefactor. Enter the
scalingfactor into the Divide Factor box. This factoris usedto scalethe stimulusvoltage outputto the voltage outpu
channelto obtain the correct voltage at the cel. (NOTE. The voltage divide factors for Vout 0 and Vout 1 se
automatically when amplifiers supported by WinFlharve been selected as Amplifiers #1 and #2.)

— Divide Factaors —
Vot D | 10

Vout 1 |10

Vout 2 |1_

Saving a stimulus protocol

On completion,a stimulusprotocolcanbe savedfor use,by clicking the Save File As buttonand providing a namefor
the protocol file.

Stimulus protocol folder

Protocolfies are storedin the folder c:\winfluor\vprot (the defaultlocation) andappearin the stimulusprotocolslist in
the live recordingwindow. To change the folder used to store protocol fiisk the Set Folderbutton to open théolder
selection dialog box and create or select anothiderf.



Stimulus Protocols > Voltage Stimulus Stimulus Waveforms

Rectangular voltage pulse of fixed size

This is a simple pulse,which doesnot vary in amplitudeanddurationbetweerrecords.lt
has 3 parameters.

Initial Delay: the delay period before the pulse begins.
Amplitude: the pulse amplitude (mV).
Duration: the duration of the pulse.

This elementcan be usedto provide seriesof stimuli of fixed size or, in combinationwith
other elements, to provide fixed pre-conditionints@s.

Family of rectangular pulses varying in amplitude

This is a rectangulavoltage pulse whoseamplitudeis automaticallyincrementedetween,
recording sweeps. It has 5 parameters.

Initial delay: the delay period before the pulse begins.

Start at Amplitude: the amplitude of the first pulse in the protoadsence.
Increment by: the increment to be added to the pulse amplitededen records.
Number of increments:the number of steps in the sequence.

Pulse duration: the duration of the pulse.

This elementis typically usedto explore the voltage-sensittivityof ionic conductancedyy
generatingrecordscontainingthe whole-cellmembranecurrentsevokedin responseo a
series of voltage steps to different membrane piaten

Family of rectangular voltage pulses varying in duation

This is a rectangularvoltage pulse whose duration can be automatically incremented
between recording sweeps. It has 5 parameters.

Initial delay: the delay period before the pulse begins.

Amplitude: the amplitude of the pulse.

Pulse duration: the duration of the pulse.

Increment by: the increment to be added to the pulse duratibme®n records.
Number of increments:the number of steps in the sequence.

This elementis mostcommonlyusedas a variable durationpreconditioningpulsein 2 or 3
step protocols for investigating inactivation kinetof Hodgkin-Huxley type conductances.




Train of rectangular voltage pulses

This is a train of rectangular voltage pulsesddisize. It is defined by 5 parameters:
Initial delay: the delay period before the series of pulses begin

Amplitude: the amplitude of each pulse in the series.

Duration: the duration of each pulse.

Pulse interval: (within train) determines the time interval betweamilses.

Number of pulses:defines the number of pulses in the train.

This elementcan be usedto producea seriesof stimuli to observethe effect of repeated
application of a stimulus at a high rate. It can also be usedto produce a train of
pre-conditioning stimuli for a subsequent test wanra.

Voltage ramp

This elementproducesa linear voltage ramp betweentwo voltage levels. It is defined by
parameters

Initial delay: the delay period before the series of pulses begin
Start at amplitude: the voltage level at the start of the ramp.
End at amplitude: the voltage level at the end of the ramp.

Ramp duration: the time taken for the voltage to slew betweenthe start and end
amplitudes.

Voltage ramps provide a meansof rapidly generatingthe steadystate current-voltage
relationshipfor anionic conductance(Note that, the ramp generatedy the computeris
not truly linear, but consistsof a staircaseof fine steps.Thesestepscan be smoothed oy
by low-pass fitering the voltage stimulus signeddse it is fed into the patch clamp.)

—




Digitised analogue waveform

Digitised analogue waveforms which have been previously acquiredby WinFluor (or
synthesised by another program) can be used asefama element.

To insert a digttised waveform into the protocol:

Selectthe sourceof the waveformandcopy it to the Windows clipboard. Waveforms mniay
be copiedfrom a WinWCP signalrecord(usingthe Edit/Copy Data menuoption) or from
a spreadsheet or similar program.

Drag a digitised analogue waveform icon from thabtmx and drop it into the protocol list.

Insert the waveform into the protocol by clickirg _Pa—mel
button. The waveform appears in the waveform dispiad its data points appear in the
parameters table.

The parameters table consists of:
Initial delay defines the delay period before the series ofpuiegin.

A list of data points for the analoguewaveform. The waveform can be altered by
modifying this list.

There are a number of limitations when using thgiséd waveform element.
Only one digitised waveform element is permitted pp@tocol.

Digitised waveforms must consist of less than 1@ points.

The sampling interval of the digitised waveform trios greater than 0.1 msec.

If digitsed waveformsare createdwith a spreadsheethe datapoints mustbe formatted
asa pair of columnscontainingtime (msecs) in the first and amplitude (mV) in the s®kq

E.g.
To Vo
T \

...etc




Stimulus Protocols > Digital Stimulus Waveforms

TTL Digital pulse (fixed duration)

J py I
This produceda digital pulse on the selectedutputline of fixed duration. It is defined b
4 parameters.
Initial delay defines the delay before the start of the pulse.
Duration defines the duration of the digital pulse.
Invert Signal defineswhetherthe digital pulseis an OFF-ON or an ON-OFF pulse. If
setto No, the digital line is inttially OFF (0V) andswitchesto ON (5V) during the pulse
If setto Yes,the digital line is initially ON (5V) and switchesto OFF (0V) during the
pulse.
The digital pulse elementcanbe usedto switch openor closevalvescontroling the flow
of solutionsover a cell. Multiple digital outputscan be usedto simultaneoushopenone
valve while another is closed.

_'1‘%_ Family of digital pulse (varying in duration)
This produceda digital pulse on the selectedoutput line, with a duration which is
incrementable between records. It is defined bgrameters.
Initial delay defines the delay before the start of the pulse.
Starting duration defines the duration of the first pulse in thetpeol.
Increment by defines the amount that the duration is increntebégween records.
Number of increments definesthe numberof incrementsin the protocol. (Note that, if
there are any voltage waveform elementsin use within the protocol, the number of
increments defined here must be the same.)
Invert Signal defineswhetherthe digital pulseis an OFF-ON or an ON-OFF pulse. If
setto No, the digital line is initially OFF (OV) andswitchesto ON (5V) during the pulse
If setto Yes,the digital line is initially ON (5V) and switchesto OFF (0V) during the
pulse.

TTL Train of digital pulses

nn__

This producesa seriesof digital pulsesof fixed intervals and of fixed duration. It is
defined by 5 parameters.

Initial delay defines the delay before the start of the firdgepin the series.
Pulse durationdefines the duration of the each pulse in theeseri
Inter-pulse interval defines the time interval between pulses in theser
Number of pulsesdefines the number of pulses in the series.

Invert Signal defineswhetherthe digital pulseis an OFF-ON or an ON-OFF pulse. If

setto No, the digital line is inttially OFF (0V) andswitchesto ON (5V) during the pulse
If setto Yes,the digital line is initially ON (5V) and switchesto OFF (0V) during the
pulse.

This element can be used to apply a rapid tragtiwiuli to a cell.




Viewing/Measuring Recorded Images > Regions of Interest

Regions of interest (ROIs) are used to define fipegieas within each image for measurement, reddor intensity
time course plots, pixel intensity histograms anage region export functions.

Up to 50 ROIs can be defined within an image. BFhapes of ROI are available

* Paint :A single pixel within the image

* Line : A line of pixels

* Rectangle : A rectangular block of pixels
* Elipse : An eliiptical block of pixels

* User defined line

* User defined region

Adding a Region of Interest

To add a new ROI to an image, select the shap&dftdRbe added from the ROI shape list.

ROIs O] (o] (B8] Dran on to imacge

Drag the ROI on to the image and adjust its positiod boundaries.

Existing ROIs can be moved/resized by clickinghemt.

Removing Regions of Interest

To removean ROI from the image,selectthe ROI numberfrom the deletion list and click tHee lete button. Taremove
all ROIs clickDelete All,

Regions of Interest
|7 Delete -
Cansn DAle $0 Ciln |

Saving/Loading Regions of Interest

Save ROIstoFile |
Load ROIs from File |
Edit ROI Table |

The currentsetof ROIs canbe savedto a ROI settings file by clicking th&ave ROIs to Filebutton and entering fie
name.

Settings can be reloaded from an ROI settingdyilelicking theLoad ROIls from File button.

Click Edit ROl Table to display the Edit Regionsof Interesttable wherecentre width andheightof the ROI canbe
edited.

Note. ROI settings are stored in tab-text format figghhwROI extensions. One ROI is stored per linéhwhie format:
Shape<tab>CentreX position<tab>CentreY position<tab>Width <tab>Height <tab> Polyline X0 < tab> Polylin¢0



... <tab> Polyline Xn < tab> Polyline Yn
where Shape indicates the type of ROI (0=Point,ezt&ngle, 2=Line, 3=Polyline, 4=Polygon).



Viewing/Measuring Recorded Images > Viewing Image Recordings

To open and view a WinFluor data file containingegies of stored images & signals, select
File

Open Data File

to open the Open Data File dialog box, then sefectequired (*.IDR) file.

_ |Images: F:\My Data'File_013.IDR

~ Frarne Mo,
{17198

| 5 _
o =]y A0 {10) 380(10)

Time |3|:| 5

— Digplay 340010}

| Green scale j

Display Contrast | Slidars |

FullRange |  Best |

| 122- 4522

[T Auto adjust
I+ Allimage panels

[T 6xs.d only

10 Um

— Shading Carrection
[ Correction Enabled

— Regions of Interest
_Detete | [airols v
Save ROIstoFile |
Load ROls from File |
Edit ROI Table |

Markers
Add Marker |

l Rﬂls@@@ Drag on o image v Display calibration bar

A graphof the time courseof pixel intensityfrom a selectedegionof interest (ROI) within the displayed image (doe
eachimage panein mult-wavelengthsequencejs displayedin the time coursewindow. Analoguesignals(if they have
been acquired) are also displayed in this area.

Display Calibration Bar

Checkingthis option displaysa calibrationbar at the bottom-leftof each display pane. (The size of the calibratiorelar
lens magnification from which it is derived is aefdl in the Camera Settings dialog box.)

Selecting/displaying frames

Individualimage framescanbe selected for display using the frame selectidarsar or by directly entering thiequire«
frame numberinto the Frame No. display box. Framescan be playedforwards and backwardin sequenceusing the
playback control buttons.



— Frame Mo,
(18163

B [
LRI

Tirne |25

The Zoom option can be used to magnify or reduce the regfithe image displayed within the image panel.

Images
|7 Foom | 5o -
ErTTaTT

Zoom factors of 25% - 800% are currently supported.The magnifiedregion of the image displayedwithin the image
panel can be panned horizontally and verticalwihe image.

Adding markers

Marker text canbe addedto eachimage by enteringtext into the markertext box and clicking theAdd Marker button
The markertext appearsat the bottom-rightof the image andalsoon the time courseplot. Up to 20 markertext label
canbe addedto eachfile. (Markertext canalsobe editedby openingthe datafile Propertiesbox (File/Propertiesyanc
editing the text in the Markers table.

Markers
Add Marker |

|markertext here




Viewing/Measuring Recorded Images > Time Course Window

The Time Course Plots window displays the time searf the fluorescence intensity at a selectedmegiinterest in
the image and/or analogue signals.

. | Time Course: F:'\My - | I:Ilﬂ
— Display
¥ Fluorescence | | .. ?EEED]D
ROI [ROIT =]
0
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+
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15259 pé
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10000
0
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Fluorescence

Select thd-luore scenceoption to display the time course of the fluoreseeintensity of a selected the region of
interest ROI.1 2 etc.) Once defined, the fluorescence intemgityin the ROI can be selected for display in theet
course plot by selecting it lAuorescence ROliist. in the time course window. The differencéviieen 2 ROls can be
plotted by selecting an ROI in thdROl list.

Ratio

Select theRatio option to display the time course of the ratiingénsities from a selected pair of wavelength ienat
the selected ROIs. THisplay Max box sets the upper limit of the ratio display mngheExcl. Threshold box
defines the minimum fluorescence signal level meglior computation of a ratio. (If either of theat fluorescence
signals fall below this value, the ratio is se@}o

A/D Channels



Select theA/D Channel option to display analogue signal channels (if/thee being acquired).

Display

The durationof the time course plot can be set by entering a valusg@onds) into the duration box at the bottom-aght
the graph. Clicking the left and right arrow buttdralves and doubles the display duration.

The vertical magnificationof eachtime courseplot canbe expandedo a selectedregion by moving the mouseto the
upper limit of the region, pressingthe left mousebutton, drawing a rectangleto indicate the region and releasingthe
mouse button. The vertical magnification can as@dbjusted using the - buttons at the right edge of each plot.

Displayedtracescan be printed (File / Print Graph) or copiedto the Windows clipboard as data (Edit / Copy
Graph Data) or asanimage Edit / Copy Graph as Image. (A plot is selected for printing/copying by &log ontt.
Selected plot is outlined in red.)



Viewing/Measuring Recorded Images > Viewing Line Scan Recordings

To open and view a WinFluor data file containingeaies of stored line scan images & signals, select
File

Open Data File

to open the Open Data File dialog box, then sefectequired (*.IDR) file.

The line scanstime seriesis displayedin the top panelof the View Line Scanswindows with the line orientegertically
andtime horizontally. For mult-wavelengthfiles containingmore thanone line scanimage acquiredat different emissiol
wavelengths, the displayed line scan image carleeted from thé.ine Scanlist.

Line Scan
|7|Frame 1] j \

A graphof the time course of pixel intensity from a selected point @ the line is displayed in a time course pisibw
the image. Analogue signals (if they are being meduare also displayed in the analogue signal plo
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Display Calibration Bar,

Checking this option displays a calibration bathatleft edge of the line scan image.



Viewing/Measuring Recorded Images > lon Binding Equations

The parameters for up to 10 ratiometric ion bindiagations can be entered and stored usinpth8inding
Equations setup dialog box. To enter/edit an equation, selec

Setup

lon binding equations

To display the setup box.

W=
Equation Add New Equation |

|fura ;l Mame |f,_|ra
lon |Ca Delete Equation |

R.Max ||:|_5
R.Min |15—

K.

Units ||_|r.,.1

eff |0.4

0K | Cancel |

To add a new equation:

1.
2.
3.

Enter the name of the ion-binding fluorophore imfame box and click theAdd New Equation button.
Enter the name of the binding ion in tlea box.

Enter the maximumfluorescencéntensity ratio achievedat high concentration®f the bindingion in the R.Max
box.

Enter the minimum fluorescencentensity ratio achievedat high concentration®f the bindingion in the R.Min
box.

Enter the effective binding coefficient for the iorthe K.Eff box.

Enter the units to be used to express ionic corgtiort (e.g. nM, uM, mM, M) in th&nits box.
Click the OK button to save the equation.

Equationsstoredwithin the programcanbe displayed/edited by selecting the required émquétom theEquation list anc
if necessarymodifying any of the parametersA selectedequationcan be deletedby clicking the Delete Equation

button.



Analysis > Time Course Analysis > Time Course Analysis

The time courseanalysiswindow plots graphs of the time course of the memge intensity within the regions ioteres
definedin the Image s window. Relative changesn intensity (F/FO ratios) canbe computedandalsointensity ratiosanc
ionic concentration plots for mult-wavelength rediogs.

Select

Analysis
Time Course Analysis

to open the time course analysis window.
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Analysis > Time Course Analysis > Plotting Time Courses

To plot the time course of changes in image ingnsi

1. Define one or more regions of interest within timage displayed in thenage s window.

2. Select a region of interest (or analogue signabetplotted from th&ource ROI/Channel list. [Optional] To
subtract the intensity of a background region trigst, select an ROI from tBeckground ROI list (otherwise
leave it blank).

— ROl / Channel

Source I 'I
B ackground I 7I

Fluorezcence Display
IFIu::nres::enn:e - I

Ewcit. ch. I 490 rirn vI

3. Selectthe rangeof framesto be plotted either by selectingAll Frames or selectingRange and specifyinga
range of frames.

Plat R ange

= All Points

€ Range [

4. Select the time units for the ploSgcs or Mins.

Time Uitz
{+ Secs  Mins

5. The FluorescenceDisplay option determineshow the fluorescencesignalfrom the ROl selectedn Sourceis
displayed:in terms of either the raw fluorescenceintensity (in pixel grey scale units), the fractional chang:
relative to a standard level, the ratio at twoedént wavelengths, or the computed ion concentratio

Selectthe Fluorescenceoption to display the raw fluorescencesignal. If the file containsmulti-wavelength
images, select the required wavelength from the lis

Fluorezcence Dizplay

IFqu:urescenu:e j

Excit. ch. I A80 rm TI

or
Selectthe FluorescencedF/FO option to displaythe fluorescencesignalasa fraction of a predefinedbaselini

fluorescence level (FO).
— Fluorescence Display

Fluorezcence dF/FT
Excit. ch. I 420 nim vI
* F0frame

|1-1
i FD= |1_|:|

+ (F-FO)FO
" FFO

Selectthe FO frame option to define the baselinefluorescencelevel as the averagefluorescencebetweerthe



rangeof framesdefinedin the adjacentrange box, or select ti&= option and enter the value into the Fix.
Select theF-FO)/FO option to plot the fractional difference relatieeFO orF/FO to plot the fraction of FO.
or

Selectthe Fluorescenceratio option to the display fluorescenceratio of two wavelengthg(only availablefor

multi-wavelength image files).
— Fluorescence Display

IFqu:uresu:enu:e ratio - |

Exc. |34n (.“]} TI
ch.
-

rato g0 (10)

Excluzion I z0

Threshald

v Rmax =

| 1
[~ Ean. IEqnl] - I

Selectthe wavelengthsto be ratioed from the Exc. ch. ratio wavelengthselectionlists. Enter the lowes
acceptableintensity level for the denominatorwavelengthin the Exclusion Threshold box. (Ratios with
denominatorsoelow this level are setto zero.) To display the ratio as a fraction of a maximumratio, tick the
/Rmax= option and enterthe maximumin the /Rmax= box. To displayion concentratiorcomputedirom the
fluorescence ratio, tick tHeqn. option and select an equation.

6. Click the Add to New Plot buttonto createa new Y axis and to plot the time course graph of the R€lecte

in the Sourcelist OR click the Add all ROIs buttonto add all ROlIs (exceptthat selectedas the backgroun
subtraction ROI) to the plot.

If a plot alreadyexists,you canaddthe new time coursegraphto anexistingY axis by selectingits Axis No.
from the list and clicking thédd To Plot button instead.)

The displayedplot canbe printed (File / Print Graph) or copiedto the Windows clipboardasdata(Edit / Copy
Graph Data) or asanimage Edit / Copy Graph as Image. (A plot is selected for printing/copying by &llag onit.
Selected plot is outlined in red.)



Analysis > Time Course Analysis > Changing Plot Axes & Labels

The X and Y axis range and labels of the graphsbeamodified by clicking the

Set Axes

button to opeithe Customise Graphdialog box.

Customise G X
~ Plot

| Plot 1 (Ex3 (10)) ~|
— X Axis — Y Axis

{~ Automatic {* Automatic

f* Manual {~ Manual

Min. ||:| Min. Ig

Max. |295.4 Max. IEEIEI
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¥ Axis I:s]

W Axis IE}GHD]

Line Style
Update
[v Lines [ Markers
Lillel ¥ Show Line Labels

Select the graph (when more than one exists ipltteto be modified from th@lot list.

Axis limits andtick spacingare intially setto default valuesbaseduponthe rangeof the data. The axis imits canbe
changedby enteringnew valuesfor into Min, Max. and Tick (spacing)boxesfor the X andY axes.An axis canbe
madeLinear or Logarithmic by selecting the option from ifscalelist.

The X and Y axis labels can be changed by edtiagentries in thX Axis andY Axis labels boxes.
X-Y graphs can be plotted as a line, unconnectettens, or both, by ticking theines, and/orMarkers tick boxes.

Ticking the Show Line Labels checkbox displaysa label at the beginningof eachline displayingthe ROI or channe
number associated with the line.

Click the Update buttonto updatethe graphafter changeshave beenmadeor UpdateAll to updateall graphs(wher
more than one exists within the plot).



Analysis > Event Detection & Analysis > Plotting Waveform Measurements

A series of waveform measurements can be compraedthe detect event records and plotted on theGpégphs

page.

1. Before plotting a graph, switch to théew Events page and use the waveform measurement cursoegiie d

the region of each event record to be analysed.
JRITRY
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2. If youwantto measurea specific point on eacheventwaveform(Display Cursormeasurementiiragthe greet
measurement cursor to the point to be measured.

3. The pair of analysisregioncursors(grey (a) cursorslinked by a horizontal bar) define the region of ttisplaye:
eventrecordto be measuredPoints outside this region are ignoredfor peakandtime coursemeasurement
They are initially setto include the whole record.Move thesecursorsjf you wantto limit analysisto a specific
region of the record.

4. If you want to exclude an event from a measurempiettick the event'skeje ctedbox.

5. Change to th&lot Graphs page.
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6. Selectthe rangeof eventsto be plottedeither by selectingAll Events or by selectingRange andenteringthe
range of events. (Note. Events markedRage ctedare not included in the plot.)

7. Selectthe type of measuremenfseeTable.1below) andthe signalto be measuredind plottedon the X axis of

the graph from the Axis variable lists.

8. Selectthe type of measurement(seeTable.1below) andthe signalto be measurednd plotted on the Y axaf

the graph from th& Axis variable lists.

9. Click thePlot Graph button to plot the selected graph.
10. To modify the graph axes and labels, click 8@ Axe sbutton.

The displayedgraphcanbe printed (File / Print Graph) or copiedto the Windowsclipboardasdata(Edit / Copy
Graph Data) or as an imageeglit / Copy Graph as Image.

Table 1. Waveform Measurements

Event No. Sequence number of event in detected event list.
Time Time (since start of recording) that event was det (s)
Interval Time between event and previous event (S)

Frequency

Event frequency (reciprocal of Interval)




Cursor

Average of block of points around display cursor.

Peak Peakamplitudewithin definedanalysisregion (positive,negativeor
level can be selected)

Area Integral of signal within analysis region.

T.rise Time taken to rise from 10% to 90% of signal peadpliude.

T(90%) Time taken to fall from peak to 10% of peak.

Tau(decay) Exponential decay time constant.

Duration Event duration

Baseline level at start of display window.




Analysis > Event Detection & Analysis > Averaging Events

Series of detectedevents can be combinedinto a single ensembleaverage event, by averaging correspondin
fluorescence and analogue sample points, lineélafve to the detection point.

To average a series of events:
1. Select théAverage Eventspage of the Event Detection & Analysis window.

2. Selectthe rangeof eventsto be averageceitherby selectAll Events OR by selectingRange andenteringthe
range of events. (Note. Events markedRage ctedare not included in the average.)

3. Click theAverage Eventsbutton.

Displayedtracescan be printed (File / Print Graph) or copiedto the Windows clipboard as data (Edit / Copy

Graph Data) or asanimage Edit / Copy Graph as Imagé. (A plot is selected for printing/copying by &llag ontt.
Selected plot is outlined in red.)
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Analysis > Event Detection & Analysis > Exporting Detected Events

Detected event fluorescence and analogue chanwefaven records can be exported to WinWCP, Axon PUIPA
Igor Binary Wave and CED CFS format files and inGAtabular form. To export a series of detectexbrds:

1. Click theExport A/D Channels button to export the analogue data channels oboneore event records or
the Export Fluorescencebutton to export the currently displayed everarfiscence waveform.

Export

Export AD Channels |

Export Fluorescence |

2. Selectthe format of the exportfile: Axon for Axon InstrumentsABF format, WCP for StrathclydeWinWCF
format, Text for ASCII text files, Igor Wave for IGOR Pro Igor Binary Wave (IBW) format orCFS for CED

Fiing System format.

ExportEvents x|
— Qutput file
|F:1.ru1y DrataWinF luar - Atrial myocyte (O PaunCell3_003 [Im Ym].abf
(L hANaE CEnuE Eie
— Range — Channelz — Ewport format ——
{* All Events v Im {* Axon
" Range v ¥m = Text
I 1-8 = WCP
" Igor Wave
0K | Cancel I " CFS

3. Selectthe rangeof eventsto be exportedeither by selectAll Events or by selectingRange andenteringthe
range of events. (Events markedRege ctedare not exported.)

4, [Optional] Click theChange Output File button to change the name or destination foldehefexport file.
5. [Optional] If more one signal channel is availaBlelect the channels to be exported.
6. Click theOK button to export



Analysis > Event Detection & Analysis > Fluorescence Display

The FluorescenceDisplay options determineshow the fluorescencesignalis displayed:in termsof either the raw
fluorescenceintensity (in pixel grey scale units), the fractional changerelative to a standardievel, the ratio at two
different wavelengths, or the computed ion congiotn.

Region of Interest: The region of interestwithin the image from which the fluorescencesignalis derivedcan be
selectedrom the ROI list. A backgroundluorescencesignalcanbe subtractedrom the displayedsignalby selecteda
background ROI from thelist. (not applicable to line scan files).

Region of Interest

ROI IRQH - I

Fluorescence

Selectthe Fluorescenceoptionto displaythe averagefluorescencéntensity signalcomputedover the selectedROl. If
the file contains multiple excitation-wavelengthaanels, select the required wavelength fiomit. Ch. list.

Fluorezcence Display
IFIuDrescence - |

Excit. ch. I 430 nm v-I

Fluorescence dF/FO

Select the Fluorescence dF/FO option to display the fluorescencesignal as a fraction of a predefinedbaselini
fluorescence level (FO).

— Fluorescence Display
IFqu:uresu:enu:e dFiFO j
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f+ FO points
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" (F-FO)FO
i+ FFO

Dizplay M. I 10

Selectthe FO frame option to define the baselinefluorescencdevel asthe averagefluorescencebetweenthe rangeof
frames definedin the adjacentrangebox, or selectthe FO= option and enterthe value into the FO= box. Selectthe
(F-FO)/FO optionto plot the fractionaldifferencerelative to FO or F/FO to plot the fraction of FO. Enter the upper liofit
the display range into tHeisplay Max. box.

Fluorescence ratio

Select the Fluorescence ratio option to the display fluorescenceratio of two wavelengths(only available for
mult-wavelength image files).
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Selectthe wavelengthsto be ratioedfrom the Exc. ch. ratio wavelengthselectionlists. Enter the lowest acceptabl
intensity level for the denominatorwavelengthin the Exclusion Threshold box. (Ratioswith denominatorselow this
level are setto zero.) To display the ratio as a fraction of a maximumratio, tick the /Rmax= option and enter the

maximumin the /Rmax= box. To displayion concentratiorcomputedfrom the fluorescenceatio, tick the Eqn. optior
and select an equation.



Analysis > Event Detection & Analysis > Viewing Detected Events

The setof eventsdetectedwithin a datafile can be viewed by selecting thgew Events page in the Event Detectié@n
Analysis window.

. Event Detection & Analysis =10 x|

Detect everts  Wiewy Events | Average Everts | Plat Graphs |

— Event Mo. .
[478 [16 5 4000
N B []
Rejected [
— Region of Interest
ROI IHOI.1 vI I
480 nm
- | vI (] i =
— Fluorescence Display
IFqu:uresu:enu:e j f#_______h
Excit. ch. I 450 nm TI
oL _._. .
a =10, 845 a
] & 1 1.5 2 ms
ﬂ| 253 |
07
I
Im o
B pa T [ T 2
I
— Expart 40
Export AD Channels | a 39043 ps .
Export Fluorescence | 4ar
0 z
(7 =]
40 |
a -33.309 a
] & 1 1.5 2s
[T Superimpose Everts Ensble [ ﬂl 95z ﬂ

Individual eventscan be displayedusing the Event No. slider bar or by enteringthe numberof the eventin the Event
No. box and pressing the return key.

The selectedluorescencesignalis displayin the top display panel and the analogue channels (if anjeirbottonpanel
The durationof eachsignaldisplay panelcanbe adjustedseparatelyusing the Duration box at the right handedgeof
each display.

Eventscanbe markedasrejectedby ticking the Re jecte doption. Rejectedrecordsare excludedfrom averagesexpor
lists, or waveform measurement plots.

Displayed eventscan be printed (File / Print Graph) or copiedto the Windows clipboard as data (Edit / Copy
Graph Data) or asanimage Edit / Copy Graph as Imagé. (A plot is selected for printing/copying by &llag ontt.



Selected plot is outlined in red.)



Analysis > Event Detection & Analysis > Detecting Events

To detect events:

1. Select theDetect Eventspage in the Event Detection & Analysis window.

2. Selectthe signalchannelo be scannedor eventsfrom the Dete ction Channellist which displays thavailable
analogue and fluorescence channels

Analogue channels:
Select the channel to be scanned from the list.

Detection Channel
’i\-’m j

Fluorescence channels:
Selectthe regionof interestto be usedfrom the ROI list (andoptionally a background subtraction ROI fratre

— list). If more than one excitationwavelengthis available,selectthe excitationwavelengthchannelfrom the

Excit. Ch. list.
— Detection Channel

Fluorescence

Fegion of Interest

ROI IHOH vI

Excit. Ch. I 480 nm TI

Fluorescence ratios:
Selectthe regionof interestto be usedfrom the ROI list (andoptionally a background subtraction ROI frdtre

— list). Select the pair of excitation wavelengtiaghels to be ratioed from thexc. Ch. Ratio lists.
— Detection Channel

Fluoreszcence ratio

Fedgion of Interest

ROI IHOH vI

Bxc. l4s0rm =
ch

Ratio
430 nm b

X

hin. Signal | 21
Lewvel

Dizplay Max. | 10

i

3. Setthe upperlimit of the ratio displayrangein the Display Max. box. Enterthe minimum signallevelthateacl
fluorescencesignalchanneimustexceedo be includedin the ratio into the Min. Signal Levelbox. The ratias
set to zero if either signal within the ratio fddislow this level.

4. Enter the event detection criteria.



— Detection Criteria

Positive-going everts j

Threzhald I 59786 my

Lewel
Exceed for Ig_m =
— Bazeline

{+ Fixed Baseline

At | -39.532 mv

{~ Rolling Average

Perioe |1 =
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Polarity: Setthe polarity of the signalsto be detected, selectiftpsitive-going eventgor signals which riséo
a positive peakrelative to the detectionbaseline Negative-goingevents for signalswhich rise to a negative
peak. SeledPositive or Negativefor to detect both positive- and negative-goigpaks.

Threshold: Setthe signalbaselineand detectionthresholdlevels usingthe horizontalBaseline and Threshold
display cursors.

—--—1{—--— === —-—-—-—-- Threzhaold(+]:

-40 B azeline

Scroll throughthe displayeddetectionchannel signal to locate and display the smallgstibto be detectedlace
the Baseline cursoron the signalbaselinebefore the event. Placethe Threshold cursorat a level which is
crosseduy the signalandwhich exceedghe signalbackgroundhoise.(Note,a pair of (+) and(-) thresholdsare
displayed when thositive or Negativedetection option is selected.)

ExceedFor: Enterthe period of time that the signalhasto remainabovethe thresholdbefore detectiontake:
place into théexceed Forbox.

Baseline: Selectthe Fixed Baseline optionto maintainthe baselineandthresholdsat a fixed level throughot
the eventdetectionscan.Selectthe Rolling Average optionto makethe baselinefollow changesn the signa
baseline level averaged over the period of timéogeihePeriod box

Dead Time: Enterthe periodof time after detectionof an eventbefore anothereventcanbe detectednto the
Dead Time box. (To avoid detectingan eventmore than once,the deadtime value shouldbe longerthanthe
duration of the event being detected but shortem the time interval between events.)

5. Click theDetect Eventsbutton to detect events within the data file utiege criteria.



Analysis > Event Detection & Analysis > Event Detection & Analysis

The eventdetectionandanalysiswindow allows discreteevents (voltage steps, current pulses, fluorescemases) tde
located within a continuousrecording. Detectedevent waveforms can be superimposedaveragedand a range of
waveform measurements computed and plotted.

Select

Analysis
Event Detection & Analysis

to open the event detection & analysis window.
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Analysis > Spectral Analysis > Plotting Fluorescence Excitation Spectra

To analyse spectral series data files, recordeg tise Spe ctrum excitation light option, select

Analysis

Spectral Analysis

to openthe spectrawindow. Eachfile is dividedinto a series of spectral blocks, each block containisgrées oimage:
with the excitation light wavelengthincrementedrom the lower to upperlimit of the spectrum.The spectralanalysi
modules calculatesand displays the intensity from defined regions of interestwithin the image vs. excitation light
wavelength throughout the time series.

.~ Spectral Analysis =af x|

Spectrurm | Time I:n:nursel

— Spectrum Mo,
{17204

r

Frame=11{ 0.005)

ROI IFIEII.1 vI
_ |__|_ 1.2x103

1.2%103 4

Wavelength Range E
| 340 - 380 nm 1.1x%103 -
Step Size B andwidth
I 10 nm 10 nm
1.1x103 4
i
103 |

30,1165 | ' '
340 345 34k 364 372 330

Wavelength (nm)

To display the excitation spectrum for a selectsgbn of interest:

1. In the Imageswindow, place one or more ROIs over regionsof intereston cells wherethe intensity spectraare
to be computed and displayed.

Place an ROI on an image region not containing ¢@brovide a measure of background intensity.
Select theSpe ctrum page in theSpe ctral Analysiswindow.

Select a region of interest for display in R@! list.

Select a background region to be subtracted isub&action ROI list (optional).

o »un ok W N

Individual spectrathroughoutthe image seriesfile canselectedusingusing Spe ctrum No.slider bar. Thd=rame
number and time of the start of the spectrum withinfile is also indicated.

The displayed graph can be print€dg / Print Graph) or copied to the Windows clipboard as d&sit(/ Copy
Graph Data) or as an imageeglit / Copy Graph as Image.



Analysis > Spectral Analysis > Plotting Fluorescence Time Course at Selected Wavelengths

.- spectral Analysis =10] %]
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To display the time of intensity at selected regjiohinterest:

1. Select theTime Course page in theéSpectral Analysiswindow.

2. Selecta regionof interestfor plotting in the ROI list and (optional)a background region to be subtracted in-the
list .

3. WavelengthsSelectthe All Wavelengths option to plot the time coursefor all wavelengthsn the spectrumor
Single Wavelengthand select a single wavelength from the list.

4. Range:Selectthe All Spectra option to include all spectrakime pointsin the plot or selectRange andentera
selected range of spectra within the file.

5. Click thePlot Graphs button to plot the time course(s).
6.

The displayedgraphcanbe printed (File / Print Graph) or copiedto the Windowsclipboardasdata(Edit / Copy
Graph Data) or as an imageeglit / Copy Graph as Image.



Analysis > Pixel Intensity Histogram > Pixel Intensity Histogram

The pixel intensity histogram window displays tligrébution of pixel intensity values within the age or a region of
interest within the image. Intensity histograms barplotted both from live images and those reabaefie. The mean,
minimum, maximum and standard deviation of the inatensity values is also displayed.

Select
Analysis
Pixel Intensity Histogram
to open the Pixel Intensity Histogram display windo
a ocyte (0 Pau)\Cells_DodJnmn =101 %]

.~ Pixel Intensity Histogram N
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Frame Type
| 480 nm -] 400 4
{+ Whole Image
0 RI:]II j
: ROl = %-_. 00
E
— Histograrm Range o
Full Range | = 200
Auto-Scale |
Set Axes |
100
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Selectthe sourceof the images to be plotted in the histogram from$wairce list which contains a list of currenthctive
image display windows. Images Window selectsimagesstoredon the currently open data file. Record Window
selects the live image.

If the image sourceis a mult-wavelengthsequenceselectthe wavelengthframe to be displayedfrom the Frame Type
list.

Selectthe Whole Image option to display the intensity histogramfor all pixels within the the image. To restrict the
histogramto a regionof interestwithin the image, select thROI option, and choose an ROI number from the (istte
The ROI option is not available when the image seus live images.)

Click the Full Range buttonto setthe rangeof intensitiesplottedin the histogramto full intensityrangeof the camere
Click the Auto-Scale buttonto restrictthe intensityrangeto the min. — max. rangeof valuesactuallywithin the image
The histogramcanalsobe setto a user-definedangeby enteringvaluesinto the Low andHigh histogram rangeoxes
then pressing theEnter> key.



Customising graph axes and labels

The X and Y axis range and labels of the histogyeapph can be customised by clicking the
Set Axes

button to opethe Customise Histogramdialog box.

Set Axes Range / Labels El

— X Axis ———— Y Axis

i~ Automatic f* Automatic
" Manual " Manual
Min. |339 fulir. ||:|
ez, |2513 Maz. | 200

Tick |454_3 Tick |5|:|
Soale Im vI Scale ILinear vI

— Labels
X Az |Pixel Intensity

¥ &xiz |No. Pixels

Trace
L | |7|7 Lines

Cancel | [+ Markers

Axis limits andtick spacingare intially setto default valuesbaseduponthe rangeof the data. The axis imits canbe
changedby enteringnew valuesfor into Min, Max. and Tick (spacing)boxesfor the X andY axes.An axis canbe
madeLinear or Logarithmic by selectingthe option from its Scale list. The X andY axis labelscanbe changecdy
editing the entriesin the X Axis andY Axis labels boxes. The histogra®in Style can be set to empty, solid luaitche:
boxes in a variety of colours. When Full Bordersoopis ticked a solid rectangular border is draawmnd each bin.

Click the Update buttonto updatethe graphafter changeshave beenmadeor UpdateAll to updateall graphs(wher
more than one exists within the plot).



Analysis > Line Profile > Displaying a Line Profile

The line profile module plots image intensity alahg length of a linear ROI defined within an imasgered on file. It can
oper

Select
Analysis
Line Profile

to open the Line Profile display window.

. Images: F:\Data\Daphinia (Tony Cam
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To display a line profile:
1. Define alLine | or multi-segment Ilnl[ ROIs within the image displayed in theage s window.
2. FrameType:If the file containsmulti-wavelengthmages selectthe wavelengthto be displayed from therame

Type list.
3. Select the region of interest from the list of &@l@dé ROIs displayed in tHgOl list.

4. Line Width: Define the numberof pixels (at right angles to each pixel point on the line) tcalveraged tproduct
the line profile in theine Width box.

5. Axes Range:Selectthe Auto Scale option to automaticallyscalethe plot axesrangeor Manual to specifya
fixed range, define usirget Axes

The displayedplot canbe printed (File / Print Graph) or copiedto the Windows clipboardasdata(Edit / Copy
Graph Data) or as an imageegit / Copy Graph as Image.



Analysis > Line Profile > Tracking Edges

The Edge Track facility within the Line Profile mael can be used to track frame by frame changbe position of
the left or right edges or width of a line profie
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To track the edge of line profile that has beemupain the Line Profie page:

1. Onthe Line Profie page, use the horizomtak shold cursor to set the tracking point on the selecti ef
the line profie

150—M

Etﬁreshnld
. 100 - NN
=

2. Track: Select the part of the profie to be trackexdt Edge or Right Edge for the right or left hand end
edges of the profie diidth to track the distance between the left and ridbges.

w

Plot Range: Select the range of frames within tita file to be tracked. Select tAl Frames option to track
allimage frames in the file or seldgange and enter the sub-range to be used.

>

X Axis: SelectTime(s)to plot the edge vs time érames to plot vs. frame number.

® Now;

Click Plot Time Courseto plot the edge track graph.

The Xand Y axis range and labels of the graphsbeamodified by clicking th&et Axes button to operthe
Customise Graphdialogbox.



The displayed plot can be printell€ / Print Graph) or copied to the Windows clipboard as d&dit(/ Copy
Graph Data) or as an imageeglit / Copy Graph as Image.



File Import/Export > Creating Movies

To createan AVI format movie showingimagesand plots of fluorescence, fluorescenceratio and/oranaloguesigna
time course, select

File
Create Movie

to open the window.

ol
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To create a movie:

1. Range:SelectAll Frames to plot a movie using all imagesin the datafile or Range andentera sub-rangeof
image frames. Set the numberof frameswithin the datafile to be skippedto reducethe size of the AVI movie
file in the Skip frames box (optional).

2. Plot ChannelsSelectthe Fluorescenceoption to plot raw fluorescencedime coursefrom the regionof interes
selectedn the ROI list. If a backgroundROI has beendefinedandis to be subtractedrom the fluorescenc
plots, selectit from the Subtract ROI list.For files containingmult-wavelengthimages, select whiclvavelengt

is to be plotted.
— Plot Channels

AddToPlot | [

¥ Fluorescence!
" Ratio

v 480 nrm

or selectRatio to plot the ROI fluorescenceatio from a selected pair of wavelengths in a indivelengthdate
file.



Add To Plot |

{” Fluorescence
{* Ratio

I 430 nm vI
I 430 nm vI

Excl|
Thresh.

[E—

Selectthe wavelengthsto be ratioed from the two wavelengthselectionlists. Enter the lowest acceptabl
intensity level for the denominatorwavelengthin the Excl Thresh. box. (Ratios with denominatordelow this
level are set to zero.)

Click the Add To Plot button to add this plot to the Movie.

Add To Plot |

{* Fluorescence!

ROl
lm
Wi

ROIls and analoguechannelsselectedfor plotting are indicatedin the plot list. (The plot list canbe clearedby
clicking theClear Plot button.)
Repeat steps 1.- 4. for additional plots to be ddde¢he movie. (a movie can contain up to 4 plots.

CalibrationBars: Once all ROl/analoguechannelshave beenadded,define the upperand lower limits of eacl
time course plot in the calibration bars table.

— Calibration Bars
Lo [High |
430 nm 1] 2600
I pA -100 110
Wim mi -50 E

Set the percentage of the height of the movie atliot to the time course plots inRot AreaSize box (optional).

Text: Click theSet Fontbutton to change the font size and typeface usédbel the time course plots (optional) .

AVI: Setthe AVI movie playbackrate by enteringthe desiredrate (framesper second)in the Playback rate

box (optional) .

(Optional) Click theChange Namebutton to change the name of the AVI file to beated.

Click the OK button to create the movie.



File Import/Export > Exporting Images

To export the images stored in a WinFluor data diidect

File
Export
Image Series

to open the window.
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To export a series of images:

1. Format: Select the format of the export fildoRad PIC, MetaMorph STK, or TIFF format.

2. Frames:Selectthe All Frames option to exportall imagesin the datafile or Range andentera selectedhe
rangeof frames.Enter the numberof framesto be skippedfor eachframe exportedin the Skip frames box

(optional) .

3. Image:Selectthe Whole Image option to exportthe whole imageor All ROIs to export a series oéctangule
sub-imageddefinedby the currentlydefinedregionsof interestor ROI to exportthe single ROl imageselecte

from the ROl list.

4. WavelengthsFor mult-wavelengthdata files, selectAll wavelengths to export all wavelengthimage types
selectingInterleaved to store themin a single file or Separate files to store eachwavelengthtypesin a
separatefie (when exporting to separatefies, selectthe Match frame count option to createfiles with the
samenumberof frames,matchedo the nearesframein eachfile). To exportone wavelengthtype only, selec

Single wavelengthand select the wavelength from the list.

5. Export File Name: (Optional) SeleChange Nameto change the name of the export file.

6. Click theOK button to export the images.




File Import/Export > Exporting Analogue Signals

To export analogue signals, select:

File
Export
Analogue Signals

to open the window.
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To export the data from one or more analogue Sifpaainel:

1. Format:Selectthe format of the exportfile: Axon for the Axon ABF file format (readableby PCLAMP),EDR
for the StrathclydeWInEDR file format or Text to exportthe dataastablesof tab-delimitedASCII text, Igor

Wave to export the data to an Igor binary wave forniat f

2. Range:Selectthe Whole file option to exportall digitised signaldatathe file OR Range andentera selecte
time period to be exported.

3. Channels: Select the analogue signal channels éxjtrted.
4. Click theOK button to export the signals.



File Import/Export > Exporting ROI Time Courses

To export the fluorescence time course from sedeB@I within an image series, select:

File
Export
ROI Time Course

to open the window.
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To export the fluorescence time courses:

1. Export Format:Selectthe format of the exportfile: Axon for the Axon ABF file format (readable by PCLAMP),
EDR for the StrathclydeWInEDR file formator Text to exportthe dataastablesof tab-delimitedASCII text
Igor Wave to export the data to an Igor binary wave forniatér CED CFS format.

2. Frames:Selectthe All Frames option to export all framesor Range and entera selectedirame rangeto be
exported.

3. ROI: Selectthe ROI(s) to be exported.SelectAll to exportall ROI time coursesor ROI to exportthe ROI
selected in the adjacent list.

4. Wavelengthfor multi-wavelengthfile, selectthe specific wavelengthto be exportedor Ratio to export theratic
of two wavelengths.(Enter the lowest acceptableintensity level for the ratio denominatorwavelengthin the
Excl. Threshold box. Ratios with denominators below this level se¢to zero.)

5. Click the OK button to export the ROI time courses.



File Import/Export > Importing Images

To import a series of images into a WinFluor déd¢a $elect:
File
Import Images

To open to the dialog box.
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[ Open az read-only

To import an image series:

1. Select the type of file to be imported frérites of Type list.
2. Find and select the file to be imported.

3. Click the Open button to import the file.
4

Data file format which can currently be imported:ar

PIC PIC files (as produced by BioRad confocal andrititoscopes)

STK STK MetaMorph STK format files

TIF TIF Mult-page Tagged Image File Format (TIFigd

ICS Image Cytology Standardformat (including the version producedby the Nikon C2
confocal microscope).




Printing & Copying Graphs > Printing Graphs

Hard copiesof graphsdisplayedin a plotting window canbe producedby clicking on the graphplot (to ensure that the
active window) and selecting

File
Print
To open the dialog box.
print x|
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1. The printer selectedfor outputis indicatedin the Outputto box and canbe changedby clicking the Printer
Setup button to open the Printer Setup dialog box.

2. The size and positionof the graphon the pagecanbe adjustedby changingthe Left, Right, Top andBottom
page margin settings.

3. The typefaceusedto labelthe axescan be selectedrom the Typeface list andthe size of the text setby the
Size field. The thicknessof the lines on the graphandthe size of data point marker is set by thine width anc
Marker size fields. Lines are printed in colour (as on thepleig screen) If théJse colouroption is ticked.

4. Clicking theOK button plots the graph on the printer.



Printing & Copying Graphs > Copying a Graph as Data to the Clipboard

The data points of graph(s) displayed in a plottirgdow can be copied to the Windows clipboarddasting into other
programs, by clicking on the window (to ensure thtite active window) and selecting.

Edit
Copy Graph as Data



Printing & Copying Graphs > Copy a Graph as an Image to the Clipboard

An image of the graph(s) displayed in a plottingdeiw can be copied to the Windows clipboard fotipganto other
programs, by clicking on the window (to ensure thtite active window) and selecting

Edit
Copy Graph Image

to open the dialog box.

Copy Image |

Output to
|7|"I|l|l"induws Clipboard Printer Setup I
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1. The dimensionsof the bit map, which will hold the image,can be set usingthe Width andHeight image size
boxes. The more pixels used in the bit map theeb#te quality of the image.

2. The typefaceusedto label the axescanbe selectedirom the Typeface list andthe size of the text setby the
Size field. The thicknessof the lines on the graphandthe size of data point marker is set by thne width anc

Marker size fields.
3. Clicking theOK button copies the image to the clipboard.



