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1 Introduction

Vinci is a comprehensive software package utilimeécquire and analyze fluorescence data using ISS

spectrofluorometers. The package is divided iadtparts

Instrument
Control

This part of Vinci is related to the control of aotated devices (shutters,
polarizers, sample holder, monochromators) andaohnérol of external device
(stopped-flow apparatus, titrator, temperature Jbathrowell plate reader) of
the spectrofluorometer.

Data Acquisition

Data Acquisition assists the experimenter withisgttip a simple data
acquisition routine (spectra, kinetics) and witlstom-built data acquisition
protocols that can be stored and used at a later ti

Data Analysis

This portion of Vinci deals with the manipulatiohdata files and the display
of data.

It includes operations (smoothing, derivative, akdtion of areas), arithmetic
between files and data display routines.

The Reference Manual will guide the user throughdifferent parts of the software.

Instrument
Control

Chapters 4 through 7 deal with “Instrument Control”
Consult Chapters 6 and 7 when adding devices tegeetrofluorometer or
when changing the configuration of the instrument.

Data Acquisition

Chapter 3 gives a quick start for the acquisitibaroemission spectrum.
Chapters 8 through 10 explain in detail how “Datayéisition” is performed.

Data Analysis

Chapters 15 and 16 are devoted to “Data Manipuiaaod “Data Analysis”.

VINCI - Multidimensional Fluorescence Spectroscopy
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2  Starting Vinci

2.1 Installation

Insert the CD-ROM into the computer reader andatm-installation program starts. The following
window will come up briefly after the software iaBation procedure starts.

Welcome E|

Wielcome to the Yinci Setup program.  This program
will ingtall Yinci on pour computer.

It iz strangly recommended that you exit all \windows programs
befare running this Setup pragram.

Click Cancel ta quit Setup and then close any programs yau
have running. Click Mext to continue with the Setup proagranm.

WARMIMG: This program is protected by copyright law and
internatiohal treaties.

|Jnauthorized reproduction or distribution of this program, or any
portion of it, may result in gevere civil and criminal penalties, and
will be prozecuted to the maximum extent pozzible under law.,

Mest » | Cancel

VINCI - Multidimensional Fluorescence Spectroscopy



Software License Agreement E|

Pleaze read the following Licenze Agreement. Prezs the PAGE DOWHN key to zee
the rest of the agreement.

END-USER LICENSE AGREEMENT FOR IS5® SOFTWARE ~

IMPORTANT - PLEASE READ CAREFULLY: Thiz End-User Licensze Agreement B
["EULA"] iz a legal agreement between you [either an individual or a zingle entity] and

IS5, Inc. ["155").

By instaling and/or uzing this SOFTWARE PRODUCT, wou are agreeing to become

bound by the terms of thiz agreement.

The SOFTWARE PRODUCT includes computer software, the associated media, any 155
hardware accompanying the computer software, any printed materialz, and any online"

or electronic docurmentation,

By inztalling, copying or othenwize using the SOFTWARE PRODUCT, you agree tLIbe
bound by the terms of this ELILA.

If you do not agree to the terms of this ELILA, 1SS iz unwiling to license the SOFTWARE
PRODUCT to wou. In such event, you may not use or copy the SOFTWARE PRODUCT, K

Do pouw accept all the terms of the preceding Licensze Agreement? If you choose Mo, Setup
will close. Toinztall Vinci, you must accept thiz agreement.

¢ Back ez Mo |

The installation proceeds only after the <Yes>dwtin the license agreement has been selected.

Choose Destination Location f'5_<|

By default the software will Setup wil install Yinci in the following folder.
be installed in the Progran

Files directory.

Toingtall to this Folder, click Mext.

Toinztall to a different folder, click Browse and select another
folder.

The wuser can select &
different directory.

You cah chooge not toinstall Vinc by clicking Cancel to exit
Setup,

s

Destination Folder

C:\Program Files'lss\Winci Browsze...
< Back IW' Cancel |

The installation procedure will guide the user tlgio each step.

VINCI - Multidimensional Fluorescence Spectroscopy



Select Program Folder [z|

Setup will add program icons to the Program Folder listed below.
ol may type a new falder name, or select ane frarm the exizting
Folders list. Click Mext to continue,

Program Falders:
Jivinci

E wigting Folders:

Accessones
Adrministrative Tools
Games

Microzoft Office Tools

5 tartui

¢ Back Mext » Cancel |

Setup has enough information ta start copying the progran files.
IF you vaant bo review o change any zettings, click Back. [f you
are satizfied with the settings, click Mext ta beqgin copying files.

< Back I Mext » I Cancel

VINCI - Multidimensional Fluorescence Spectroscopy



Setup Complete

Setup has succezsfully inztalled Winci version 1.0 on your system.

The Setup is completed afte
pressing <Finish>.

Click Finigh to complete Setup.

| Finish |

At completion, the ISS icon is displayed on the pater
desktop and Vinci is started by left clicking ticen.

2.2 Registration

While the analysis portion of the software candsled and utilized on several computers, the data
acquisition portion of the Vinci software is licexsfor use on one computer only. The Vinci sofawvar
requires registration with ISS.

When entering the <Experiment> part of Vinci, thiddwing screen is displayed.

VINCI - Multidimensional Fluorescence Spectroscopy



Vinci X

WWW.ISS.com

................ Try| ................. . aut

& 2002 IS5, Inc. Al Rights Reserved.

The software can be utilized with no registrationd 30 days period. Just click on <Try!> to sthet
software.

2.1.1 Obtaining a License
Communicate to ISS the 16-digit alphanumeric codpldyed on the top row of the monitor. Email is
the preferred communication; just send the request

support@iss.com

ISS personnel will email a file back to you (thke fname isvinci.vp). Insert the disk with the file in the
computer and click on <Enter license> button. Trstall License screen will request the locatiorihaf
license file; the file will be loaded and the lisemactivated. Once a license has been issuedhstadied,
the dialog box will not be displayed anymore.

Note that if you install the software onto a diffiet computer, a new license number is requested.
Contact Customer Support department at ISS foruasbns.

VINCI - Multidimensional Fluorescence Spectroscopy



Install License

Loak in: |@ Winci j Iff( Ed-

L |1 Configurations
@ [ChCorrections
My Recent [CiDiagnostics
Documerts [E]Experimems

@ (CInf
E]Licenses

Desktop IC15amples

(SiTmp
D Vingi, vpl
My Documents
My Computer

My Network  File name: ||

Open |
Cancel

Led L«

Files of type: |I_icense files {"vpl)

VINCI - Multidimensional Fluorescence Spectroscopy



3 Quick Start: Acquisition of an Emission Spectru m

The acquisition of an emission spectrum (as wellha@sacquisition of other parameters) is five dick

away from the Vinci desktop icon of the computén. the following paragraph, we will show how to

acquire the emission spectrum on ovalene (ovaler®MMA is available from several suppliers). The
monochromator slit bandwidths on the PC1 monochtorsare 8 nm (1 mm) in excitation and 4 nm (0.5
mm) in emission, respectively.

Click on the Vinci icon on the desktop and thedwling screen is displayed

L VINCI - Analysis
N Window  Help

T EEREE bl ==

Speckra L4 Ernission .
Select <Experiment> and then, in th  slow kinetics  » Excitation
order, <Spectra> and <Emission>. Fast Kinetics  F Matrix

User Defined ¥ Repeated Emission

Repeated Excitation
Synchronous

In the experiment window enter the following values
340, as the value (in nm) of the excitation wavelength
400, for the starting point of the emission wavelength
550for the ending point of the emission wavelength
1 (in nm), for the step size of the emission monounfator (this value can vary
from 0.25 nm to 10 nm).
Finally, a Title and a Comment can be entered dls we

VINCI - Multidimensional Fluorescence Spectroscopy
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Other parameters can be varied for instance, e window for acquiring data but for this experien
we will keep the default values. The record willdiored in th€:\Data folder.

XL VINCI Experiment and Instrument Control E@g|

File Wiew Experiment Run  Setkings Analysis Diagnostics  Help

|:> Expeniments Spectra Emission Time elapzed: NF&

EKDEfimBnt]Viwalizatinn Acquisition | Instrument Contral

Advanced
Titl |
e |ova e Blark Sample Mo Blank, -
C £ . .
ommen | Re-estimate Dark every |3 minutes
Measurement [ Ratio with excitation

Signal Quality Parameters [ Stop stimers during measurement

Max terations |10 Max ESE [%] (0.0 [~ Minimal sample exposure to light

[ Stop experment if ESE not met

Wariable Parameters Fired Parameters
RightE mizsion\ avelength [ nm | Excitation'’ avelength [ nm

Start [40000  Stop [550.00  Step [1.00 Custom [~ Yalue |340.00

L.Em. Exc. 200.0 RENIIIEEEN 3

When done, click the green arrow to start data istn.

| D>. E xperiments Spectra Emizsion Time elapsed: NfA |

Shutters will be closed and the monochromators lvalimoved to the starting position. The acquisitio

starts; Vinci will show the spectrum as it is beawgjuired in real-time. Upon completion, the globwn
below will be displayed.

Once acquired, the spectrum can be saved. Theltffler for saving i<:\Data, although the user can
define a different folder.

The experiment is completed.

VINCI - Multidimensional Fluorescence Spectroscopy
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4 Instrument Control Panel and Acquisition Parame  ters

4.1 Instrument Control Panel

The Instrument Control Panel display is a tooldasy control of all automated devices of the imstmt.
The instrument is schematically divided into fivecsons: the Excitation and Reference channels, the
Left and Right Emission channels, and the Sampiepastment area.

In each section the devices are represented byfispieons and; the user can control each device by
clicking on the respective icon. The figure belmpresents a T-format instrument equipped with a 2-
cuvette sample holder and 2 stirrers. The condigom of an instrument is set at the factory araléml in

the software delivered with the instrument.

Vinci includes configurations for the most commastruments marketed by ISS; additional devices can
be added to a configuration, as explained in secB@ below. The user is able to change/edit the
instrument’s configuration when other devices hiaviee added to and/or interfaced with the instrumen

% YINCI Experiment and Instrument Control R g@@

File “iew Experiment Run  Settings  Analwsis Diagnostics  Help

Time elapged:

Acouisition  [netrument Control l

Excitation Reference

':: 350.00 nmj‘

&k 900 degi‘ . Closed
. Closed

Left Emigzion Sample Right Emizgion

. . 350.00
< 900 degj 9 Sample1 j " N
S 900 degﬂ

Closed v g
. . Closed

L.Em. Exc. IR REmEGN

The bottom row of the display reports the signdligdrom the three acquisition channels; respelgtive

L.EM, the left emission channel;
R.EM, the right emission channel,
Exc., the excitation (or reference) channel.

The signal displayed in the bottom row is updatea 40 Hz rate. The units utilized are counts per
second (c/s) in the photon counting acquisition enodarbitrary units when using the analog acqaisit
mode .

VINCI - Multidimensional Fluorescence Spectroscopy
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4.2 Excitation and Emission

The three icons displayed in the Excitation charseetion represent the monochromator, the polarizer
and the shutter. Each icon has different levelsootrol.

There are several ways to have control over thedsv Excitation
.ﬂl F

Pressing on the up/down arrows (where it applidejva for a | Bl "mj

step-wise control of a device.

By rlght-cllcklng on each image, the action menagsessed for @ 90 0 degi‘

specific control of each of the devices. 2

By left clicking on any of the devices icons, oraganove them

to a set position. . Closed

4.2.1 Monochromators

The monochromator settings can be moved up or dovinnm steps by clicking on the up/down arrows
located on the right hand side of the icon.

Move
By right-clicking on the icons (with the exceptiohthe shutter @ Calibrate

icon) one can choose between the following options: ——

Set Bandwidth Factor

ExcitationFilter: Set Wavelength @

Flease enter the target wavelength value

Clicking on <Move> and entering the destination alamgth
allows to move the monochromator to a desired veanggh.
The <Move> option can also be accessed directlyam 20000 nm
alternative way by left-clicking on the icon.

0K | Cancel |
ExcitationFilter CALIBRATION Process: [X|

The <Calibrate> option allows the user to entergbsition of Fllozt ey it Brsle e mesitn
the excitation monochromator, as read on the diais menu is

. . - 00.00
not used on self-calibrating monochromators utilizen some 2 "
spectrofluorometers.
ak. | Cancel |

VINCI - Multidimensional Fluorescence Spectroscopy
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. M Input '
<Set slit width> allows the user to enter the vabfighe slits ks rg'
utilized in the excitation channel monochromator. Enter the: =it width
h.o i
| ] | Cancel |
The <Select Bandwidth Factor> parameter is the waltd in m
nanometers of the slits utilized in the monochramdtinear Enter the handwidth factar
resolution of the monochromator in nanometers phinmater).
a0 hirm
| ak | Cancel |

4.2.2 Polarizers

Clicking the up/down arrows to the right of the nconoves the polarizer between the zero/ninety
positions.

Right-clicking on each of the icons (with the exiep of the Move
shutter icon) allows to select between the follgnvaptions: & Colbrate

For moving the device to fixed positions left-cliok <Move> [ @
and enter the numerical value (in degrees). Adievaly the
<Move> menu can be directly accessed by left-aligkpn the |  Flease enter the target angle value

icon. W00 deg

0k | Cancel

4.2.3 Shutters

The shutters can be opened/closed by directlyiolickn the icon.
Right-clicking on the icon will display the menu. Move
Select <Move> and the shutter will OPEN/CLOSE, dejireg @ Calirate
upon the initial position.

The OPEN/CLOSE operation also can be directly rathiby
left-clicking on the icon.

VINCI - Multidimensional Fluorescence Spectroscopy
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4.3  Sample Compartment

4.3.1 Sample Holder

The Sample Compartment area includes icons forSémaple **™*
Holder and Stirrers, Temperature, Pressure etc.

9 Samplel ©

Right-clicking on the Sample Holder icon will diagl the Move
‘Action Window’. & Calbrats

Change Sample Mame

Select <Move> to move the Sample Holder to a diffier
position.

The <Move> option can be accessed also by lefkidic the Please enter the target pasition
icon itself.

SampleHolder: Set posit... g|

Ok | Cancel

The <Calibrate> option is used for some sample @tnent models equipped with an electronic limit
switch to determine their absolute position.

<Change Sample Name> allows to change the nanieo! | ——— sa... [X|
sample. —

Mew sample nanme:

ak | Cancel

4.3.2 Stirrers
Right-clicking the Stirrers icon will display thaction window’. Move

<Move> will activate the Stirrers. @ Calibrate

Alternatively, the stirrers can be independentipvated and/or stopped by left clicking on the icon
VINCI - Multidimensional Fluorescence Spectroscopy
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Note that the speed of rotation of the stirrersoistrolled through the knob located on the outsidé of
the sample compartment. While each stirrer camntlependently turned ON/OFF, the speed for the
stirrers cannot be independently controlled.

VINCI - Multidimensional Fluorescence Spectroscopy
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5 Adding Devices to the Spectrofluorometer

In order to modify an instrument configuration, tWenci Instrument Configuration Editor has to be
opened. This executable filgificiConfig.exgis located in the main Vinci folder. Open thalder, and
identify the file. Upon clicking on the file andd following blank screen will be displayed:

2 WINCI - Instrument Configuration:

Configurations Devices Control  Help
Excitation Reference
Left: Emission Sample Right Emission
L.Em, Exc. |G R.Em. [N

Click on <Devices> on the menu list on top and tisetect Add. ..
<Add>. Remaove...
[

VINCI - Multidimensional Fluorescence Spectroscopy
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A list of the available devices is displayed. letimstrument "Md Devi P§|’
configuration is not defined, the list includes @flithe available EVIcE —
devices. Light Source Modulator ~
Modulation Frequency Divisor
Reference P M T Gain

Reference Shutter

Right Emission Filker

Right Emission P M T Gain

Right Emission Polarizer

Right Erission Shutker

Sample Holder

Sample Pressure

Sample Stirrers

Sample Temperature

Sample Titratar

Stop Flow Apparatus

Temperature Probe

O l [ Cancel

5.1 Adding a Sample Holder

By clicking on <Sample Holder> the following list &ample
Holders is displayed. Select the desired Samplddddrom the
list.

-
Sample Holder

1_

2-Position Cuvette Circulator
3-Position Cuvette Circulator
4-Paosition Cuvette Circulator
4-Position Pelkier

Generic N-Paosition Cuvette Circulakor
Microwell Plate Reader

Microwell Plate Reader - Multiple Racks

(04 l [ Cancel

VINCI - Multidimensional Fluorescence Spectroscopy
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Sample

Once a Sample Holder has been selected, and ttadlatisn
has been completed, the Sample Holder icon wileapn the
Device Configuration.

@ Sample3 ﬂ K

Right-clicking on the icon will display the actiovindow. This Move
action window includes an additional option: <Adjus @ calibrate
Parameters>.

Change Sample Mame
Adjust Parameters

Generic N-Position Cuvette Circulato. .. g|

The <Adjust Parameters> option allows setting theper
values for the stepper motor driving the Sampledeol

Parameter | ¥alue

1 |halfstep
2 |inhalvelocity 5000
3 |mitsactivehigh
4 |positions 4
5 |ramping 7
6 |rezolution 7
7 |meverze :
8 |stayerergized Z
9 |target mil
10 |havel 1
11 |velocity 16000

ak. | Cancel Set To Default

5.2  Adding Computer-Controlled Stirrers

[~ 2

Each sample compartment is equipped with computetralled eEMPIESLITEE E'

stirrers, which can be activated and added to ne&ument’s || |1 Pasition Sample Holder - 1 stirrer
configuration. M-cuvetke circulator - w1 stirrers
M-cuvette circulator - w2 stirrers

(04 l [ Cancel
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Again right-clicking on the icon will display theaction Move
window’. This window includes an additional optiorAdjust & Calbrats
Parameters>. Checking this option will bring ug tmotor

. . Adjust Parameters
configuration menu.

N-cuvette circulator - v1 stirrers : A... [‘S__<|

The stirrer motor configuration is shown in the léabn the

A Parameter | Value
right.
1 |halistep [
2 |initialvelocity 4000
3 |limitsactivehigh |[+]
4 |limitzwitch []
5 |ramping 1
b |resolution n
T |stavenergized
8 |[tamget mf
9 |[velocity 23000

ak. | Cancel Set To Default

5.3  Peltier Holders and Bath Circulators: Controlling the Temperature of the Sample

=

Sample Temperature

Devices for temperature control that are suppdotedinci are

listed under ‘Sample Temperature’. 1-Pasition Pelkier

4-Position Peltier
: Bath circulator Meslab RTE111M

These devices are controlled through the RS-232 glothe | .20 &0 o nooih RTE

computer (COM ports). The user has to select afporeach | | virtyal

device.

[ 0K, l[ Cancel ]

[~ )

The selection of the COM port is shown in the daling EiopEEEenahperl E'
display. Zom Part
v

[ 0] 4 H Cancel ]
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Sample
Once the selection of the port is completed, thaptrature icon
will be added to the other icons in the sample cantnpent.
20.00 °c :
Rightclicking on the icon will display the ‘action winda Move
Also this action window includes the additionaliopt <Adjust @ Calibrate
Parameters>. Adjust Parameters
[~ ol
Sample Temperature: Set po... E|
By selecting <Move>, the user can enter a tempexatiue (in Please enter the target position
Celsius) to be set for the sample compartment.
20,0
(o] 4 ] [ Cancel ]

1-cuvette Peltier : Adjust Parameters E|

Each device has its own set of parameters. Showtheright
are the parameters for the ‘1-Cuvette Peltier-Qitlest Sample

Parameter | Walue

H0|der’. a1 | baudlfate 13200
2 |databits g
3 |decimals 2
4 |maxTemperature | 99.75
5 |minTemperature | -39.75
& |panty none
¥ |portMumber 1
8 |stopbitz 1

[ | Cancel Set To Default
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Bath circulator Meslab RTET : Adjust... gl

Parameter | Yalue
The window on the right shows the parameters feréith 1_jbaudate 19200
. 2 |databits g
circulator model Neslab RTE7 3 (s .
4 |maxTemperature 150
5 |minTemperature -25

b |panty none
¥ |portMumber 1
8 |stopbits 1

Ok | Cancel | SetToDefauIt|

These parameters are to be left unchanged by #re dhe <Set To Default> button helps the user to
restore the proper values if, for any reasons, ke been changed.

5.4 Microwell Plate Reader

The Microwell Plate Reader offered by ISS (Moddl3®) accommodates up to four (4) plates at a time;
light is brought to the wells by using a fiber @gtibundle, which is part of the package offered3§y.
Each well in the plates can be read sequentiatly fotal of up to 96x4=384 wells.

=

The Microwell Plate Reader is controlled througle tRS232
port of the computer. To add the device to therimsent
configuration, follow these steps: Light Detectors Madulator A

a. Remove any sample holder present in the instrum r';jlglgt lﬁif-lr':i MﬂdulatDrD_ _
H H . adulation Fregquency' LIivisar
Conflguratlon’ . . Reference P M T Gain
b. Select the ‘Add Device’ field and select ‘Sampl |reference Shutter
Holder'. Right Emission Filker
Right Emission P M T zain
Right Erission Polarizer

Riiht Emission Shutker

Sample Pressure
Sample Skirrers
Sample Titratar

Stop Flow Apparatus
Temperature Probe

Add Device

O l [ Cancel

VINCI - Multidimensional Fluorescence Spectroscopy



23

Under ‘Sample Holder select ‘Microwell Plate Resder FSam I Holder gr
‘Microwell Plate Reader — Multiple Racks’ dependiog your P .

experimental set up. 1-Position Cuvette Circulakor
1-Position Pelkier

2-Position Cuvette Circulator
3-Position Cuvette Circulator
4-Paosition Cuvette Circulator
4-Position Pelkier

Generic N-Paosition Cuvette Circulakar

Microwell Plate Reader
Microwell Plate Reader - Multiple Racks

(04 l [ Cancel

Sample

After checking '‘OK’ the Microwell Plate Reader icois
displayed in the Instrument Configuration.

Move
Right-clicking the icon displays the ‘action window @ Calbrate

Change Sample Mame
Adjust Parameters

Rackl_14 w
Selecting <Move> enables to access a certain positi the Rackiia Y N
rack. The letters and numbers identify the exasitipn of the st
wells of a 96-well plate: twelve numbers identihetrows; the CEZE{QHE el
eight letters from A to H identify the columns. rHastance, RackIE
H12 identifies the well located in the lower rigiurner. RackT_1H
The multi-rack option sample holder may accommodgteo Rack Eacmigg
four (4) plates. In this case thiRack numberprecedes the Racki 20
microwell numbers. Racks are numbered from ondoto e
starting with the upper left side and proceedingkivise. R o
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When <Calibrate> is selected, the fiber bundle aveal to theHomePosition. Any additional step is
counted from thélomeposition.

Enter the new name for this sa... g|

An individual well can be renamed by selecting #tenter a
new name for this sample>; the well that is bemamed is the Nesw sample name:
one that is located in the measuring position. |

[ OF. l [ Cancel ]

Microwell Plate Reader : Adjust Para... E|

<Adjust Parameters> lists the default values pentino Model

no. K432. Only some of these parameters can begelaby Parameter Value
the user; specifically: [NumberD R acks 4
MumberDf=Pazitions 12
The ‘Number of Racks’ specifies the number of gdtaded in | HumbefrPosiions g
the device. If the user is planning to measuregsae only, the | nocketifronfack] | 1343
) e P g9 Y, FRackOffzetFromHarme 420
number should be “1”. ‘YRack20ffsetFromPack]l | 1177
‘rRackOffzetFromHame 10
The ‘Number of X positions’ and the ‘Number of Y guons’ | baudate 13200
relates to the type of microwell plate utilized.orFa 96-well | 4atabts : &
. enableE rmorChecking D

plate these numbers are 12 and 8, respectively.aR84 well | . aven
plate, the numbers are 24 and 16, respectively. portMumber 1
shophits 1
Note: The capability of measuring a 384-plate delgaipon it 10
the diameter of the fiber bundle utilized in theasmarements. | ACuvetielliss! a0
WCuwetteld fizat a0

4 ] [ Cancel ] [SetTo Default
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A temperature probe can be conveniently added ®
instrument to record the temperature of the samplEhe
temperature probe is a passive device and only torsnand
records the value of the temperature.

If the device is read through the RS-232 port efcbmputer, as
it is the case for the Fisher-Scientific RTD, th©M port
communicating with the device has to be selectethéyser.

The icon for the temperature probe is a thermometer

Clicking the icon shows 2 options for this accegsor

The <Adjust Parameters> window contains all paranse
pertinent to the probe:

Thermometer: Measuring and Recording the Temperaire of a Sample

TemperatureProbe

3

Fizh tific B TD
Minco Platinum PFRTD
Wirtual

k. |
Choose serial port E]

Com Puart

Cancel ‘

-

ok |

Cancel |

Sample

i 0.00 °c

@ Zalibrate

Adjust Parameters

Fisher-Scientific RTD : Adjust Param... [&|

Parameter | Yalue

baudrate
datahits
decimals
parity
porthumber
stophits

Q500
a
2
nong
1

1

QK

l l Cancel

] l Set To Default
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5.6 Pressure Cell

The ISS Pressure Celb controlled through a manual purr
Adding the pressure pump to the devices in Vintved the
user to set up a series of experiments where thespre is | |ElEN N a Nty s 0e By =
automatically recorded with the other experimeptaimeters. | | Manual Pump

X

Sample Pressure

[ Ok l [ Cancel

Sample

Once the pressure pump is added to the sample congr,
the pressure icon is displayed. The pressure @suared in
Mega Pascal [MPa] units.

@ 5 MPa :

Clicking on its icon will show two choices for theteracting Move

with the Pressure Pump: Acliust Parameters

. Sample Pressure: Set posi... &l
With a manual pump, a target pressure can be ehtar¢he —

software by right-clicking on the icon and selegtitMove>.

Flease enter the karget position

I O ] [ Cancel l
Manual Pump : Adjust Parameters E|
The <Adjust Parameters> fields contain default ealspecific [, E
to the ISS pressure gauge. o
[ K ] [ Cancel ] [Set To Default

5.7  Stopped-Flow Apparatus for Fast Kinetics Measuremets

VINCI - Multidimensional Fluorescence Spectroscopy



27

. . L . Stop Flow Apparatus g]
Vinci supports stopped-flow devices for fast kinstistudies : :
made by several manufacturers. The list is diguagn the gil;li'ézfcphﬂtﬂphﬁ'cs RA2000
right. HiTech SFA20

QLIS 5F

. . Trigger IN = TTL Falling Ed
No icon will appear for the stopped flow apparatosthe | Tiager = 110 rising Edas

Instrument Control display. Yirtual

[ Ok, ] [ Cancel ]

Note: The stopped-flow apparatus is coupled td$&data acquisition card using the kinetics madule
Data acquisition can be done in analog mode usiagA2D or A2D200K data acquisition cards.
Alternatively, fast kinetics data acquisition candone in photon counting mode using the PCMC
version 2 card. Consult with ISS Customer Supfmretails about data acquisition using this
device.

Most of the stopped-flow devices trigger the IS$adacquisition card on a raising TTL pulse.
Devices such as the OLIS SF and the BioLogic modslsire a TTL pulse. The Vinci software,
in conjunction with the data acquisition card defs/both signals.
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5.8 Titrator

Vinci supports the following devices marketed b$1S SampleTitrator |
a. Manual titrator (manually activated syringe) : —
b. Model K430 Single Syringe Titrator e o e Sutings

c. Model 432 Dual Syringe Titrator (Hamilton Model 500} | Madel k432 DuaISifinie

Note: the “Virtual” titrator driver is utilized fodemo purposes
only.

0K l [ Cancel

5.8.1 Manual Titrator

The activation of the manual titrator is suggestden acquiring a series of measurements (fluorescen
intensity, kinetics, polarization), each at a diéi@ fluorophore and/or titrant concentration. Dplats
can be generated with the value of the added vohhmne of the axis.

Sample

H 0 uL

When the Manual Titrator is activated, the syrifggm is
displayed in the Sample Compartment area.

5.8.2 Computer-controlled Titrators
Models K430 and K432 are controlled remotely aridrathe experiment is set no further interventibn o
the operator is required. Both models K430 andXa&® controlled through the RS-232 port.

The COM port has to be selected for the commurtinati

Com Port

-

k. | Cancel |
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If the activation is successful, the syringe icendisplayed in
the Sample Compartment area.

Right-clicking on the icon will display the actievindow.

For programming the titrator the <Adjust Parametetindow
has to be accessed first. In this window, the basrto enter the
volume of the syringe utilized in the experiment.

In the default configuration, the <autorefill> bisxnot checked.
When the box is checked, the syringe is automaficefilled if
the remaining volume of titrant is not sufficienot¢omplete the
experiment.

Several operation options for the titrator can btered via the
Instrument Control panel. When <Aspirate> is deléc
(where?), the user enters the volume requestad)(in

Similarly, to <Dispense> a volume into the cuvette.

The <Move Valve> button allows to move the valwesither of
three positions:

input (input port connected to syringe)

output (output port connected to syringe)

bypass (connection between input and output ports)

Sample

0 uL

Mowve
Aspirate
Dispense
Move Yalve
Adjust Parameters

Single Syringe Titrator, - K430 : Adju... g|

Parameter | Yalue
1 |autorefil [l
2 |portMumber 2
3 |steps 48000
4 |spingeSize | 10000
Ok | Cancel | Set To Default |

SampleTitrator: Set Yolume _|

Pleaze enter the volume to Aspirate

10 ul
(] | Cancel ‘

SampleTitrator: Set Yolume _|

Fleaze enter the volume to Dizpenze

ul

]

Cancel |

SampleTitrator: Move V... E|

Pleaze select the vakve pozition

It JRd

o]

Cancel |
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When <Aspirate> and <Dispense> are used, the saftaatomatically moves the syringe to the proper
position.

59 Monochromator

A third monochromator can be added to the left simis channel of an ISS spectrofluorometer, or a
higher-resolution monochromator can replace thedstal monochromator mounted on the instrument.
Whenever a monochromator is added or replacedgelsan the Instrument Configuration are required.

_ S _ Add Device X
Click on <Left Emission Filter> when adding a mohmmmator

in the left emission channel of the instrument.

ExcitationFilker "
E wcitationPolarizer

E xcitations hutter
L eftE mizsionFilter
LeftEmissionPMT Gain
LeftE mizsionPolarizer
LeftE mizsionS hutter
LightD etectorsh odulator
Light5 ourcebd odulator
ReferencePMTGain
ReferenceShutter
FiightE mizgionFilter
RightE mizzionP T ain
RightEmizsionPolarizer
FiightE mizsionS hutter

S amnleH nlder

kK | Canicel |

Select <Monochromator_t0> for monochromator.

Digikirom CM112
Filterwheel_to
Marual

Monochromator 0
Criel 77200

[ ] [ Cancel

Left Emission

Upon checking the OK box the monochromator icon
displayed in the Left Emission Channel area.

<] 20000 nmﬂ
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The action table is displayed after right-clicking the icon Move
There are several options to choose from: & Calibrate

Set Slit wwidth
Set Bandwidth factor

Adjust Parameters replace

Monochromator_t0 : Adjust Parameters g|

The <Adjust Parameter> window includes the relevd R R ‘

parameters to be changed to drive the stepper nuitdhe — ;

specific monochromator. —— .
decimals 2
gearsratio 4. 000000
halfstep
initialvelocity 4000
limitsactivehigh
limitswitch []
maxwavelength  &00.000000
minwavelength 0.000000
ramping 4
resolution 12
resbwavelength zZ00
reverse ]
slitwidth 1
stayenergized
barget nok ek
welocity a000

Ok ] [ Cancel ] [Set To Default

5.10 Filterwheel

A 4-position filterwheel can be added on the lefission channel of the ISS spectrofluorometers.

, o _ _ B Add Device X
Click on <Left Emission Filter> when adding a friteheel in =

the left emission channel of the instrument. ExcitationFiter ”~
ExcitationPalarizer

LeftEmiszionPh T Gain
LeftE miszionPaolarizer
LeftEmiszionShutter
LightDetectarstdodulatar
LightS aurcetadulatar
ReferencePMTGain
ReferenceShutter
RightE mizzionFilter
RightE mizzionPh T Gain
RightE mizzionPolanzer
RightE mizzionShutter

SamnleHrlder

OF. | Cancel
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Left Emission Filter PZ|

DiEiKrDm CM11Z2

Tanual
Monochromatar_ED
Oriel 77200

Select <FilterWwheel_t0>.

[ (]9 ] l Cancel

The Filterwheel icon is displayed in the Left EnussChannel
area after checking the OK box.

q’filterl nm

The action table is displayed after right-clickiog the icon Move
There are several options to choose from: @ calibrate

Change Filters
Adjust Parameters

change
Select the <Replace Filters> option if it is reqdito enter the (Rt
name fOI’ a SpeCIfIC fllter Example KV550 FPlease place the new filker and enter its name:
[ kvssal |

FilterWheel t0 : Adjust Parameters g|

The <Adjust Parameter> window includes the relevant

parameters specific to the stepper motor of therfilheel. Parameter | Yalue
alfste
initialvelocity 4000
limitsactivehigh
loadaffset -170
positions 4
ramping 1
resolution 10

reversecalibration
stavenergized

targek nok sek
kravel 853
velocity 23000
QK l [ Cancel ] [ Set To Default
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5.11 Controlling the Gain of Photomultiplier Tubes

In photon-counting mode operation maximum-leveltagd is | LehEmissionFilter

applied to the photomultiplier while in analog matie voltage 'i"T
settings can be changed. The change can be domealya |Lightsourcetodulator %

using the knob located on the photomultiplier tilogising, or |ReferencePMTGain

remotely through the computer. When remote gaintrob is EE&E;QE’;ETEMTGE'”

chosen, the switch on the PMT housing has to b@enREM | SampleT emperature

e SampleTitrator
(remote) position. StopFlowhpparatus

TemperatureProbe

In order to add the automatic gain control, setleetlocation of
the PMT.

Click on <OK> button. LeftEmissionPMTGain E3

ISk PMT Gain Contral

Left Emission

A slide bar will appear in the Left Emission chahaea. The
slide bar allows the user to change the gain regaote the B 900 degﬂ
computer screen.

. Closed

The gain can also be set by right-clicking on thaesbar and [ A - X
entering the voltage gain value (in Volts) thatddde applied - " ——
to the PMT. ease enter the target value

ko0 o

OF. | Cancel |

Checking the OK button will set the PMT gain renhpt® the
required voltage value.
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The <Adjust Parameters> window includes parametbes FYE Y AT e Ion t L e
specific to the control of the ISS PMT housings.
Parameter m

initialvelocity 4000
initialvoltage 1200
limitsactivehigh
limnitswitch

maxvoltage 1200
minvaltage 0
ramping 1
resalution 10
stayenergized

karget nok sek

kravel 255
velociky 23000

OK ] ’ Cancel ] ’ Set To Default
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6 Adding ISS Cards Drivers to the Computer Config  uration

The Vinci Software supports the following data astion cards produced by ISS and installed in the

instruments:

Card

PCMC version 1

A2D

PCMC version 2

A2D200K

Bus

EISA

EISA

PCI

PCI

Description
Photon Counting Data acquisition card
Analog Data Acquisition card

Photon Counting Data acquisition card

2-Channel Analog Data Acquisition card

The drivers for these cards are stored in the CDARGDpplied with the software package in the folder

named <inf>.

6.1 PCIl-Based Cards

Insert the card in the computer and a messageagiispll request for the location of the driver. €rh
drivers are located in the folder <inf> storedhe ¥inci software folder. The user will point teet<inf>
folder and the installation procedures starts.

Found New Hardware Wizard

During the installation process
the ISS icon will be displayed

in the dialog windows.

Please wait while the wizard searches. .. .
@ PhotonCounting-totionController «2.0

=5

g

The driver’s installation takes a few seconds. @the installation is completed, the following sards

displayed.
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Click finish when the window [T mmmm—

is displayed. Completing the Add Hardware Wizard

! The wizard found the following hardware connected to your

computer:

Devices Installed

Ta close thiz wizard, click Finish.

6.2 EISA-Based Cards

We assume that the cards are already installedeicémputer. The drivers for these cards havesto b
installed manually:

To do it, insert the Vinci CD-ROM in the appropaatomputer drive, press <Start>, then select
<Settings> and <Control Panel>.

Select the <Add New Hardware> option and the wizeitdguide you through the installation process.

Add Hardware Wizard

YWelcome to the Add Hardware Wizard
S,

Thig wizard helps you:

+ |nstall zoftware to support the hardware pou add to pour
computer.

* Troubleshoot problems you may be having with your
hardware.

& If your hardware came with an installation CD,
it iz recommended that you click Cancel to
cloze thiz wizard and use the manufacturer's
CD to install this hardware.

To continue, click Mest.

[ Hext> |[ Cancel
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Add Hardware Wizard

Select <Yes> to proceed with %
. . Iz the hardware connected? S
the installation.

Have you already connected thiz hardware to your computer?
(%) ¥es, | have already connected the hardware
) Mo, | have not added the hardware et

[ < Back ” T et > l[ Cancel ]

Select <ISS Adapter> from the _ . 5
IISt From the list below. select the type of hardware you are installing .

If pou do niot see the hardware category you want, click Show &l Devices.

Common hardware types:

Show &l Devices
E_é Digplay adapters
4 IDE ATAAT AP controllers
%2 |EEE 1394 Bus host controllers
8 |maging devices
,Ei Infrared devices
E3 \dapters
.1, bl e
w

ST hd b et cmrial s mmbars

[ < Back ” Mext > l[ Cancel ]

When the <Browse> button is pressed, select thatitot of the CD-ROM or the location of the Vinci
software installed on the hard drive of the compute

Select on théssdrvx.inffile.
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A list of the known drivers will
be displayed.

the ISS acquisition cards
installed in the computer.

Follow the instructions given in
the installation window.

Add Hardware Wizard

Select the device driver pou want to install for this hardware. .

Select the driver(S) pertinent to e Select the manufacturer and model of pour hardware device and then click Mest. [f pou

hawe a digk that containg the driver wou want tainstall, click Have Disk.

Model

Fluorescence Comelation Spectrozcopy «0.2
Fluorescence Comelation Spectrozcopy +1.2
Fluorescence Cormrelation Spectrazcopy w1.# madified to have [/0 FIFD's
PhatorCounting-t atiohContraller 1.1

w

& Thiz drniver iz not digitally signed!

Tell me why driver signing is important

[ < Back ” RIS l[ Cancel ]

Hardware to inztall

9 DRA AZD 250K

Add Hardware Wizard

The wizard iz ready to install your hardware .

To start installing pour new hardware, click Mest,

< Back “ Mext > |[ Cancel
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After completion of the [FIT .
installation, this window will
be displayed. Check the Finis
button to finalize the
installation operation.

Completing the Add Hardware Wizard

The following hardware was installed:

@ D& 20 2x80K

YWindows has finished installing the zoftware for this device.

Ta clase thiz wizard, click Finish.

Once the files are installed, they are listed | revice Manager of the computer. Open the <Device
Manager> panel under <System Properties>.

£ Device Manager,

The ISS icon will appear in the list of the install
devices close to the <ISS Adapters>; the namedf e -
installed data acquisition card is displayed ad.wel g 2

File  Ackion  Wiew  Help

+ iy Compuker

+- g Disk drives

+ j Display adapters

+ly DYDJCD-ROM drives
+4=%) Floppy disk controllers
+-J, Floppy disk drives

+ % IDE ATAATAPT controllers

155 Adapters

DRA A20 250K
PhotanCounting-MationController «2.0

+ e Kevboards

+- "y Mice and other pointing devices

+- & Moritars

+-E8 MNetwork adapters

+- i Ports (COM & LPT)

+- 8% Processors

+- @), Sound, video and game controllers

+ System devices
+ Universal Serial Bus controllers
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7 Modifying the Instrument Configuration

7.1  How to Remove a Device from the Instrument Configuaition

Devices can be removed as well from Instrument iQardtion.

To add/remove devices to your instrument configonain the Add...
Instrument Configuration Editor click on <Devicesthen REMOvE. ..

“Remove”:

EwcitationPolarizer
ExcitationShutter
LeftE mizzionPolarizer
LeftE mizsionS hutter
References hutter
RightE mizzionFilter
RightE mizzionPolarizer
RightE mizsionS hutter
SampleHolder
SampleStirers

Select from the list the devices that need to bwxed from the
configuration.

] | Cancel ‘

Once a device has been selected, it will be remdrad the Instrument Configuration file if the OK
button is checked. The new file has to be saveth®onew configuration to take effect (see sec8@).
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7.2 Virtual and Real Acquisition Modes

By checking <Virtual>, the user can select betwdendemo | . virtual
mode of operation or the <Real> Data Acquisitiordmo

The Virtual mode is selected when using the sofwar a workstation for data manipulation and data
analysis. The Virtual mode can also be used talsit@ data: the computer to check and test aconsit
routines provides values.

The <Real..> feature allows the user to select the proper dff i rac i R )

acquisition card(s) utilized in the instrument asllwas the | Meencenrole
. . [FlPeme_ven [JPemc_wil  [JUsh40267  [ParallelPort [ Yirbual
proper controller of the instrument automation dees. When
. . . . . . ModeSideContraller

checking <Real...>, the following window is displayed ey e P
FhotonCounting Acquisition
[#lpeme_vz0  [Jpeme_vil [irtual
Dual Channel Analog Acquisition
[¥]bcazd  [Jora [ virtual
GpibInterface
[Cieee_32m [ virtwal

The following five cards supported by the Vincitsadre are:

A. PCMC versions 20 and 11 (ISA bus) and 20 (P@)b These cards are utilized for the
instrument control and for data acquisition in gimtounting mode.

Note: These cards are used to control the steppetors on the instrument
(MotionController) as well as to set the left/rigitannel for data acquisition in analog mode.

B. The A2D card (ISA bus) and the A2D200K card (BGs) are utilized for analog data
acquisition.

Note: If all the cards are selected, Vinci procetdsheck first for the presence of PCl-based ¢afds
these cards are not found, then it assumes th#&bus cards are present.
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7.3 Loading a Predefined Instrument Configuration

Vinci includes the default parameters of the insents offered by ISS; one can simply load the
configuration for a set instrument. The followimgtrument configurations are included in the safev

Default Instrument Configurations included in Vinci

PC1 - Photon Counting Spectrofluorimeter

K2 - Multi-frequency Phase Fluorometer

Chronos - Lifetime Spectrometer

Phoenix - Upgrade of the SLM8000, SLM8100, SLM4800p

As shown below, the user can add a custom-configurand save it as a default configuration. This
feature is useful when interfacing the instrumeith@xternal devices such as a stopped-flow appsyat
titrator or a computer-controlled temperature bathother devices controllable through the RS-28& p
of the computer. The software includes propereassvfor controlling some of these devices (see tggda
list onwww.iss.com and for synchronizing their operations with tleadacquisition.

7.3.1 How to Select a Pre-defined Instrument Configuratio

Open thdnstrument Configuratiofiile and select <Configurations> on the top rovilaf screen.

& VINCI - Instrument Configuration: * E][E‘E‘
L IERRNES Devices  Control  Help

Mew Excitation Reference
User Defined ¥

K2
FCL »
3M b

Left Emission Sample Right Emission

L.Em. Exc. [ NG r.Em. NG

There are 3 configuration choices to choose from:

a) New
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b) User-defined
c) Factory

Select a file

Configuration files are stored
in the Configuration folder,
which is one the folders

included in the Vinci software.| ponas o
Once generated configuratiof .

files can be stored directly in| o
this folder.

Save in: | |23 Configurations

5 (chranes:
! ke

| o« Bk Er

s,

My Documents

-

My Computer

Mypf;lj;{mk File name: | ﬂ Save |
Saveastype: IS5 Configuration Files [*fcfg) | Cancel
7.4  Saving a Configuration
Once an instrument configuration file has been geed, click M
on <File> and select <Save As>. Open...
p
Save As...
Exit
Select the _ Configurations{ ey )
folder in the Vinci folder. Th|s savein [ Vi 5 ck £
folder includes the various —
. . . g -2 Configurations
InStrument COI’]fIguratIOI’]S th81 @ @Corrections
are  available. A new| pomems  eeTeRe
configuration can be saveqd (7. ot
with a new name in the specifiq  poe g;';fnj:
folder. : DT
4 (Cvinci_1_1
. M D"'j g Current.ifcfg
Note that a file named| ™ "=me
“Current.ifcfd is present in the iﬂ
VInC'I foIder. ANy  New | Computer
configuration has to be save _
under this filename for the ﬂ
configuration to be active wher] Mliewek  Fienane | o [ see |
the acquisition software starts. Saveastype: 1SS Configusation Fles [*fcfo = oo |
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7.5 Details of the Instrument Configuration File

When pressing <View> in Experiment and Instrumeont@l, Log ALT-L
the button is displayed. E

Clicking on it will list all automated and activatedevices on

H H 7 H 3 Iritiglizing LeftEmizsionShutter .. ~
the instrument in a separate window on the rigtle Sf the |5 e one
screen. Dane initializing  LeftEmissionShutter

Iritiglizing ReferenceShutter ...

The list is used for verification purposes onlyf ahy of the |cising Referenceshutter ... Done
devices fails during the initialization process, exmor message | Do hiisizng Referenceshutter

Initizlizing FightEmizzionFilter ...

i I Calibrating RightErmizzionFilter ...

IS dlsplayed. RightEmissionFilber gt tar 200

Taking RightEmizzsionFilker to 201.0 nm ..
dane

Taking RightEmizsionFilker to 2000 nm ..
dane

Done initializing  RightE missionFilker

Initizlizing  FightEmiszionPolarizer ..

Taking RightEmizsionPolarizer o horizontal pozition...
daone

Done initializing  RightE missionPalarizer
Initizlizing  RightEmizzsionShutter ...

Clozing RightEmizszsionShutter ... Done
Done initializing - RightE mizsionShutter
Initiglizing SampleHolder ...

Taking SampleHolder tolast position ...
Done initializing S ampleHalder

Initiglizing  SampleStirers ...

Turn all stirers on

Done initializing S ampleStirers

7.6  Error Messages for Failing to Add a Device

If a device is not connected during the installatprocedure, a [
warning message is displayed on the screen. Thainga
message on the right alerts the user about a daituradd the 3 Could net add SampleTitrator

Titrator.
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1.7

Acquisition Parameters

The Acquisition Parameters page deals with theigordtion of each instrument. Some instrumenty onl

acquire in Photon Counting mode; others only inldganode; some instruments acquire data in both

modes.

The term “format” refers to the geometric configioa of an instrument. Instruments configured in L
format have one emission channel only, either téie &r the Right. Instruments configured in T-f@atm
feature two emission channels.

The measurement set up is specified under Acquisiti Vinci Experiment and Instrument Control

25 VINCI Experiment and Instrument Control

File View Experiment Run Settings Analysis Diagnostics Help

/=1Ey

[

] Time elapsed:

Acquisition :_InstrL_lment Cantral

Acquisition Contral

Mode

Format ®L OT

Side  @left ORight

[ Time-Resalved

(& Phaton Counting () Analag

M=y} 93269.0

Dual Channel Analog Acquisition

Right Emission Gain 1 Overflow 32000

Excitation Gain 1 Overflow 32000

B 62183.0 REmIEEE

7.7.1 Acquisition Controls

Mode

Format

Side

Refers to the type of data acquisition. Choices are
<Photon Counting> or <Analog>

Refers to the instrument configuration geometry:
<L-format> is used for measurements utilizing onession
channel;

<T-format> is used for measurements utilizing twassion
channels.

Defines which emission channel is used for the
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measurement. In case of T-format measurementskiisn
is redundant.

7.7.2 Dual Channel Analog Acquisition Controls

Lifetime measurements are performed utilizing thealdg acquisition mode. Upon selecting this mode
the user has the option to control two additiorsabmeters:

Gain The analog data acquisition cards supported byiV@ature
on-board gain controls accessible through the wpido
arrows in this window.

Overflow Is the maximum signal digitized by the analog data
acquisition card,;
a. For A2D card (12-bit data acquisition card) dverflow
value is 4,000;
b. For A2D200K card (16-bit data acquisition catd
overflow value is 32,000.
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8 Experiments: A Detailed Exposition

Experiments can be selected in Vinci-Experimentlasttument Control. Click on “Experiment” and the
following list of experiments will appear:

If “Spectra” is selected, a menu of the variousetypf Spectra
spectra that can be executed will be available. Single Point
Slow Kinetics

Ernission

Makrix

Repeated Emission
Repeated Excitation
Synchronous

Faskt Kinetics
Time Resolved

3
3
3
4
4
3

ser Defined
8.1 Spectra

8.1.1 Emission Spectra

For the acquisition of emission spectra the optiBmission” is selected from the menu above. When
selecting “Emission” the following page is displdye

2 VINCI Experiment and Instrument Control

File “iew Experiment Run Settings Analysis Diagnostics Help
O Time elapsed: N /A
Experiment | visualization | Acquisition | Instrument Control |
; Advanced
i |
Tilc 1 [CIBlank Sample
Comment | ) |
f 2 [Jratio with excitation
Measurement | Inkensity |
= == = DStop skirrers during measurement
Signal Averaging
= E [CIminimal sample exposure ko light
Max Iterations | 10 Max ESE (%) | 0.0 —
5 = i Re-estimate Dark every | 3 | minukes
[ stop experiment if ESE nat mek . -
‘Yariable Parameters Fixed Parameters
Excitation Wavelength {nm )
Start | 300.00 Stop | 500,00 | Step | 1.00 | Cuskom |
L.Em. Sl 15537.3 R.Em.m:I:E
This page contains the following parameter
Title Enter an alphanumeric title for the measuremene Th

title is displayed when the file is opened.
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Comment

Measurement

Signal Averaging

Max lterations

Max ESE (%)

Stop experiment if
ESE not met

Variable Parameters

Start

Stop

Step

Custom

Fixed Parameters

Value

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected but it also allows to choose to another
parameter at this stage if necessary

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnmati
time. If e.g. a value of “5” is entered, the
measurement of each data point will last 0.5 sexond

Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time

specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeaSE

is not met> box is checked.

Starting wavelength of the emission monochromator
(in nanometers)

Ending wavelength of the emission monochromator (in
nanometers)

Indicates the step-size of the emission monochramat
in nanometers

Select this box for editing the predefined numérica
values to be measured (see below)

Position (in nanometers) of the excitation
monochromator
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Advanced Parameters

Blank sample When this option is checked, a blank is measureigiun
the same conditions as the sample for blank coorect

Ratio with excitation ~When this option is checked the signal in the eiminss

channel is referenced with the signal in the refeee
channel. (see also 8.1.1).

Stop stirrers during ~ When this option is checked, stirrers stop during t

measurements actual time of data acquisition to avoid fluctuasoof
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofe

exposure to light actual data acquisition and closed the remaining ti

Re-estimate dark The value of the dark current is determined evéry “

every ... minutes minutes, where “t” is the value entered in thisdfie

Once the input of parameters is completed, clickhengreen triangle to start the data acquisition.

G [ ] Time elapsed: N/ A

8.1.1.1 Emission Spectra with and without Reference Channel

In some instances it might be of interest to ther us acquire corrected emission spectra using the
reference channel. Suppose we want to acquirenésien spectrum between the wavelengthasnd »;

the intensity at each wavelength is corrected leyitkensity monitored through the reference chaagel

in the following relation:

I/ = | | £/
E/
where:
| / Corrected fluorescence intensity at wavelength
| E/ Fluorescence intensity at wavelength
| £/ 1 Intensity at 1 monitored by the reference channel
| £/ Intensity at monitored by the reference channel

If for some reasons the intensity of the excitatight changes (for instance fluctuations in thghti
source) the fluorescence intensity is expectechemge correspondingly. Using the option “Ratiohwit
excitation” helps to correct for these variationsdividing the two intensities, we get a numbert tisa
independent of these variations; this number idipligd by the intensity of the excitation at, which is
used as a normalization factor.
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In order to have the excitation channel correctitade, check — Advanced
the box “Ratio with excitation” in the Advanced Bareters [ ]glank Sample
field.
Ruatio with excitation
|:| Stop stirrers during measurement

[ImMinimal sample exposure ko light

Re-estimate Dark every | 3 rminukes

8.1.2 Excitation Spectra

In this experiment, the excitation monochromators@nned between two wavelengths, while the
emission monochromator is set at a fixed wavelengthically, the set wavelength of the emission
monochromator is higher than the maximum wavelenggiched by the excitation monochromator.

Excitation spectra require the use of a quantunmissuo correct for variations in the light outmitthe
utilized light source. Excitation spectra are #tfiere always acquired using the “ratio with exdoiat
option, which is set as a default in the software.

The following page is displayed when this type @asurement is selected,:

2 VINCI Experiment and Instrument Control E]E|
File View Experiment Run Settings Analysis Diagnostics Help
G [ ] Time elapsed: N/ A
Experiment | visualization | Acquisition | Instrurment Control
Advanced
Titls Excitation Spectrum
L B | [CIElank Sample
cCamment
Ratio with excitation
Measurement | Intensity w
D Skop stirrers during measurement
Signal Averaging
[CIMinimal sample exposure ba light
Mazx Iterations | 10 Max ESE (%) | 0.0
Re-estimate Dark every | 3 minukes
I:l Stop expetiment if ESE not met
Watiable Parameters Fixed Pararneters
Excitation Wavelength ¢ nm ) Right Emission Wavelength ¢ nm )
Stark | 300.00 | Skop | 400.00 | Step | 1.00 Custom [] Value | 500
L.Em. I 24 621340 fa¥Sul  59994.08
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General Parameters

Title

Comment

Measurement

Signal Averaging

Max Iterations

Max ESE (%)

Stop experiment if
ESE is not met

Variable Parameters

Start

Stop

Step-Size

Custom

Fixed Parameters

Value

Enter an alphanumeric title for the measuremeneé Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected but it also allows to choose another pet&m
at this stage if necessary

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will maee
the next data point unless the <Stop experimeaSE

is not met> box is checked.

Starting wavelength of the emission monochromator
(in nanometers)

Ending wavelength of the emission monochromator (in
nanometers)

In nanometers, the difference between successive
locations of the emission monochromator

Select this box for editing the values defining the
position of the emission monochromator (see below)

Position (in  nanometers) of the emission
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monochromator

Advanced Parameters

Blank sample When this option is checked, a blank is measurel&iun
the same conditions as the sample for blank céorect

Ratio with excitation ~When this option is checked the signal in the eimnss
channel is referenced with the signal in the rafeee
channel. (see also 8.1.1).

Stop stirrers during ~ When this option is checked, stirrers stop during t

measurements actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofe

exposure to light actual data acquisition and closed the remainme ti

Re-estimate dark The value of the dark current is determined evéry “

every ... minutes minutes, where “t” is the value entered in thisdfie

When done entering the parameters, click onto teergarrow to start the data acquisition.

O [ ] Time elapsed: /A

8.1.2.1 Excitation and Emission Spectra with Asymmetric Moement of the Excitation
Monochromator

This feature allows the user to acquire excitatiod emission spectra with asymmetric position ef th
monochromator. Some examples of measurementsahdie acquired include the following:
An excitation spectrum is scanned every 5 nm inrdgton from 300 to 400 nm; within this
region, the scan step-size is 1 nm from 350 tor8#0
An excitation spectrum is scanned from 400nm to 13®Q(reversed scanning)

In the Experiment page, check the <Custom> boxe Jidit List> button is displayed.

For Excitation spectra Excitationtwavelength [ nm |

| | Customn W Edit List

For Emission spectra RightE mizziontavelength [ nm |

| | Customn W Edit List
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The list displays the positions of the excitati@® émission)

monochromator at which the intensity of fluoreseendll be
recorded. When the spectrum is recorded from 30Ga400 ale i K\ ¥ | ~F|
nm with a 1 nm step-size, such list includes tHaes300, 301, [0 =
3 02, etc. 301.0
302.0
3035.0
- . . iae 304.0
This list can be edited by pressing i3 button on top. Items || aos.0
306.0
on the list can be deleted by pressingJK button. SR
309.0
3100
311.0
31z2.0
3130
314.0 W
ok | Cancel |

For instance, we want to acquire data from 300 md00 nm but want to skip the region from 350 nm to
360 nm all the is required is to delete the val8®&8, 351, ..., 359 and 360 from the list. The eroissi
monochromator will move only to the points spedifie the list.

8.1.3 Excitation-Emission Matrices

In this data acquisition routine, the excitationnmochromator is scanned between two wavelengthsawith
set step size. At each position of the excitattmmochromator, the emission monochromator is sehnne
between two wavelengths.

As an example, we will acquire spectra on ovalefibe excitation monochromator varies between 280
nm and 380 nm, with 10 nm intervals. At each wd&rthe emission monochromator is scanned between
400 nm and 550 nm, with 1 nm steps.

The setting is reported in the following screere positions of both the excitation monochromatat a
the emission monochromator can be edited.
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2 |VINCI Experiment and Instrument Control

File view Experiment Run Settings Analysis Diagnostics Help

] Time elapsed: N/ A

Signal Averaging

Max Tterations | 10 Max ESE (%) | 0.0
D Stop expetiment if ESE nat met

Variable Parameters

Right Emission \Wavelength { nm )

Start | 400 Stop | 600 Step | 1.00

Excitation Wavelength  { nm )

Start | 280 Stop | 380 Step | 5

L.Em. I

Advanced
[ Blank sample

O [
Expetiment | yisualization | Acquisition | Instrument Control
Title Ovalene
Cornmenk
Measurernent | Inkensity v

[ Ratio with excitation

D Stop stirrers during measurement

[ Minimal sample exposure ko light

Re-estimate Dark every | 3

Fixed Patameters

Custom D

Custom D

2% 62205.0 Y= 7005600

minutes

General Parameters

Title

Comment

Measurement

Signal Averaging

Max Iterations

Max ESE (%)

Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agerg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
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Stop experiment if
ESE is not met

acquiring the next data point.
Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will maee
the next data point unless the <Stop experimebSE

is not met> box is checked.

Variable Parameters for Right Emission and Exadtathonochromators

Start

Stop

Step-Size

Custom

Advanced Parameters

Blank sample

Re-estimate dark

Ratio with excitation

Stop stirrers during
measurements

Minimal sample
exposure to light

Starting wavelength of the monochromators (in
nanometers)

Ending wavelength of the monochromators (in
nanometers)

In nanometers, the difference between successive
locations of the emission and excitation
monochromators

Select this box for editing the values defining the
position of the emission monochromator (see below)

When checked, the measurement on a blank is adquire
and subtracted from the sample measurement data

The value of the dark current is determined evéry “
minutes

When this option is checked the signal in the eimiss
channel is referenced with the signal in the rafeee
channel

When this option is checked, stirrers stop durbrey t
actual time of data acquisition to avoid fluctuasaf
the fluorescence signal

The excitation shutter is open only during the tiofe
actual data acquisition and closed the remainmg ti

When done entering the parameters, click onto thergarrow to start the data acquisition.

] Time elapsed: N/ A

0O [

The acquired plot will look like the one reportedhe following picture.

VINCI - Multidimensional Fluorescence Spectroscopy



56

ovalene

*;:i_' 0,000
& 50,000
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= 0000
20,000
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400

A detailed discussion of the 3D plot propertied fallow in the section covering the data displajhe

graphic routine utilized by Vinci features seveoations such as zooming, rotation, and editinghef t
spectra colors.

8.1.4 Repeated Excitation and Emission Acquisition Specr

This routine allows the user to acquire an emissiogxcitation spectrum for a specified numberioes.
The repetition can be automatic or manually actiddiy the operator. The screen-shot below shows the

window, which is displayed when <Repeated Emissisrselected. The measurement option <Repeated
Excitation> produces a similar screen.
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2 |VINCI Experiment and Instrument Control

File view Experiment Run Settings Analysis Diagnostics Help

] Time elapsed: N/ A

Signal Averaging
Max Tterations | 10 Max ESE (%) | 0.0

D Stop expetiment if ESE nat met

Variable Parameters

Right Emission \Wavelength { nm )

Start | 400.00 | Skop | 500.00 | Step | 1.00

Tteration

Murrber of iterations | 5

——c ]

O [
Expetiment | yisualization | Acquisition | Instrument Control
Title: Hew
Cornmenk
Measurement | Inkensity b

Manual Advance

Fixed Patameters

Excitation Wavelength  { nm )

Walue | 0.00

2% 62265.0

Advanced
[ Blank sample

[ Ratio with excitation
D Stop stirrers during measurement

[ Minimal sample exposure ko light

Re-estimate Dark every | 3 minkes

Y= 60926.0

Information Parameters

Title

Comment

Measurement

Signal Averaging

Max lterations

Max ESE (%)

Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measurein@n
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.
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Stop experiment if
ESE is not met

Variable Parameters

Start

Stop

Step-Size

Custom

Fixed Parameters

Value

Iterations

Number of Iterations

Manual Advance

Advanced Parameters

Blank sample

Re-estimate dark

Ratio with excitation

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeBSE

is not met> box is checked.

Starting wavelength of the emission monochromator
(in nanometers)

Ending wavelength of the emission monochromator (in
nanometers)

In nanometers, the difference between successive
locations of the emission monochromator

Select this box for editing the values defining the
position of the emission monochromator (see below)

Position (in nanometers) of the excitation
monochromator

Number of times the acquisition of the emission
spectrum is desired.

When the box is checked, a new acquisition isextart
by the experimenter by clicking on the <Continue>
button.

When checked, the measurement on a blank is adquire
and subtracted from the sample measurement data

The value of the dark current is determined evéry “
minutes, where “t” is the value entered in thisdfie

When this option is checked the signal in the eimiss
channel is referenced with the signal in the refeee
channel
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Stop stirrers during ~ When this option is checked, stirrers stop durirey t

measurements

actual time of data acquisition to avoid fluctuagaf

the fluorescence signal

Minimal sample
exposure to light

The excitation shutter is open only during the tiofe
actual data acquisition and closed the remaining ti

When done entering the parameters, click onto thergarrow to start the data acquisition.

0O [

8.1.5 Synchronos Spectra

] Time elapsed: N/ A

Synchronous spectra are a useful tool to invegtifad range of excitation and emission wavelenfgths

a compound. Typically, the two monochromators amanned in sequence with the emission

monochromator starting at a longer wavelength tharexcitation monochromator.

The following figure displays the window for synohous spectra acquisition. The user is requested t

enter the starting and ending wavelengths of eamtoghromator, along with the step size. The pwsiti

of each monochromator can be edited.

D Skop experiment if ESE not met

Wariahle Parameters

Right Emission Wavelength { nm )

Start_400‘00 Stop | 500,00 | Step | 1.00 Custom []

Excitation Wavelength  { nm ) synchronized with Right Emission Wavelength

Start | 300,00 | Stop | 400.00 | Step 100 | custom []

LEm. I

2 62206.0

I VINC| Experiment and Instrument Control E]El
File View Experiment Run Settings Analysis Diagnostics Help
G [ ] Time elapsed: N/ A
Experiment | visualization | Acquisition | Instrument Contral
Advanced
Title hlew [JBlank sample
Comment
[ Ratin with excitation
Measurement. _Intens\ty b [ stop stirrers during measurement
Signal Averaging [IMinimal sample expasure ka light
IMax Iterations | 10 Max ESE (%) | 0.0

Re-estimate Dark every | 3 minukes

Fized Parameters

jR¥=yf  69013.08

General Parameters
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Title

Comment

Measurement

Signal Averaging

Max Iterations

Max ESE (%)

Stop experiment if
ESE is not met

Variable Parameters

Start

Stop

Step-Size

Custom

Advanced Parameters

Blank sample

Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will madee
the next data point unless the <Stop experimeaSE

is not met> box is checked.

Starting wavelength of the emission monochromator
(in nanometers)

Ending wavelength of the emission monochromator (in
nanometers)

In nanometers, the difference between successive
locations of the excitation and emission
monochromators

Select this box for editing the values defining the
position of the emission monochromator (see below)

When checked, the measurement on a blank is adquire
and subtracted from the sample measurement data
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Re-estimate dark The value of the dark current is determined evéty “
minutes

Ratio with excitation ~When this option is checked the signal in the eimiss
channel is referenced with the signal in the refese
channel

Stop stirrers during ~ When this option is checked, stirrers stop during t

measurements actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofie

exposure to light actual data acquisition and closed the remainimg ti

When done entering the parameters, click onto teergarrow to start the data acquisition.

O [ ] Time elapsed: /A
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8.2  Single Point Measurement

Single Point Measurements are aimed at measudogecence parameters at a specific, fixed exmitati
or emission wavelength or if it is a ratiometric amarement at two distinct excitation or emission
wavelengths.

Three types of fluorescence measurements can lokeiciel:

Fluorescence intensity at a specific wavelength
Fluorescence polarization at a specific wavelength
Ratiometric measurements at selected wavelengths

These three options are displayed when selectimggieSPoint Intensity
Measurements> from the <Experiment> menu. Polarization

R.atio

8.2.1 Single Point Intensity Measurements

When selecting <Intensity>, the following windowpaars:

56 VINCI Experiment and Instrument Control

File Wiew Experiment Run  Settings Analysis Diagnostics  Help

G Time elapsed: N/ A

Experiment | yisualization | Acquisition | Instrument Contral

Advanced
It (i [CJelank sample
Comment | ]
f [CIratio with excitation
Measurement !_Intensity .v.

DStup stirrers during measurement
Signal Averaging

i [CIminimal sample exposure to light
May Tterations | 10 Max ESE (%) | 0.0

Re-estimate Dark every | 3 | minutes
[ 5top experiment if ESE not met . B
Wariable Parameters Fixed Parameters
Iteration Excitation wawvelength  ( nm )
Mumber of iterations | 10 Manual Advance [ Value | 350,00
Right Emission Wavelength [ nm )
Valug ESDDD
L.em. NG D@ 62287.0 R.Em.JIEEEGEY

Information Parameters
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Title

Comment

Measurement

Signal Averaging

Max lterations

Max ESE (%)

Stop experiment if
ESE is not met

Variable Parameters

# of Iterations

Manual advance

Fixed Parameters

Value

Value

Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time

specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeaSE

is not met> box is checked.

This field indicates how many times a data pointeis
measured

If this field is checked the user initiates remeament
of the data point with a mouse-click

Position (in nanometers) of the excitation mono-
chromator

Position (in nanometers) of the emission mono-
chromator
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Advanced Parameters

Blank sample Position (in nanometers) of the excitation mono-
chromator

Ratio with excitation ~When this option is checked the signal in the eiminss
channel is referenced with the signal in the refese

channel
Stop stirrers during ~ When this option is checked, stirrers stop during t
measurements actual time of data acquisition to avoid fluctuagoof
the fluorescence signal
Minimal sample The excitation shutter is open only during the tiofe
exposure to light actual data acquisition and closed the remaining ti
Re-estimate dark Number of minutes “t” between dark current checks

When done entering the parameters, click onto thergarrow to start the data acquisition.

G [ ] Time elapsed: N/ A

8.2.2 Single Point Measurement of Fluorescence Polarizaii

In Single Point Polarization measurements the fmalon (or anisotropy) of a sample is measured at
specific wavelength. In this type of measuremémtsexcitation and emission wavelengths are fixed.

Left/Right channel acquisition is selected in th&cguisition> menu. The selection is done prior to
starting the data acquisition.

Upon selecting <Polarization> from the <Single Pdfleasurement> menu the following screen will be
displayed:

VINCI - Multidimensional Fluorescence Spectroscopy



65

2 VINCI Experiment and Instrument Control

File Wiew Experiment Run Settings Analysis Diagnostics  Help

Time elapsed: N/ A

O

Title: | Mew
Comment

Measurement | Polatization

Signal Averaging

Max Iterations | 10

Variable Parameters

Iteration

Murnber of iterations | 10

L.Em. I

|:| Stop experiment if ESE not met

Experiment | Misualization | Acquisition | Instrument Control

Max ESE (35 | 0.0

Determine G-Factar Advanced
O Always [CBlank Sample
@ once
O Given [Ratio with excitation
-
= |:| Stop stirrers during measurement
[IMirimal sample exposure to light
Re-estimate Dark every | 3 minuktes
Fixed Parameters
Excitation Wavelength {nm )
| Manual Advance [ value | 350,00
Right Emission Wavelangth { nm )
yalue | 35.0:00.:
=l  62271.0 R.Em. I RHY

Information Parameters

Title

Comment

Measurement

Signal Averaging

Max lterations

Max ESE (%)

Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuren@n
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
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acquiring the next data point.
Please see Chapter 10 for more details on this.issu

Stop experiment if If ESE 0 and the ESE value is not reached within the
ESE is not met time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimebSE
is not met> box is checked.

Variable Parameters

# of Iterations This field indicates how many times a data pointeis
measured
Manual advance If this field is checked the user initiates remeament

of the data point with a mouse-click

Fixed Parameters

Value Position (in nanometers) of the excitation mono-
chromator

Value Position (in nanometers) of the emission mono-
chromator

Advanced Parameters

Blank sample Position (in nanometers) of the excitation
monochromator

Ratio with excitation =~ When this option is checked the signal in the eimnss
channel is referenced with the signal in the refeee

channel
Stop stirrers during ~ When this option is checked, stirrers stop durire t
measurements actual time of data acquisition to avoid fluctuasaf
the fluorescence signal
Minimal sample The excitation shutter is open only during the tiofe
exposure to light actual data acquisition and closed the remainine ti
Re-estimate dark The value of the dark current is determined evéry “
minutes
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One last parameter that needs to be addressee loigéh is the Dieterming G-Fackar

g-factor. O dlnays
(%) Once
{:} Given

There are three choices available for the measumeof¢he G-factor:
a. The G-factor is measured each time;
b. The G-factor is measured once (default value);
c. The G-factor is not measured but is directly emtenethe field ‘G’ below

When done entering the parameters, click the gremnv to start the data acquisition.

G [ ] Time elapsed: N/ A

8.2.3 Single Point Ratiometric Measurement

In this type of experiment the fluorescence intignisi measured at two fixed positions of the emissi
monochromator (with the excitation monochromatgedi) — emission ratiometric measurements - or at
two, fixed position of the excitation monochromagerth the emission monochromator fixed) —excitatio
ratiometric measurements.

I VINCI Experiment and Instrument Control

File Wiew Experiment Run Settings Analysis Diagnostics Help

G Time elapsed: N/ A

Expetiment | Visualization Acquisition | Instrument Control

Intensity1 Advanced
Title | Mew
Excitation | 200.0 | Emission | 400.0 [ tank sample
Comment
Inktensityz
Measurement | Ratio hd Excitation .300..0. Emission SDD:ﬁ

|:| Stop stirrers during measurement
Signal Averaging
[ Mirimal sample exposure ko light

Max Iterations | 10 Max ESE (3] | 0.0 Correction Fackor | 1.0
Re-gstimate Dark every | 3 minuEes
I:‘ Stop experiment if ESE nok met .
Wariable Parameters Fized Parameters
Iteration
Mumber of iterations | 10 Manual advance []
e S 622140 R.Em. JIEEERIEY
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General Parameters

Title

Comment

Measurement

Signal Averaging

Max lterations

Max ESE (%)

Stop experiment if
ESE is not met

Variable Parameters

# of Iterations

Manual advance

Fixed Parameters

Value

Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time

specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeaSE

is not met> box is checked.

This field indicates how many times a data pointeis
measured

If this field is checked the user initiates remeament
of the data point with a mouse-click

Position (in nanometers) of the excitation mono-
chromator
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Value Position (in nanometers) of the emission mono-
chromator

Advanced Parameters

Blank sample Position (in nanometers) of the excitation
monochromator

Stop stirrers during ~ When this option is checked, stirrers stop durirey t

measurements actual time of data acquisition to avoid fluctuasaf
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofe

exposure to light actual data acquisition and closed the remainime ti

Re-estimate dark The value of the dark current is determined evéry “
minutes

Ratiometric measurements require the input of &udit - Intensityl

parameters: positions of the excitation and eSS g, iation | 20000 | Emission | 400.0
monochromators and if applicable a correction fatttat allows
correcting for any instrument related asymmetries. Intensicy?

Excitation | 300.0 Ernission | 400.0

Correckion Factor | 1.0

When done entering the parameters, click onto thergarrow to start the data acquisition.

|>. E xpenments Spectra Excitation Time elapsed: NfA
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8.3 Slow Kinetics

In this series of experiment, the fluorescence e&asared versus time. Three types of fluorescence
measurements are feasible:

Fluorescence intensity at selected wavelengths
Fluorescence polarization at selected wavelengths
Ratiometric measurements at selected wavelengths

These three options are displayed when selectitgnS Inkensity
Kinetics> in the Experiment list. Polarization

R.atio

The shortest time interval (time resolution) thah de resolved in this type of measurements is 300
milliseconds. To acquire data with shorter timsofation the <Fast Kinetics> option has to be gebkc
(see below).

The Left/Right channel acquisition is selectedha &£Acquisition> menu. The selection is done piwor
starting the data acquisition.

8.3.1 Slow Kinetics: Intensity

When selecting <Intensity>, the following windowpaars:

& IVINCI Experiment and| Instrument Control ggl
File Wiew Experiment Run Settings Analysis  Diagnostics  Help
g [ | Time lapsad: N/ A
Experiment | visualization Acquisition || Instrument Control
" Advanced
UED bl [ Blank Sample

Comment

[[] Ratio with excitation
Measurement | Inkensity v

[ stop stirrers during measurement:
Signal Averaging

L [ Minimal sample exposure to light
Max Ikerations | 10 Max ESE (%) | 0.0
Re-estimats Dark evary | 3 minutes
[15top experiment if ESE nok met -
Wariable Parameters Fized Parameters

Time (s} Excltation Wavelength {nm }

Start | 000 | Stop | 100,00 Step | 1.00 Custorn [ value | 350.00

Right Emission Wavelength { nm )

Yalue | 350.00
~ Lem/ I S 62140.0 R.Em. IERREEN
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Information Parameters

Title

Comment

Measurement

Signal Averaging

Max lterations

Max ESE (%)

Stop experiment if
ESE is not met

Variable Parameters

Start

Stop

Step-size

Custom

Fixed Parameters

Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will maee
the next data point unless the <Stop experimeaSE

is not met> box is checked.

Starting time of the measurement. Zero is theuefa
value

Duration time (in seconds) of the experime
Maximum time is 99999 seconds

Time interval (in seconds) between measurements.

Select this box for editing the times where data ar
acquired (see below)
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Value Position (in nanometers) of the excitation mono-
chromator

Value Position (in nanometers) of the emission mono-
chromator

Advanced Parameters

Blank sample Position (in nanometers) of the excitation mono-
chromator
Re-estimate dark Number of minutes “t” between dark current checks

Ratio with excitation ~When this option is checked the signal in the eiminss
channel is referenced with the signal in the rafeee

channel
Stop stirrers during ~ When this option is checked, stirrers stop during t
measurements actual time of data acquisition to avoid fluctuasoof
the fluorescence signal
Minimal sample The excitation shutter is open only during the tiofe
exposure to light actual data acquisition and closed the remaining ti

When done entering the parameters, click onto thergarrow to start the data acquisition.

G [ ] Time elapsed: N/ A

8.3.2 Slow Kinetics: Polarization

In slow polarization kinetics measurements the uddéion (or anisotropy) of a sample is measured at
selected time intervals. In this type of measur@sithe excitation and emission wavelengths aeslfix

The shortest measurable time interval (time regmiytfor this type of experiments 80 milliseconds
To acquire data with shorter time resolution thastKinetics> option has to be selected (see below)
The Left/Right channel acquisition is selectedha &£Acquisition> menu. The selection is done piwor

starting the data acquisition.

Selecting <Polarization> in the <Slow Kinetics> exment option will bring up the following screen:
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2 |VINCI Experiment and Instrument Control

File VWiew Experiment Run Settings Analysis

Diagnostics  Help

O [

] Time elapsed: N/ A

Title: Hew

Cornment
Measurement | Polarization b
Signal Averaging
Max Tterations | 10 Max ESE (%) | 0.0

D Stop expetiment if ESE nat met

Variable Parameters

Time (s}

Start | 0.00 Stop | 100,00 | Step | 1.00

——c ]

Experiment | visualization | Acquisition | Instrument Contral

minutes

Determine G-Factor Advanced
O aways [IBlank Sample
@ Once
O iven [CIRatio with excitation
D Stop stirrers during measurement
[ #inimal sample exposure to light
Re-estimate Dark every | 3
Fixed Patameters
Excitation Wavelength  { nm )
Custom [] Walue | 350.00
Right Emission Wavelength { nm )
Walue | 350.00
S 62173.0 R.Em. IR

Information Parameters

Title

Comment

Measurement

Signal Averaging

Max lterations

Max ESE (%)

Enter an alphanumeric title for the measuremeneé Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agerg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max lIterations (see above).

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
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Stop experiment if
ESE is not met

Variable Parameters

Start

Stop

Step-size

Custom

Fixed Parameters

Value

Value

Advanced Parameters

Blank sample

Re-estimate dark
Ratio with excitation
Stop stirrers during
measurements

Minimal sample
exposure to light

value is reached, the program will start
acquiring the next data point.
Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeaSE

is not met> box is checked.

Starting time of the measurement. Zero is theulefa
value

Duration time (in seconds) of the experime
Maximum time is 99999 seconds

Time interval (in seconds) between measurements.

Select this box for editing the times where data ar
acquired (see below)

Position (in nanometers) of the excitation mono-
chromator

Position (in nanometers) of the emission mono-
chromator

Position (in nanometers) of the excitation
monochromator

The value of the dark current is determined evéry “
minutes

When this option is checked the signal in the eimiss
channel is referenced with the signal in the refeee
channel

When this option is checked, stirrers stop durbrey t
actual time of data acquisition to avoid fluctuataf
the fluorescence signal

The excitation shutter is open only during the tiofe
actual data acquisition and closed the remainmng ti
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One last parameter for the user is the g-factor. Dieterming G-Fackar
) always
(%) Once
{f} Given

There are three choices are available:
d. The G-factor is measured each time;
e. The G-factor is measured once (default value);
f. The G-factor is never measured

When done entering the parameters, click the gaerenv to start the data acquisition.

G [ ] Time elapsed: /A

Vinci opens the “Visualization Window” and the pafation (left axis)/anisotropy (right axis) versus
time plot is displayed in real-time.

glycogen solution

0.9923-
-0.9534
0.9921-
0.9515- -0.3579
= o
5 =
£ 0g917- =
| <
g -noETs 2
= =
& 09915 =
' ' ' : : : | Py -0.9869
0.9911- :
0.9909 : : : : : : : : 0.9864
0 20 40 B0 80 100 120 14D 160
Time (s)

Upon completion of the data acquisition, Signal Qya o A L4l
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Parameters for the measurement can be calculatexdidijng
on the statistical symbol on the top of the plogaar The
following values are displayed:

- Spread (width between minimum and maximum valug ! Detta: 0.0011

on the X and Y axes;
- Average value of Y
- Standard deviation

During data acquisition a dynamic window is showntloe left
side of the polarization plot. The reported valaes the values
measured during the specified time interval.

Data acquisition can be interrupted and data arkedsady
pressing the <Skip Remaining Time> button in thedew.

Polarization

W47 130

W Delta: 83

Y. [0.9813 .. 0.9924]

Y Awe: 0.9919
Y StDew: 0.0003
n: 20

Polarization
Anisotropy
Totallntensity

I

I_WH

I_Hv

I_HH

GFacthor
Excitationwavelength
RightEmisgionivavelength
Time

ExcitationDark

EmizsionDark

Intensity

0.393
0.201
129627216
69236,500
30182959
69213.100
69212600
1.000
350
250
92,006
689,300
F37.300

69203400

0.5396

H H H H H H H

H

0.000
0.000
34,135
14,872
9.596
13.816
20,109
0.000
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8.3.3 Ratiometric Measurements in Slow Kinetics

In this experiment the intensity of the fluoresaens measured at two locations of the emission
monochromator (with the excitation monochromatotedi) or at two locations of the excitation
monochromator (with the emission monochromatorfatel position).

& ¥INCI Experiment and Instrument Control EJ@PE

File “iew Experiment Run Settings Analysis  Diagnostics  Help

G [ ] Time elapsed: N/ &
Experiment | isualization | Acquisition || Instrument Cantrol
Inkensity 1 Advanced
Tite Mew
Excitation | 200.0° | Emission | 400.0 [ Blank Sample
Comment
Inkensity2
Measurement | Ratio o Excitation 300.0 Emissian [son.0 5 ;
- L D Stop stirrers during measurement
Signal Averaging
) [CItinimal sample exposure ko light
Max Iterations | 10 Max ESE (%) | 0.0 Correction Factor | 1.0

Re-estimate Dark every | 3 minutes
|:| Stop experiment if ESE not met

‘ariable Parameters Fixed Parameters

Time s

Start | 0.00 Stop | 100,00 | Step | 1.00 Custom []

Lem. I =& 62227.0 R.Em. [IEETEXY

General Parameters

Title Enter an alphanumeric title for the measuremeneé Th
title is displayed when the file is opened.

Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected

Signal Averaging

Max lIterations This field indicates the time used for signal agerg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremaint
each data point will last 0.5 seconds.

Max ESE (%) Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max Iterations (see above).
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Stop experiment if
ESE is not met

Variable Parameters

Start

Stop

Step-size

Custom

Advanced Parameters

Blank sample

Re-estimate dark
Ratio with excitation
Stop stirrers during
measurements

Minimal sample
exposure to light

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeBSE

is not met> box is checked.

Starting time of the measurement. Zero is theulefa
value

Duration time (in seconds) of the experime
Maximum time is 99999 seconds

Time interval (in seconds) between measurements.

Select this box for editing the times where data ar
acquired (see below)

Position (in nanometers) of the excitation

monochromator

The value of the dark current is determined evdfy “
minutes

When this option is checked the signal in the eimiss
channel is referenced with the signal in the refeee
channel

When this option is checked, stirrers stop during t
actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

The excitation shutter is open only during the tiofe
actual data acquisition and closed the remainmg ti

Additional parameters are required for this measerd. They
are the positions of the monochromators; if one asbromator
is intended to stay put at a location, the sameevalf the
wavelength is entered for both the Excitation andidsion
fields.

Intensityl

Ewritation | 200.0 Ernission | 400.0
Inkensity:

Excitation | 300.0 Emission | S00.0
Carrection Factor | 1.0
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When done entering the parameters, click onto thergarrow to start the data acquisition.

|>. E xpenments Spectra Excitation Time elapsed: NfA

8.3.4 Slow Kinetics Experiments Using an Asymmetric TimeScale

The time dimension utilized in the Slow Kineticpeximents is linearly spaced: the duration time is
divided in as many time intervals as the numbene&surements. Vinci allows the user to select an
asymmetric time scale for each of the three measemes.

In the Experiment page, when the custom box islkatkahe <Edit List> button is displayed.

Time [2]

| Customn W Edit List

The list displays the time intervals at which tmeensity of

fluorescence will be recorded. When stepping ffbmto 1000
sin 1 s steps, such list includes the values 3, &tc. | ‘.><| # | -&\

This list can be edited by pressing ae button on the top. 2.0

Items on the list can be deleted by pressingﬂbutton. >0

Ok Cancel

After editing data is only acquired at the timeedfied in the table.
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8.4 Fast Kinetics

Fast kinetics acquisition routines allow to recev@énts from a one millisecond up to about a teorsix
time scale. In order to reach the millisecond Iggm, the instrument is coupled to a stopped-flow
accessory that triggers the data acquisition.

In these experiments the chosen fluorescence pteaimeneasured versus time and each data acquisiti
time interval can be as short as 1) Data are acquired in photon counting mode éntithe interval
and displayed. Three types of fluorescence meammes are feasible:

Fluorescence intensity at selected wavelengths

Polarization at selected wavelengths (in T-formsatiultaneous acquisition on
the left and right channels)

Ratiometric measurements at selected wavelengths

These three options are displayed when selectingst<flar ey
Kinetics> in the Experiment list. Polarization
R.atio

The Left/Right channel acquisition is selectedha &£Acquisition> menu. The selection is done piwor
starting the data acquisition. Note that polariratind ratio measurements require data acquiditidn
format (simultaneous acquisition on the left agghtrichannels).

Before starting any of these experiments, pleaseclkchf the stopped-flow apparatus is properly
connected to the spectrofluorometer and activatetthé Instrument Configuration file. As a resiiét
stopped-flow apparatus accessory symbol is shovimeitsample Compartment in Instrument Control.

8.4.1 Data display in Fast Kinetics

In data acquisition routines that encompass therdarg of each point in relatively long times (l@ng
than 100 milliseconds) data are displayed and dgtasenumber of counts per second. In Fast Kinetics
data acquisition, data are displayed and storethlisolute counts” the number of counts in the time
window utilized for the data acquisition. Whenngsianalog acquisition instead of photon counting
acquisition for Fast Kinetics, the signal displaygthe signal provided by the analog-to-digitahweerter.

8.4.2 Intensity

When intensity is selected, the following screedisplayed.
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2 VINCI Experiment and Instrument Control

CIBX

File ‘Wiew Experiment Run Settings Analysis Diagnostics Help

(P [

] Time elapsed: N/ A

Title | Fast Kinetics
Carmment
Measurement ;Intensity |
Signal Averaging
Max Iterations | 10

|:| Stop expetiment if ESE not mek

Yariable Parameters

Fast Time {ms)

Hold Time {ms): 0.0 Duration
Number of points | 200 v

Ireration

Mumber of ikerations | 5

(M= 93412.0

Max ESE (%) | 0.0

Experiment | yisualization | Acquisition | Instrument Contral

Advanced

|:| Stop stirrers during measurement

[IMinimal sample exposure ta light

Re-estimate Dark every | minutes

Fixed Parameters

10 w015

Manual Advance

(B 62741.0] W= 69919.0f

General Parameters

Title

Comment

Measurement

Signal Averaging

Max Iterations

Max ESE (%)

Enter an alphanumeric title for the measuremené Th
title is displayed when the file is opened.

Enter an additional alphanumeric text line

This field shows the measurement parameter that was
selected

This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremaint
each data point will last 0.5 seconds.

Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max Iterations (see above).

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
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Stop experiment if
ESE is not met

Variable Parameters

Hold time

Duration

Number of points

Fixed Parameters

Number of Iterations

Manual advance

Advanced Parameters

Stop stirrers during
measurements

Minimal sample
exposure to light

acquiring the next data point.
Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will maee
the next data point unless the <Stop experimebSE

is not met> box is checked.

The time is given in milliseconds. Data acquired
during this time are discarded. The operator may
decide to have a “zero” Hold Time and in this cdam@a
can be purged manually.

Duration of the experiment (in multiples of 0.1
seconds)

The number of data points to be acquired during the
experiment. The maximum number is 1,000 data
points.

Number of times the experiment is repeated. When
using a computer-controlled stopped-flow devices th
injection of reagent can be repeated automatidally
the number of times specified in this field.

When this option is checked, the injection is &t
manually.

When this option is checked, stirrers stop during t
actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

The excitation shutter is open only during the tiofe
actual data acquisition and closed the remainmg ti

When done entering the parameters, click onto thergarrow to start the data acquisition.

0O [

] Time elapsed: N/ A
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8.4.3 Fast Kinetics Polarization

This experiment is acquired in the T-format instemiset up using both the left and right emission
channels with fixed polarizer settings (one athibgzontal and one at the vertical position).

2 YINCI Experiment and| Instrument Control

File ‘iew Experiment Run Settings Analysis Diagnostics  Help

G [ Time elapsed: N/ A

| Experiment | yisualization | Acquisition || Instrument Canitrol

Title Polarization | HEtEInE ot or =]
Comment @Onca
) OGiven
P’TEESLIrEmEHt. ‘Pnlanzatitujl_ bt |:|Stup stirrers during measurement
= Averaging. . v Minimal sample exposure to light
Masx Tterations | 10 Max ESE (%) [ 0.0 |
- - - Re-estimate Dark every minukes
|:| Skop experiment if ESE not met .
Variable Parameters Fixed Parameters
Fast Time { ms)
Hald Time {ms); | 0.0 1 Duration | 10 =015
Mumber of points | 200w
Iteration
Mumber of iterations | 5 i Manual Advance
=Y 15560, 4] Exc. IG_— GRS 23312.4 -
Information Parameters
Title Enter an alphanumeric title for the measuremeneé Th
title is displayed when the file is opened.
Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected
Signal Averaging
Max Iterations This field indicates the time used for signal agerg.

The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.
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Max ESE (%)

Stop experiment if
ESE is not met

Variable Parameters

Hold time

Duration

Number of points

Fixed Parameters

Number of Iterations

Manual advance

Advanced Parameters

Stop stirrers during
measurements

Minimal sample
exposure to light

Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time

specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeBSE

is not met> box is checked.

The time is given in milliseconds. Data acquired
during this time are discarded. The operator may
decide to have a “zero” Hold Time and in this cda&a
can be purged manually.

Duration of the experiment (in multiples of 0.1
seconds)

The number of data points to be acquired during the
experiment. The maximum number is 1,000 data
points.

Number of times the experiment is repeated. When
using a computer-controlled stopped-flow devices th
injection of reagent can be repeated automatidally
the number of times specified in this field.

When this option is checked, the injection is attd
manually.

When this option is checked, stirrers stop during t
actual time of data acquisition to avoid fluctuasoof
the fluorescence signal

The excitation shutter is open only during the tiofe
actual data acquisition and closed the remainmng ti
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The final parameter for the user to decide onesgifactor. Dieterming G-Fackar

{:!' once
(%) Given

'Glis | 1.00

There are two choices:

a. The G-factor is measured once (default value);
b. The G-factor is never measured

The g-factor can be measured using the statistiitisito the acquisition software.

After completing the input of the required paramgtelick the green arrow to start data acquisition

O [ ] Time elapsed: /A
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8.4.4 Ratiometric Measurements

This experiment is acquired with a T-format instamnonly; the fluorescence signal at two different
wavelengths is acquired simultaneously on the defil right emission channels. A second emission
monochromator is required in the left emission ctedof the instrument; alternatively, a bandpalisrfi
can be utilized to select the wavelength in thedafission channel.

& ¥INCI Experiment and Instrument Control Q@gl

File Wiew Experiment Run Settings Analysis  Diagnostics  Help
O [ ] Time elapsed: N/ A
Experiment | visualization Acquisition || Instrument Conkrol
Inkensity 1 Advanced
Title Few]
Excitation | 200.0 Emission |Missing
Comment
Inkensity2
Measurement | Ratio - itation | ission | .
- EXCRSH0D Emision .SDD'D [ stop stirrers during measurement
Signal Averaging
i Minimal sample exposure ko light
Max Iterations | 10 Max ESE (%) | 0.0 Carrection Factor | 1.0
Re-gstimate Dark avery minutes
I:‘ Stop experiment if ESE not met .
‘ariable Parameters Fized Parameters
Fast Time { ms )
Hold Time {ms); | 0.0 Duration | 10 x0.1s
Mumber of poinks  |200
Tteration
Mumber of iterations | 5 Manual Advance [¢]
(M=  93305.08 Bl  62202.0 =i} 70008.0
Information Parameters
Title Enter an alphanumeric title for the measuremeneé Th

title is displayed when the file is opened.

Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected

Signal Averaging

Max Iterations This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremant
each data point will last 0.5 seconds.

Max ESE (%) Maximum Estimated Standard Error of each data point
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Stop experiment if
ESE is not met

Variable Parameters

Hold time

Duration

Number of points

Fixed Parameters

Number of Iterations

Manual advance

Advanced Parameters

Stop stirrers during
measurements

Minimal sample
exposure to light

Re-estimate dark

If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will maee
the next data point unless the <Stop experimeBSE

is not met> box is checked.

The time is given in milliseconds. Data acquired
during this time are discarded. The operator may
decide to have a “zero” Hold Time and in this cdam@a
can be purged manually.

Duration of the experiment (in multiples of 0.1
seconds)

The number of data points to be acquired during the
experiment. The maximum number is 1,000 data
points.

Number of times the experiment is repeated. When
using a computer-controlled stopped-flow devices th
injection of reagent can be repeated automatidally
the number of times specified in this field.

When this option is checked, the injection is attd
manually.

When this option is checked, stirrers stop during t
actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

The excitation shutter is open only during the tiofe
actual data acquisition and closed the remainmg ti

The value of the dark current is determined evéfy “
minutes
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Additional parameters are required for this measerd: the = Intensityl
positions of the monochromators; depending on §pe tof ¢ iicn 2000 | Emission [Missing |
measurement the excitation or the emission monoai@r is -
intended to stay at one location. In this casestmae value of - Intensityz

the wavelength is entered for both, the Excitabo&Emission. T I:I Ernission

00,0

Correckion Fackaor

After completing the input of the required paramgtelick the green arrow to start data acquisition

O [ ] Time elapsed: N/ A

8.4.5 Summary of Measurements Options Available in Fast Ketics

Measurement Dark current Ratio with excitation Blank G-factor
Intensity * Only in T-format
Polarization s

Ratio *

Symbols explanation
If <Max ESE(%)> O *
Optional (if box is checked)
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8.5 Frequency Domain Time-Resolved Measurements

Time-resolved measurements convey valuable infoomabout a fluorescent molecule. There are two
methods that can be utilized to measure time-resoparameters: time domain and frequency domain.
ISS has pioneered the development of frequency nonmachnology. Several time-resolved
measurements can be performed using Vinci:

Lifetime

Anisotropy decays
Time-resolved spectra
Phase-resolved spectra

These options are displayed when selecting <TinsmRed> in Lifetime
the Experiment list if you have a frequency dontaihronos. Anisotropy
Speckrurn
Spectral Resolution  #

Depending on the type of measurement the Left/Rtannel acquisition option needs to be selected in
the <Acquisition> menu. Lifetime and anisotropy s@@ments are performed using a filter in the left
emission channel while time-resolved spectra orsehasolved spectra require a monochromator
(typically installed on the right channel). Thelextion needs to be done prior to starting thea dat
acquisition.

8.5.1 Lifetime Measurements in Frequency Domain

Fluorescence Lifetime measurements in the frequeloegain require to measure the phase angle and
modulation of a sample. This is typically done ksing a reference compound with a known single
exponential fluorescence decay time and measuhaguhknown compound against this “Reference”.
Data on lifetime standards are given on the ISSsitebttp://www.iss.com/resources/lifetime.html

When checking “Lifetime” from the time-resolved mesement option in the “Experiment” menu the
following screen will be retrieved:
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3£ VINCI Experiment and Instrument Control E@El

File Wiew Experiment Run Settings Analysis Diagnostics Help

G l ] Time elapsed: N/ A

Experiment | visualization | Acquisition || Instrument Control

Reference Advanced
Title Lifetime
5 Lifetime | 0.000 | ns
Camment D Fast Scan
Sample
|:| Ratio with excitation
Measurement | Phase-Mod ~
3 |:| Stop stirrers during measurement
Signal Averaging
& [CIMinimal sample exposure ta light
Max Iterations | 100 Max ESE (%) | 0.2
: Re-estimate Dark every | 30 minukes
[15top experiment if ESE not met g g
Variable Parameters Fixed Parametsrs
Modulation Frequency Excitation Wavelength { nm )
it Valug | 400,00

0.009 600,000
Start Stop @ MHz O KHz

Frequencies | 10 Lug CustomD

Ph. Mod. JETE Ph. Mod. JERE Ph. mMod. N
L.Em. ] Exc. R.Em.,

General Parameters

Title Enter an alphanumeric title for the measuremeneé Th
title is displayed when the file is opened.

Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected

Signal Averaging

Max Iterations This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremaint
each data point will last 0.5 seconds.

Max ESE (%) Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
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Stop experiment if
ESE is not met

Reference

Lifetime

Variable Parameters
Modulation Frequency
Start
Stop

Unit

Frequencies

Log

Custom

Advanced Parameters

Blank Sample

Fast Scan

acquiring the next data point.
Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will maee
the next data point unless the <Stop experimebSE

is not met> box is checked.

Lifetime of the “Standard” in [ns]

Numerical value of starting frequency
Numerical value of final frequency to be measured

MHz or KHz. This selection is required depending on
the expected lifetime of the sample. Short lifetim
samples require selection of MHz. Long-lifetime
(phosphorescent) samples require selection of KHz.

Number of frequencies for measurement. The higher
the number of frequencies the better but practickl

to 20 frequencies will suffice for reliable measusnt

of a multi-exponential decay time.

Frequencies are measured in a logarithmic scale

User-defined frequency scale

Shows the location of the blank in the sample
compartment. This option only applies to 3 and 4
position sample compartments. When this option is
checked, blank subtraction will be performed during
measurement. Blank subtraction will correct anydki

of fluorescence background by directly subtract the
background phasor from sample. A blank that will
properly represent the background of sample shioald
placed in the location of the blank in the sample
compartment. This is a new feature added to Vinci
later. If you don't have this option availablegate
contact ISS for a software update.

When this option is checked, frequency domain data
will be acquired in an expedited fashion and thigam
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allows to measure lifetime data (full frequency
responses) on standard fluorophores in less than a
minute

Ratio with excitation Referencing with the reference channel

Stop stirrers during ~ When this option is checked, stirrers stop during t

measurements actual time of data acquisition to avoid fluctuasoof
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofe

exposure to light actual data acquisition and closed the remaining ti

Re-estimate Dark Allows to enter a time in minutes for re-estimatiaon

dark counts

When done entering the parameters, click onto teergarrow to start the data acquisition.

O [ ] Time elapsed: /A

8.5.2 Anisotropy Decay Measurements in Frequency DomairDelta Phase and Amplitude Ratio

These measurements are the frequency domain aoblogsotropy decays. In frequency domain there
are two quantities, which characterize an anisgtrdgcay: differential polarized phase angledetta
phase D, (between the perpendiculéx and parallelf 1 components of the emission) at modulation
frequencyw, and the ratio of the parallelvand perpendicular ntomponents of the modulated emission
(L) —amplitude ratio.

When checking the option anisotropy in the timeshesd measurements menu the following screen will
be retrieved:
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3£ VINCI Experiment and Instrument Control @@El

File Wiew Experiment Run Settings Analysis Diagnostics Help

G l ] Time elapsed: N/ A

Experiment | visualization | Acquisition || Instrument Control

= Determine G-Factar Advanced
Title Anisotropy Decay
L O aiwiays [C1elank sample
Camment O Once
@ Given |:| Ratio with excitation
Measurement | Anisotropy Decay e
T |:| Stop stirrers during measurement
Signal Averaging ed 1.00
& £l [CIMinimal sample exposure ta light
Max Iterations | 100 Max ESE (%) | 0.2
: Re-estimate Dark every | 30 minukes
[15top experiment if ESE not met g g
Variable Parameters Fixed Parametsrs
Modulation Frequency Excitation Wavelength { nm )
it valug | 40500

10 300,000
Start Stop @ MHz O KHz

Frequencies | 20 Lug CustomD

Ph. mMod. N Y 37.88 Mod. JERE Ph. Mod. JETE
L.Em. _ % 15560.6) R.Em.

Please note that in those cases where an emisiten (left emission channel) rather than a
monochromator is used in the experiment the G-facth

General Parameters

Title Enter an alphanumeric title for the measuremeneé Th
title is displayed when the file is opened.

Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected

Signal Averaging

Max Iterations This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremaint
each data point will last 0.5 seconds.

Max ESE (%) Maximum Estimated Standard Error of each data point
If ESE = 0, the data acquisition time is the time
specified in the Max Iterations (see above).
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Stop experiment if
ESE is not met

Variable Parameters

Modulation Frequency
Start

Stop

Unit

Frequencies

Log

Custom

Advanced Parameters

Blank Sample

Stop stirrers during
measurements

Minimal sample

If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.

Please see Chapter 10 for more details on this.issu

If ESE 0 and the ESE value is not reached within the
time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeBSE

is not met> box is checked.

Numerical value of starting frequency
Numerical value of final frequency to be measured

MHz or KHz. This selection is required depending on
the expected lifetime of the sample. Short lifetim
samples require selection of MHz. Long-lifetime
(phosphorescent) samples require selection of KHz.

Number of frequencies for measurement. The higher
the number of frequencies the better but practickd

to 20 frequencies will suffice for reliable measusnt

of a multi-exponential decay time.

Frequencies are spaced on a logarithmic scale

User-defined frequency scale

Shows the location of the blank in the sample
compartment. When this option is checked, blank
subtraction will be performed during measurement.
Blank subtraction will correct any kind of fluoresce
background by directly subtract the background phas
from sample. A blank that will properly represehé t
background of sample should be placed in the logati
of the blank in the sample compartment. This i®@& n
feature that is only available from Vinci ver 1lf7you
don’t have this option available, please conta& 1&

a software update.

When this option is checked, stirrers stop during t
actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

The excitation shutter is open only during the tiofe
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exposure to light actual data acquisition and closed the remaining ti
Re-estimate Dark Allows to enter a time in minutes for re-estimatiain

dark counts

When done entering the parameters, click onto teergarrow to start the data acquisition.

O [ ] Time elapsed: /A

8.5.3 Time-Resolved Spectra

When checking the option “Spectrum” in the timeatged measurements menu the following screen will
be retrieved:

General Parameters

Title Enter an alphanumeric title for the measuremené Th
title is displayed when the file is opened.

Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected
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3£ VINCI Experiment and Instrument Control E@El

File Wiew Experiment Run Settings Analysis Diagnostics Help

G l ] Time elapsed: N/ A

Experiment | visualization | Acquisition || Instrument Control

Reference Advanced
Title Time-Resoved Spectrum
5 Lifetime | 0.000 | ns
Camment D Fast Scan
Sample
|:| Ratio with excitation
Measurement | Phase-Mod ~
= () Emission Wavelangth [5top stirrers during measurement
Signal Averaging
i (%) Match Excitation [CIMinimal sample exposure ta light
Max [terations | 15 Max ESE (%) | 0.2
: Re-estimate Dark every | 30 minukes
[15top experiment if ESE not met g g
Variable Parameters Fixed Parametsrs
Modulation Frequency Excitation Wavelength { nm )

Urit value 450,00
1.000 100.00C
Start Stop @Mz O

Frequencies | 15 Lug CustomD

FRight Emission Wavelength { nm )

Start | 500,00 | Stop | 600,00 | Step | 5.00 Custom []

Ph. mMod. N Ph.IEEEE Mod. JERE Ph. Mod. BT
L.Em. _ % 15554.6) R.Em.

Signal Averaging

Max Iterations This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremaint
each data point will last 0.5 seconds.

Max ESE (%) Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.
Please see Chapter 10 for more details on this.issu

Stop experiment if If ESE 0 and the ESE value is not reached within the
ESE is not met time set in <Max lterations>, the program will maee
the next data point unless the <Stop experimeBSiE
is not met> box is checked.
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Reference
Lifetime

Sample

Emission Wavelength

Match Excitation

Variable Parameters

Modulation Frequency
Start

Stop

Unit

Frequencies

Log

Custom

Right Emission Wavelength [nm]

Start

Stop

Step-Size

Custom

Lifetime of the “Standard” in ns

Defines the location of the Lifetime Standard impée
compartment (only applies if the position the stadd

in the sample compartment is not pre-defined)
Wavelength in [nm] of the emission monochromator
for measuring the reference

Is chosen if in case the lifetime standard is dtegag
solution (e.g. Ludox or glycogen)

Numerical value of starting frequency
Numerical value of final frequency to be measured

MHz or KHz. This selection is required depending on
the expected lifetime of the sample. Short lifetim
samples require selection of MHz. Long-lifetime
(phosphorescent) samples require selection of KHz.

Number of frequencies for measurement. The higher
the number of frequencies the better but practickd

to 20 frequencies will suffice for reliable measusnt

of a multi-exponential decay time.

Frequencies are measured in a logarithmic scale

User-defined frequency scale

Starting wavelength of the emission monochromator
(in nanometers)

Ending wavelength of the emission monochromator (in
nanometers)

In nanometers, the difference between successive
locations of the emission monochromator

Select this box for editing the values defining the
position of the emission monochromator (see below)
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Advanced Parameters

Fast Scan When this option is checked, frequency domain data
will be acquired in an expedited fashion and tipgam
allows to measure lifetime data (full frequency
responses) on standard fluorophores in less than a
minute

Ratio with excitation ~When this option is checked the signal in the eiminss
channel is referenced with the signal in the refeee
channel

Stop stirrers during  When this option is checked, stirrers stop during t

measurements actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofe

exposure to light actual data acquisition and closed the remaining ti

Re-estimate Dark Allows to enter a time in minutes for re-estimatioin

dark counts

When done entering the parameters, click onto teergarrow to start the data acquisition.

G [ ] Time elapsed: N/ A

8.5.4 Phase-Resolved Spectra

When checking the option “Spectrum” in the timeatged measurements menu the following screen will
be retrieved:

General Parameters

Title Enter an alphanumeric title for the measuremeneé Th
title is displayed when the file is opened.

Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected
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3£ VINCI Experiment and Instrument Control E@El

File Wiew Experiment Run Settings Analysis Diagnostics Help

G l ] Time elapsed: N/ A

Experiment | visualization | Acquisition || Instrument Control

Reference Advanced
Title Phase-resolved Spectral
5 Lifetime | 0.000 | ng
Camment D Fast Scan
Sample
|:| Ratio with excitation
Measurement | Tau Components %
(%) Emission ‘Wavelength | 550.0 [5top stirrers during measurement
Signal Averaging
i () Match Excitation [CIMinimal sample exposure ta light
Max Iterations | 100 Max ESE (%) | 0.2
- Component Lifetimes (ns) Re-gstimate Dark every | 3 minutes
Stop experiment if ESE not met
Bl taul: | 1OOD | bauz: | 2000 O
Variable Parameters Fixed Parametsrs
Right Emission Wavelength { nm ) Modulation Frequency
Start | 400 Stop | 500,00 | Step | 2.00 custom [] Unit

Yalue | 0009

@®mMmHz OKHz

Excitation Wavelength { nm )

Walug | 350,00

Ph. mMod. N Ph. Mod. JEB Ph.JIERGE Mod. JETE
L.Em. _ Exc. W=l 23329.2)

Signal Averaging

Max Iterations This field indicates the time used for signal agarg.
The intensity is collected with a 0.1 sec integnati
time. If e.g. a value “5” is entered, measuremaint
each data point will last 0.5 seconds.

Max ESE (%) Maximum Estimated Standard Error of each data point
- If ESE = 0, the data acquisition time is the time
specified in the Max lterations (see above).
If ESE 0, Vinci acquires data until the value
defined by the user is reached; once the ESE
value is reached, the program will start
acquiring the next data point.
Please see Chapter 10 for more details on this.issu

Stop experiment if If ESE 0 and the ESE value is not reached within the
ESE is not met time set in <Max Iterations>, the program will mdee
the next data point unless the <Stop experimeBSE
is not met> box is checked.
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Reference
Lifetime

Sample

Emission Wavelength

Match Excitation

Component Lifetime [ns]
Tau 1

Tau 2

Variable Parameters

Right Emission Wavelength [nm]

Start

Stop

Step-Size

Custom

Advanced Parameters

Fast Scan

Ratio with excitation

Stop stirrers during

Lifetime of the “Standard” in ns

Location of the Lifetime Standard in sample
compartment

Wavelength in [nm] of the emission monochromator
for measuring the reference

Is chosen if in case the lifetime standard is dtsgag
solution (e.g. Ludox or glycogen)

Lifetime in [ns] of Component 1 in the mixture

Lifetime in [ns] of Component 2 in the mixture

Starting wavelength of the emission monochromator
(in nanometers)

Ending wavelength of the emission monochromator (in
nanometers)

In nanometers, the difference between successive
locations of the emission monochromator

Select this box for editing the values defining the
position of the emission monochromator (see below)

When this option is checked, frequency domain data
will be acquired in an expedited fashion and thggam
allows to measure lifetime data (full frequency
responses) on standard fluorophores in less than a
minute

When this option is checked the signal in the eimiss
channel is referenced with the signal in the refeee
channel

When this option is checked, stirrers stop during t
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measurements actual time of data acquisition to avoid fluctuasoof
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofe

exposure to light actual data acquisition and closed the remainime ti

Re-estimate Dark Allows to enter a time in minutes for re-estimation

dark counts

When done entering the parameters, click onto teergarrow to start the data acquisition.

G [ ] Time elapsed: /A

8.6  Acquiring Time-Domain Data

The following time-resolved, time-domain measureta@an be performed using Vinci:

Lifetime
Anisotropy decays

These options are displayed when selecti {3 VINCI Experiment and Instrument Conirol (RN

<Time Resolved> in the Experlment list ol File Wiew Run Settings Analysis Diagnostics H

ChronosBH. | -
G 0 pectra *
Single Point 3

Slow Kinetics r

Tim

Excitation

Fast Kinetics 3
Time Resolved b Lifetime
User Defined » Anisotropy

Lifetime and anisotropy measurements a Acauisition Control
typically performed using a filter in the lef
emission cha_nnel._ Some customer may he mode ® Phaton Caunting
different configurations. Depending on yoL
configuration the Left/Right channel acquisitio
option needs to be selected in the <Acquisitior Farmat &y
menu. The selection needs to be done prior
starting the data acquisition.
Side  @left O right

Time-Resokved

A time-domain lifetime and anisotropy measuremerguires measurement of both a sample and a

reference (scatter solution). The decay curvénefsmple in a time-domain measurement repredemnts t

convolution of the sample decay and the instrumesponse function (IRF). The instrument response
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function (IRF) can be measured with a scatteringtem, for example, glycogen/water solution (~0.1

mg/ml). The lifetime of the sample can also be sneed against a single exponential lifetime stashdar

excited at the same wavelength. Note: Vinci ontyks when the lifetime of the reference standard is
shorter (by a least a factor of 3) than the sample.

When a glycogen solution is used as the referetiee,reference lifetime should be set to zero in
experimental setup. If a short lifetime fluoresoestandard is used, enter the proper referersterig of
the standard.

Before proceeding with any measurement, one stsrildp the proper gain for your detector. Theee ar
several different detectors used in ChronosBH,gdaafer to the ChronosBH manual for instruction on
how to set up your detector.

8.6.1 Intensity Decay Measurements

Select Experiment->Time Resolved->Lifetime to bruglifetime experiment menu.
The following lifetime experiment window will be splayed:

e VINCI Experiment and Instrument Control | | (5], e S
File View Experiment Run Settings Analysic Diagnostics Help
0000 ——

Experiment | visualization E .ﬂcquwsiﬁonjg Instrument Control |

Title Lifctime|

Reference Advanced |

Reference |

Lifetme  0.000 ng
Comment

Position

Ral

M t [Intensity [T 5top stirrers during measurement
jeasuremen ntensr -

Collection Time: Photon Count Limits

[ Minimal sample exposure ta light
100msx 10 Peak 100 K o
| Collect IRF
Total 100 M

Variable Parameters Fixed Parameters ‘
Time Domain Time  (ns ) |

Measurement Time: 1000 ns Bins: 1000

[T 485055 Exc. [ R.Em. I

S - 4

General Parameters

Title Enter an alphanumeric title for the measuremene Th
title is displayed when the file is opened.

Comment Enter an additional alphanumeric text line
Measurement This field shows the measurement parameter that was
selected

Data Collection Patameters
Collection Time This field indicates the time used for collectingexay
curve. |If the value is “10”, collection time is 1s
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(100ms*10).
Photon Count Limits Peak  This field defines the peak intensity of decay eurv

Total This field defines the integrated intensity of deca
curve.

Note: “Collection Time”, “Photon Count Limits” prade variable choice for data collection. They all
have the same priority. The data collection wilbpstas soon as one parameters satisfies a chosen
condition.

Variable Parameters
Measurement Time is the TAC ‘Rangé€’ which is the maximum time for
photon detection
Bins are the ADC Resolution” which is the time resolution
or signal density.

Reference
Lifetime of the “Standard” in ns.

Position Location of the Lifetime Standard in sample
compartment

Emission Wavelength in [nm] of the emission monochromator for measuring
the reference

Match Excitation is chosen if in case the lifetime standard is d@tegag
solution (e.g. Ludox or glycogen)

Advanced Parameters

Blank Sample Shows the location of the blank in the sample
compartment. When this option is checked, blank
subtraction will be performed during measurement.
Blank subtraction will correct any kind of fluoresee
background by directly subtracting the background
phasor from the sample. A blank that will properly
represent the background of sample should be piaced
the location of the blank in the sample compartment
This is a new feature that is only available in &fin
version 1.7. If you don't have this option avaikabl
please contact ISS for a software update.

Stop stirrers during ~ When this option is checked, stirrers stop during t

measurements actual time of data acquisition to avoid fluctuagoof
the fluorescence signal

Minimal sample The excitation shutter is open only during the tiofe

exposure to light actual data acquisition and closed the remainime ti

Re-estimate Dark Allows to enter a time in minutes for re-estimatioin

dark counts
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For time-domain lifetime measurement, a real-tinspldy of the decay curve is shown in acquisition
panel. Photon counting acquisition parameterscquisition panel are described in the ChronoBH user
manual.

2 VINCI Experiment and Instrument Control g@@

File View Experiment Runm  Settings  Analysis  Diagnoskics  Help

O O \ [ }TimaelapsEdl 15.9

Experiment | Wisualization | Acquisition | Instrument Contral

Acquisition Control FhotonCaunting Acquisition
iZonsk, Fract, Discr. Svnc Time Amplitude Converter
Made @ Phaton Counting Lo Lirnik -100.00 | my Frequency Divisor |1 % ADC Resolution | 4098w
Zero Cross Level | 0.00 my  Holdoff 5.00 ns Gain 5
Format | @1 Threshold -100.00 i High Limit 90 %
Zero Cross Level | 0,00 m Lowy Limit 10 )
Sde @t ORight Offset 50 %
Range m ns
Time-Resolved

5 .QIZ;C
L.Em. 15560 exc. | GG R.Em. [ NG

Once you have a proper signal level for the saraptthe reference, go to the experiment panek set
proper collection time or a desired intensity atadtdhe experiment by clicking green button.

O [ ] Time elapsed: N/ A

Vinci will collect the decay curve of sample anderence. After the measurement is finished the
measured intensity decay can be saved and opefi¢thii Analysis”.

8.6.2 Anisotropy Decay Measurements

Select Experiment -> Time-Resolved -> Anisotropynienu, and the following experimental setup
window will be displayed.
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Since most time-domain anisotropy decay parametershe same as for time domain intensity decay
measurements we refer you to the time-domain iittedecay measurement section for an explanation of
the parameters.

One parameter that is not used in time domaiririket Dieterming G-Fackar
measurements is the G-Factor

) always

(%) Once

O Given

There are three choices available for the measureofiehe G-factor:
g. The G-factor is measured each time;
h. The G-factor is measured once (default value);
i. The G-factor is not measured but is directly emténethe field ‘G’ below

In anisotropy decay measurements, Vinci measuresséimple decay curve at vertical-vertical and
vertical-horizontal polarizer positions, then meaasuthe reference decay curve at magic angle ¢onslit
Once you have a proper signal level for the saraptthe reference, go to the experiment panek set
proper collection time or a desired upper intenlgtsel and start the experiment by clicking on gneen
start button.

O [ ] Time elapsed: /A

Vinci will collect the decay curve of sample anderence. After the measurement is finished the
measured intensity decay can be saved and opefi€thai Analysis”.
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8.7 User Defined Menu

The user can build a customized experiment protacml save it in <User Defined Menu>. The
experiment can then be re-loaded and used in theefuThe user-defined experiment can be built on a
standard measurement that is selected form therixg® menu:

As an example let us establish a protocol for tbgussition of emission spectra called “Denatured
Protein”. The excitation wavelength is set at 28% and the emission is acquired between 300 and 450
nm with a 1 nm step-size and a 1 second integréitioan

This protocol can be saved by selecting the optidiake current experiment available here> under
<User defined> in the Experiment menu.

The “Denatured Protein” experiment will be addedh® list of
user-defined experiments.
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A series of experiments can be added to the Wdter saving
the experimental set up under <User defined> tie of the
new experiment is displayed under this categorychEa

experiment including all set up parameters caredeaded in a
matter of seconds.
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9  Setting Experimental Parameters

Select <Settings> to define experimental paramegtased to the data acquisition and choose “Global
Settings...”

9.1 Global Settings

This page includes parameters related to the measunt.

Output directory The field shows the folder whdme tecords are stored.
A different folder can be selected by clicking on
<Browse>. Folders have to be pre-opened.

The following list of fields allows the user to set the preferred method for storing the data. files
Respectively:

« Save experiment file automatically

« Prompt for experiment file
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« Automatically switch to analysis

« At the start of each experiment, put the samplddrah the first position

The last field of the list allows the user to sel&e correction factors for the automatic acqiasibf
correction emission spectra. Whenever the bokégked, the following list is displayed:

Correction files are acquired at ISS periodicafig atored in the Vinci software. The files arecspeto

the type of monochromator and photomultiplier tulbdized in an instrument configuration; the
correction is also a function of the slit bandwidtked in the monochromator and to the plane of
polarization of the light collected. A series ié$ are stored in the Vinci software:

a. No polarizer in the acquisition channel and sliesifrom 0.25 to 2 mm
b. Polarizer in vertical position in the acquisition
c. Polarizer in vertical position

Each file is acquired for three bandwidths: 4 nmng and 16 nm.

VINCI - Multidimensional Fluorescence Spectroscopy



110

10 Experiments: Advanced Applications

When acquiring an emission spectrum, the spectifheter measures the fluorescence intensity at a
given emission wavelength through the emission robramator. The user may be interested in more
complex experiments, such as:

Acquisition ofn emission spectra from the same sample in the samelength range
Acquisition ofn emission spectra at a set time intetval

Acquisition of emission spectra at different tengtere values T

Acquisition of emission spectra using differenttlqrized excitation light
Acquisition of emission spectra where the samptilligedx times using a titrator

In all these examples, with the exception of thst fbne, the measured parameter (fluorescencesityten
at a certain wavelength) is acquired by changifgeroexperimental parameters (temperature, plane of
polarization of the excitation light, time betwegdsta acquisition). Vinci allows the user to pragrsuch
data acquisition protocols. The following paradyavill demonstrate how to do this.

10.1 Example

10.1.1 Sequence of Emission Spectra with Dilutions of thBample Using a Titrator

This experiment requires a computer-controlledhtittr. Please refer to the instructions in sec8ch
“Adding Devices to the Instrument” in order to cigire the motor parameters of the titrator. Ornee t
titrator is successfully added to the configuratitsiicon will be displayed in “Instrument Conttol
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For this experiment, we prepare a cuvette contgimirsolution of fluorescein; the total volume oé th
solution is 1.5 ml. We intend to acquire a sedkten emission spectra, with excitation at 480 ang
scanning the emission monochromator from 500 n®0f nm, in 1nm-steps. During the measurement
of the 10 spectra, the solution is diluted by addirater. The dilution is made in ten steps by danb
adding 100 | of water.

In the Experiment menu select “Spectra” and themi4sSion”. Next, instead of starting the data
acquisition, select <View>.

In the drop-down window select <Toggle Standard/@ow

The following screen will appear which will allow et up the experiment.

Both the Emission Monochromator and the Titratardoicevariable dimensions. The position of the
Excitation Monochromator isfaeddimension.

Once the priority is set, we set the wavelengtlyeaior the emission monochromator. We enter “500”
the Start fieldand “600” in theStop fieldand“1” for the Step-Size.

Now we move the cursor to the titrator. We ent#rih the Startfield and “1000” in theStopfield; we
enter “100” in theStepfield, indicating the addition of 100 per step. The screen will appear as the one
in the following page.
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We can decide how we would like to visualize theagae can select a 2D display (intensity versus
wavelength) or a 3D display, where the additionx#d éz-axis) reports the volume of titrant addedh®e
cuvette.

The selection is made by pressing the <View> bugiwech then
selecting <Visualization>.

Let us select <3D Surface>. When done, click dinéogreen arrow to start the data acquisition.

The series of the ten emission spectra will be isedwand displayed as in the following 3D plot.
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If instead of the <3D> selection in the Visualisatimenu <2D Series> is selected, the following piidit
be displayed:

The ten emission spectra are shown and each egoegents a spectrum taken after each dilution step

VINCI - Multidimensional Fluorescence Spectroscopy



114

When the user is interested in a particular spactrarresponding to a specific dilution of the flaphore
<2D> is selected. The amount of titrant is sekkatethe drop-down menu:

Another useful plot is the plot of the fluorescengensity versus the amount of added volume to the
solution at a fixed emission wavelength.
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Data can be visualized by selecting <Data> in tbhewindow.

In this window, the data corresponding to each neétaan be
visualized by selecting the corresponding amouritraint added
to the solution.

Data are acquired in ASCII file format (see secbardata file
format) and can be read directly into any spreastsigram.

10.1.2 Establishing the Priority between Devices

The priority between devices is set by the positiothe device table. If a device is static (disien is
fixed), it will be placed at the bottom of the tablen the above experiment, the excitation wavelength i
fixed therefore its position is lower than thatloé right emission monochromator.

Dimensions that can be changed during an experiarenimarked/ariable. Their position in the table
determines their priority. Using the buttons pgosiéd below the table can change the position:

Scan Frequently
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In this sequence, the initial volume of added nitréo the
solution is “zero”. An emission spectrum is acqdirThen, a
100 I volume of titrant is added to the solution andezond
emission spectrum is acquired. The sequence castinatil a
total of a 1000 | volume of titrant is added to the solution.

In this sequence, the position of the Emission Mbinomator is
set at 300 nm, and 11 data points are acquiredh eac
corresponding to an addition of titrant. Then, tBmission
monochromator moves to 301 nm and the sequenepésited.
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10.2 Re-run an Experiment
Any experiment that has been set up and saved e€aerbn under the same conditions at a later time.
The record to be rerun is selected in the data fideation and then the <re-run> button is checked:

Load the record from the data file. Click on <Epipent> and
select <Re-run>.

When choosing re-run for the titration experimeesatibed in the previous section, the followingptiy
is shown: Please note that both the emission meooowtor and the titrator parameters utilized in the
experiment are shown as default values; they caowfse be modified by the operator.

10.3 Saving an Experiment for Future Use

The Advanced Application feature allows the usesetup a custom-made acquisition protocol. Once an
experiment is defined, it can be saved for futse. u
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In <Experiment>, select <User Defined> and thertkclon

<Make current experiment available here>. The expmt is

added to the list of experiments already storelde @xperiment

will be saved with the name entered in the titM/henever it

will one needs to reuse it in the future, all thaeds to be done

is to load it and run it.

Experiments can be deleted from the list by cligkon <Remove from this list>. A table listing the
experiments is displayed and the one highlightddbeideleted from the list.
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11 Instrument Diagnostics and Performance Validatio n

Vinci also includes a comprehensive diagnosticd tooensure proper operation of major system
components at start-up (see Vinci Log). In additeneral pre-set experiments allow the user tokchec

the performances of the instrument any time dutsngperation.

Select <Diagnostics> in the main menu bar anddheviing drop-down window is displayed:

11.1 Fluorescein
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11.2 Lamp Spectrum

In this experiment, the excitation monochromatadanned between the two wavelengths set by the use
and the light is detected using the reference pholtiplier tube (PMT). The routine can be utilizex
check the calibration of the excitation monochramaising the peak at 468 nm.
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Please note that the recorded spectrum is nottthe”“lamp spectrum: the spectrum is a convolutbn
the lamp spectrum and of the response of the phdtipirer tube in the reference channel of the

instrument.

11.3 Signal-Noise Ratio

This test is aimed at checking the signal-to-nog® of the instrument. In a typical test, HPW@ter is
utilized; the excitation wavelength is set at 3%0 and the signal is measured at 397 nm and 450 nm.
The 397 nm corresponds to the position of the prathe Raman spectrum of water and 450 nm is
utilized to measure the background and the peagdesd- value of the noise.
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The figure above shows the average signal ane heigls estimated by excitation at 350nm and
collecting the emission at 397 and 450 nm.

11.4 Stability Test

The test is aimed at checking the stability ofglgmal on each of the three light detectors, inddpatly.
Two types of stability are checked: the short-tepaak-to-peak ripple of the signal and the driftttod
light detectors. For experimental conditions onwho run the test, the user should consult the Test
Report provided with the instrument.
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Figure 3. Intensity measured on the emission channels

The above plot shows the stability of three photiipiter tubes within a time frame of ten minutes.

11.5 Motion Test

These tests are designed to check the functiordlitye stepper
motors and of the automation of the instrument.oftugelecting
this feature, the window on the right is displayed the user is
requested to enter the duration time (in minutéshetest.

Each stepper motor utilized on the instrument ugoles a long-
termburn-intest during the assembly of the instrument.
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Once the test starts, the stepper motors of
instruments are moved in sequence from numbertoer:
number fourteen. The log view window of th
experiment is displayed and any malfunctioning el
reported in the window.

11.6  Setting the Discriminator
For setting the discriminator select “select distniator” under Diagnostics menue:
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In this screen, enter the following parameters:

Title Exc. PMT s.no.
Explanation: Enter the serial number of the PMTtahad in the
Excitation Channel

Measurement 1 (default value)

Iterations Explanation: one second acquisition when unit issoonds
Number of 40 (default value)

Iterations

When done, click onto the green arrow to startdhta acquisition. Move to “Visualization” and the
following window is displayed

Use the screwdriver tool that was supplied by 18Sset the Discriminator Threshold. Identify the
appropriate slot on the right side of the instrutreard insert the screwdriver into the slot. Thetfstep

is to rotate the screwdriver counterclockwise sat tine signal goes to its maximum. Press <Go> to
record the first data point then rotate the screxedralf a turn clockwise and press <Go> agairerTh
again rotate the screwdriver half a turn clockva$er pressing <Go>. Repeat this procedure ungil th
signal goes to “zero” (the signal is displayedha bottom row in the screen above).

Press <done> in this window when the signal goésdm”.
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The resulting plot should be similar to what ispthyed below:

Right-click on the left axis to change the scaleSelect
<Properties>

And then select <axis>.

Use the cursor to locate the position where thpestaf the curve becomes less steep (in the ploteaito
is at 15 and the value of the signal is 240). Ratiae screwdriver 15 half-turns clockwise unté #ignal
is at that value. The discriminator thresholdtfer excitation PMT is set.
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Repeat the same procedure for the Right and Lefs&om PMT.
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12 Data Files Structure

Two types of data files are stored and handled imgiV The files that are saved by Vinci as a resfll
the acquisition of an experiment have the extensitxi and the user never modifies these files.
Whenever an operation is performed on an experifilenfsmoothing, change of wavelength range, etc.)
the new file is stored with the extension “ifa”.

File Extension Description
ifx Experiment files
ifa Analysis files

Different icons mark the two types of files as well

An experiment file contains all the information tlzlows the experimenter to reload and run theecexa
same experiment again at a later time. Wheneefilthis manipulated and/or some of its attriblaes
changed (for instance the color of the lines) tae nersion has to be saved as an analysis file tivéh
“ifa” extension.

Note: An experiment file cannot not be alteredorfrran experiment file, several analysis files can b
generated.
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12.1 Experiment Files

The header of an experiment fil¢
contains information on how to rerun
the experiment.

To rerun an
experiment, the user
loads the file and
selects <Run> in the
experiment section of
the Vinci software

12.2 Analysis Files

The header of an analysis file only
contains information about the type of
file (wavelengths, intensity, etc.).

This file is generated during the
analysis of experimental data.

12.3  Compatibility of Vinci Data Files with Other Programs

Vinci uses an ASCII format for data file storagés such, data files can be opened with popular
commercial programs such as Microsoft Notepad, \Raddand Microsoft Word.

12.4 Open Vinci Data Files in a Spreadsheet

Vinci data files can also be exported and openegttly in a spreadsheet, such as Microsoft Excel.
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When the text import wizard
starts, Check on <Delimited>
and click <Next>.

Select <Tab> and <Space> and
click on <Next>.

The data file is imported and can be manipulatet icrosoft Excel.

12.5 “Cat” Data Files Import

Data acquired in the ISS binary format (“cat” exdien) can be imported into Vinci. These files aored
with the “ifa” extension and therefore cannot biéagtd to re-run an experiment.

We also have developed a routine to assist use8& Mf spectrofluorometers who update the instrument
with ISS electronics and Vinci.
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12.5.1 How to Import ISS binary Files into Vinci

ISS “cat” files are stored in binary format and t@p160 records can be stored. First the file to be
converted should be copied into the destinatioaatiory.

Start Vinci and select <File>.

In the drop-down window, select <Ilmport>. Locatee t
directory where the files are stored. In the exXemmwe are
converting the files “Julie.cat” located in theatitory “data” on
the hard drive.
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The listing of the files stored in
“Julie.cat” is displayed.

By right-clicking on the file
each plot can be displayed in
Vinci.

Multiple files can be selected

by pressing the <Shift> key
and highlighting them.

Once the files have been selected, click on the x<®&y to complete
the import procedure.

The selected files are imported and stored witHita& extension in the destination directory.

12.5.2 SLM ASCII-format files

Vinci also allows the direct import of ASCII filegenerated with the original software running on SLM
spectrofluorimeters.
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Two types of files can be imported: files of spadtrat display intensity versus wavelength and file
kinetic measurements that display intensity vetisns.
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13 Measurements, Standard Deviation and Standard Error

This chapter briefly explains how the reported ey@ssociated with a measurement are calculatésh, A
as the acquisition software is built to be adaptthe chapter explains the way the statistics exluse
acquire data with the same standard deviation.

13.1 Acquisition of a Data Set and Calculation dhe Standard Deviation

Let us suppose that we measure a quantity X a nuoflienesn. We obtain n values of the quantity X
that we can write as in the following:

{ Xl’ ’Xn}

The average value of the measurement for the dquatitan be calculated using the relation:

n

X

X =

Sl

i=1

For a large number of measurements, the accumulatedrtainties leading to random noise are
distributed according to a Gaussian curve. Thahéesfollowing statements apply:

‘x . )_(‘f’ Sy 68.3%
‘x . )_(‘f’ 25, 95.4%
‘x . )_(‘f’ 3s, 99.7%

In other words, once the avera@@ and the standard deviatiof, are established, an additional
measuremer; has 95% probability to fall in the intervéX - 2s,, X+ ).

For an infinite set of data, the standard deviatibthe average is:

Sx :\/1 “ (Xi' >_<)2

i=1

Practically, the number of measurements perforraaadfinite number. Whatever the distribution o th
variable X is, the average X approximates a Gaussian disivibas the number of measurements goes to
infinity. The convergence is rapid: the averag® eheasurements is already a good approximati@n to
Gaussian distribution.  With a 20 measurements Egnthe distribution is practically a Gaussian
function. Yet, for a small set of data the stand#diation is best represented by:
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(1 o
sx‘J(n-l) LX)

The standard deviation of the average, or stanglaod, forn observations is:

= Sx o1t w2
s oy p L7

13.2 How Vinci Determines a Measurable Quantity

In Vinci, data are acquired in a time window thah de specified by the experimenter. Two questions
have to be answered:

a. How is a measurable quantity determined in Vinci?

b. How is the error associated to a measurement eddclin Vinci?

The shortest data acquisition time window for dllitlee measurements is 100 ms, the only exception
being the measurements grouped inkhst Timedimension, or Fast Kinetics, where 0.1 millisecorsl

the time window.

The experimenter can change the time window by gingnthe number of the <Max Iterations> in the
Experiment page of the acquisition. The defaulteas ten (10); that is measurements are acqtined
10 repeated intervals each with duration of 100t total data acquisition time is one (1) secofte
minimum value is 3, that is, the software needeefmeat the measurement three times for a totaDof 3
milliseconds.

Let us suppose that the intensitys measured for 0.5 seconds. We have the follgfire quantities:

{Xr Xy Xy Xy Xs}

In general, if we were to measure the quantity gototal time T, the number to write in the <Max
Iterations> field is n= T/ 0.1, which the total nbben of time base windows. In this case, the foltgwv
guantities are collected:

{ Xy X}

The average value of the quantity X can be caledlasing the relation:

The estimated standard error (ESE) of the aversage i

- Sx - 1 " _ W2
=R Jn(n-l) L
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Note that the value for ESE differs from the vabfes, . The quantity X can be the value of the

intensity at a specific wavelength (as in an erarsspectrum); or the value of the intensity at ecfc
time (as in a slow kinetics); or the value of tludapization at either a specific time or wavelength

Data files include the standard error for any giyanteasured in the acquisition.

13.2.1 Data Acquisition with a Set ESE Value: Adaptive Acagisition

In many measurements, the acquisition of a setatd goints with the same standard deviation can be
very convenient. An example is when we utilizesthelata points to fit a physical-chemical modehaisi

a minimization routine. Vinci allows the experinbenof this type of acquisition using the “adaptive
acquisition” module. In each Experiment page, tser can specify the ESE value for a set of
measurements.

The specified ESE value is given as percentaghefSE associated with the measurement set. The
acquisition proceeds until the value has been ehcht that point, the acquisition stops and the

measurement proceeds to the next step. If thevalee for the ESE has not been reached, the
measurement proceeds; alternatively, the measuteraerbe stopped.

In summary:

If ESE=0 Data acquisition is performed for a tinpedafied by the
<Max iterations> field.

If ESE(%)!1 0 Data acquisition is performed until the spedifieSE is
reached. Once the ESE is reached, the next dama po
acquired.

If the specified ESE is not reached within the tigst in
the <Max iterations> field, the program automatical
continues to acquire the next data point, unless<giop>
box is checked.

The ESE is expressed in percent rather than inatlesanits. The reason for this is due to the amad
the measured fluorescence signal. The signal edrog almost zero counts per seconds to over (#ur
million counts per seconds. A percentage is aeomwnt way to specify the ESE in a measurement.

During data acquisition, the ESE value utilizedtfog calculations is the value of the signal ad @athe
monitor channels at the bottom of the screen. Valge is stored in the data file when the measured
guantity is the quantity stored (for instance feswence intensity at selected wavelengths). Foe mor
complex quantities, such as fluorescence anisotoopgtensity-ratios, the ESE stored in the da&if
determined using error propagation algorithms.
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13.2.2 Slow Kinetics

In this experiment, the fluorescence intensity sasured at specific time intervdls and at each time
interval data are acquired for a time T. Let uppsise to measure the intensity for 1 second at time
intervals of 5 seconds for a total time of 100 selso a total of 20 data points will be acquiredhis
measurement. Additionally, we would like to aceuilata with an ESE equivalent to 2% of the value of
the measured intensity.

The Experiment and Instrument Control screen haeteet as follows:
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14  Accessing and Moving Data

14.1 Data Stored on the Computer Running Vinci

The Analysis section is accessed whenever the \éoftivare

starts. The Vinci browser displays a list of tliédérs on the
computer; for the following, we will assume thateth
fluorescence data are stored in Bega folder.

An alternative way to open data files is to clicktbe Open
Folder icon displayed on the top row of the monitor

14.2 Data Stored on the Network

The computer running Vinci can be connected to eal@drea Network (LAN). The Vinci browser
cannot see a folder stored on a computer of theankt

In order to open data stored on the network, osddalick on
the Open Foldelicon displayed on the top row of the monitor.

Similarly a data file can be stored on the netweing theSave Agtility in the <File> menu.
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15 Linear Operators and Data Files

This chapter details how to perform mathematicarapons on the fluorescence data acquired. The
operations can be done on the set of data or betdifferent sets of data.

When selecting the <Math> menu on the top row efrtionitor,
the list of operations is displayed.

In the following we will refer to each of these ogions as to an
operator applied to the data file. Whenever an opera®r i
applied to a data file, a new data file is genetrate

15.1 Add a Constant

Syntax If Y is the set of Y data values an#l is a constant, the new data fikeis
generated byD: Y ® (Y +Kk)

When this operator is selected, the window to thghtris
displayed; just enter the constant that needs tadoed to the Y-
values of the entire data file and click on <OK®he value is a
relative number.

15.2 Scale by Factor

Syntax If Y is the set of Y; data values and k is a constant, the new data file D is

generated by: DY ® (Y* K
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The <Scale by a Factor> operator multiplies allYrealues of
the data file by the factor entered by the operator

15.3 Reciprocal

Syntax If Y; is the set of data values, the new data file D is generated by:
1
D:Y® —
Y

The <Reciprocal> takes the inverse of the Y-vahfabe data file.

154 Normalize

Syntax If Y; is the set of the Y data values and k is the value of the maximum
(normalize at of the Y', the new data file D is generated by
maximum)

Y
D:Y® —
k

Syntax If Y; is the set of Y data values and K is the value selected by the

(normalize at point x) operator for the point x, the new data file D is generated by

Y
D:Y® —
k

The Y-values of the data file are normalized eitla¢rthe
maximum, or at a specific x-value selected by ttgeeementer.

15.5 Derivative
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Syntax If Y; is the set of data values, the new data file D is generated by:
. 1 . -
D:Y® ﬁ Y, First derivative
I
1‘[2
D:Y® ﬂT Y, Second derivative
Xi
ﬂn
D:Y® 0 Y, N-order derivative
Xi

15.6 Smoothing

Three types of filters are available in Vinci fengothing of
the data; respectively:

a. Average

b. Median
c. Savitzky-Golay

The selection of the filter, along with the smoathparameters is done using the dialog box.

15.7 Apply Custom Equation

Syntax If Y; is the set of data values and E is the equation, the new data file D is
generated by

D:Y® (YAE)

The Y-values of the data file are convoluted wittgeneric
equation entered by the user.

The equation can include trigonometric functionsd ary(x, y) = y + expx”
exponential functions. For instance, the followewyations are _ o
included in the software, as an example: Y(x,y) =y+sinx

15.8 Math Between two Data Sets
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Syntax Lets assume that¥ Y4(x) is a spectrum defined for in the intervakx< »
and Yo= Y(x) is a spectrum defined in the intervgkx< 4.
The arithmetic operators applied to the spectraywe data sets D as defined
in the following intervals:

Addition and subtraction: the resulting
spectrum is defined in an interval that is thD, 1Y, Y,
union of the two starting intervals.

Multiplication and division: the resulting DY, Y,
spectrum is defined in an interval that is the
intersection of the two starting intervals.

The available arithmetic operators between two tspeare
displayed when the <Between two Data> operatoelecgad:

Open the two data files on which the arithmetic
operator needs to be applied and click onto the
window of the first operand.

Then select the arithmetic operator; the dialog
box to the right is displayed. The file path of th
first spectrum is shown. Now click on the
window of the second spectrum and the result
will be an additional plot displaying the result of
the operation.

The interval in which the first operand is defireh be maintained by checking the <Preserve the dfas
first operand> box.

The operators can be applied to data sets storethadnsame file. For instance, a polarization
measurements file includes the intensities of #gsoence measured at the four different orientatdns
the polarizers; an arithmetic operator can be aggh two such columns and the selection of fioktimn
can be set by clicking the <Lock Selection> buttmmy other column can then be selected.

15.9 Mean along Z
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Syntax If Y=Y(x;, z) is a 3-dimensional plot, the new data file D is generated by:

D:(x.2)® x,

ln
—_—

1

In short, the operator applies an average on thenseindependent variable of the experiment, the
variable associated with the z-axis.

As an example, let us suppose to acquire a sefipslarization measurements on a sample, each for a
100 seconds duration. At each measurement, addseg volume of a titrant has changed the sample.
3D plot can be displayed: the volume of the addtesiht is on the x-axis, while the time is on thaxis.

It may be convenient to average the values of gatdrization data set; a 2D display will be genedat
using the <Mean along Z> operator.

15.10 Slice

Syntax If Y=Y(x;, ) is a 3-dimensional plot, defined for in the interval ;<x< , and
3<z< 4. the operator deletes the data set defined by:

For all x in the interval ;<x<
At z= z,, where z, is selected by the user.

In a series of spectra, the operator allows thetidel of one entire array of one-dimensional data.

15.11 Delete Data Points

This option allows for deletion of measured datan{®o Upon checking this option a table of the
measured X-values is displayed and the user capsehihose values that he wants to delete. Sevatiaal d
points can be deleted at the same time.

15.12 Reformat Axis

The <Reformat> operator allows the user to applyach spectrum two operations:

a. Change the wavelength range of the spectrum:
b. Change the step-by-step spacing between the denis pba spectrum.

For instance, a spectrum has been acquired betd@@mm and 600 nm with a 2-nm step-size of the
emission monochromator. Using the <Reformat> operalata points can be extrapolated for a 1-nm-
step-size. Or, a new spectrum between 400 anad®0fith 5nm resolution can be generated.
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When the <Reformat> operator is selected the diatbgto the
right is displayed. Enter the wavelength range tueddesired
resolution of the new spectrum.

15.13 Merge Data

This option allows combining two data sets with s$hene X and Y dimensions.
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16 Spectral Operations on Data Files

Several operations can be performed on data fitey, are dubbed “spectral” due to their encompassin
nature.

The list of operations is displayed when the <Spdet
operation button is pressed. Each of them is exgdiain the
next paragraphs.

16.1 Spectral Moments

A spectrum is a function of fluorescence intensrgrsus wavelength. For the standpoint of this
paragraph, a spectrum can be the polarization sexswelength, or simply a kinetics versus time.r Fo
each spectrum, the moments, such as the areaydhaga and the standard deviation of the functam c
be calculated.

Whenever a spectrum is selected, and the
<Spectral Moments> button is pressed, the
following numbers are displayed:

zero orderU are:

first order U average
secnd orderU standard deviatio

16.2 Polarization Spectrum

This option allows to user to generate an excitagiolarization spectrum (or anisotropy spectrunas
from the following four separate spectra:

Position of Polarizers Description
lun Excitation polarizer horizontal — emission polarizer horizontal
Iy Excitation polarizer horizontal — emission polarizer vertical
lyh Excitation polarizer vertical — emission polarizer horizontal
Iy Excitation polarizer vertical — emission polarizer vertical
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These four spectra are then used to derive théatinei polarization spectrum using the dialog box
below.

Polarization l...-ql |
P= VH—gVV Whereg —_HH
IVH +g|VV HV

Anisotro ... -ql |
py r= VH g \A% Whereg :_HH
IVH + Zgl vV I HV

When selecting “Polarization Spectrum”, the dialwax to
the right is displayed. After uploading the promgectra
click ‘OK” and the excitation polarization spectrutis
displayed.

16.3 Convert to Wavenumbers

The feature allows a rapid conversion of a spectrith the wavelength expressed in nanometers into a
spectrum with the wavelength expressed in inveesgimeters (ci). The conversion is displayed as
soon as the selection is performed. Also the ofspectra can be saved.

Ovalene emission  spectrum:
intensity versus wavelength in
nanometers.
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Ovalene emission spectrum:

intensity versus wavelength in

cm™,

16.4 Append Spectrum

The Append Spectrurfeature allows one spectrum to be merged withcarse spectrum. The resulting
spectrum will be defined in the wavelength rangat is the union of the two wavelength ranges; its

intensity will be the superposition of the respeeiintensities.

16.5 Correct Spectrum

A technical spectrum, that is a spectrum acquiritd mo correction, can successively be correctéagus
this routine and the correction files stored indfin

Once the spectrum is selected, the list of comadiles embedded into the software is displaykd;user
will select the file corresponding to the experitaiconditions utilized in the experiment.

VINCI - Multidimensional Fluorescence Spectroscopy



149

These files apply to ISS instruments equipped witnochromators models H-10 and H-1061 only. If
another monochromator is mounted on the instrunpdedse contact ISS for instructions.

16.6 Determine Absorption Spectrum

The spectral feature is to be used with the IS&ssary Model no. K444, the accessory allows fapad
determination of the absorption spectrum of a smhut For a comprehensive explanation on how to
utilize the accessory, please refer to the respgetdichnical note available through ISS.

For the determination of the absorption spectruma gblution two separate measurements are taken by
scanning the excitation monochromator:

In the first measurement, a cuvette filled with the
appropriate solvent is placed in the cuvette holder |, =1 (/)
order to determine the intensity of the light reaching

the sample at each wavelength of the selected range
Subsequently, the cuvette containing the soluti®n i

placed in the sample holder of the accessory amglha | =1 (/)
measurement of the intensity( ) in the same
wavelength range is taken.

According to Lambert-Beer’'s law these two intemstiare |(/)=|Oe-k(/)d
related as follows:
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Wherek( ) is the extinction coefficient of the solution addis the optical path, that is the distance
traveled by the light in the substance.

The optical density of the solution in the selectealelength B ()
range is then given by: OD(/)=k{ )d=In m

16.7 Raman Signal/Noise Ratio

The Signal-to-Noise (S/N) ratio feature is utilizedautomatically calculate the S/N ratio when gdime
corresponding routine in the Diagnostics sectiorthef Experiment part of Vinci. Two parameters are
recorded and stored: the signal at 397 nm andiginalsat 450 nm. The root mean square of therlate
taken as the noise. The S/N ratio is calculateidlbmsvs:

S _ (averagesignalat397)
<N > (peak-to-peaksignalat450)
5

By selecting a file and clicking on the <Raman &&tio>, the
value is returned right away.
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17  Vinci Analysis

Vinci is a very versatile software program. Vinditsing routines allow to retrieve multiple decéynes
and multiple rotational correlation times, or tparate steady-state spectra of up to three compmirea
mixture with the phase- and modulation-resolvedspemeasurement option. Other operations include
smoothing, derivative, calculation of area andhanittic between files.

The Vinci menu contains the following features:

Vinci Analysis Menu List

In this list the most important ones avéew, Math, Spectral, Fitting and Experiment.

The M2 menu offers several options for viewing data:
Auto-scale Y axes allows to auto-scale the y-axes

X and Y Axis Progression allows to change the d&itures from
linear to log

Reset Plot Style

Overlay ... allows to overlay 2 or more data sets

By checking “Browser+Data” both data and browsetians will be
shown on the screen while checking “Data” only daga plot will be
shown

The [JEW} menu includes all features for manipulation ofadat/e
refer you to Chapter 15 for more detailed information each of
these tasks.
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The SY38ig menu contains tools for the manipulation of
data and spectra. These functions are describedktail

under Chapter 16.

17.1 Analysis of Time-Resolved Data in Vinci

17.1.1 Analysis of Time-Resolved Frequency-Domain Data iNinci
17.1.1.1 Fluorescence Lifetime Analysis

After completing a time-resolved measurement inci/Instrument and Experiment Contrible software
can be programmed to automatically switch to Vicalysis and a frequency response curve similarly t

the one shown below is displayed on screen:

Example of a
displayed plot in
Vinci Analysis.
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To start the fitting process, click on Lifetimes inthe [glilgle]
menu and a new page showing the parameters for thigting
process will come up (see below).

On the right of the lifetime fitting menu page
are the most important parameters for fitting of
phase-modulation data:

Lifetime (Tau), the fractional contributions

(Fraction) and the distributions. Lifetime fits
with up to 4 components are possible in Vinci
Analysis.

The Fractionsof these components add up to 1,
thus the freedom for the fractional
contributions is the number of lifetime
components minus 1.

From the Distribution list one can choose
between Discrete, Planck, Uniform, Gauss, and
Lorentzian distributions.
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There are also advanced fitting parameters in \Amalysis:

“Free Sum of Fractions” and “Allow Negative Fracti allow to
analyze the data with negative fractions and tha sfithem not
being fixed to 1.

The reference lifetime is by default a fixed partendut can be
freed in the advanced analysis option. Phase detagrs and
modulation ratio errors are set to be 0.2 and Ol®p4lefault but
can be changed by the user in the advanced anblysis

It is recommended to start the analysis with a
one- component fit because the number of the
chi-square function will immediately give an
idea about the goodness of the fit. If the chi-
square is too high, one can add additional
components and redo the fitting. The optimal
chi square for a fit is 1. Chi-squares below 2 are
acceptable.
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17.1.1.2 Anisotropy Decay Analysis

In frequency domain there are two parameters, wtiehnacterize the anisotropy decay:
Differential phase angle between the perpendiautdrparallel components of the emission:

and the amplitude ratio between the parallel amggelicular amplitudes of the modulation:

For more information on time-resolved anisotropyaswe@ements we refer you to our technical
notes on our website.

After measurement of an anisotropy decay with \lilioiperiment and Instrument Contrthle
software can be programmed to automatically swiactinci Analysis and a frequency response
curve similarly to the one shown below is displagedscreen:

Example of a
displayed plot
in Vinci
Analysis.
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To start the fitting process, click on “Rotational
Times” in thefgligge menu and following that a new
page showing the parameters for the fitting process
will appear (see below).

Frequency domain anisotropy decays require
the following fitting parameters, which are the
same as for lifetime fits:

Lifetime (Tau) fits with up to 4 components are
possible in Vinci Analysis.

The Fractionsof these components should add
up to 1, thus the freedom for the fractional
contributions is the number of lifetime
components minus 1.

From the Distribution list one can choose
between Discrete, Planck, Uniform, Gauss, and
Lorentzian distributions.
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Additional parameters in the anisotropy decay aishare the
rotational correlation time and the limiting aniagy R,

The advanced fitting parameters in Vinci AnalySisee Sum of
Fractions” and “Allow Negative Fractions” allow dysis of data
with negative fractions and the sum of them nohdpdixed to 1.
Delta Phase Errors and Amplitude Ratio Errors atesbe 0.2
and 0.004 by default but can be changed by the unsd¢he
advanced analysis box.
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It is recommended also for the anisotropy decayyaizato free all parameters and to start the aigly
with a one-component fit for both the lifetime at@ rotational correlation time because the chasgu
function for this fit will immediately give an ideahether there are additional components needed to
obtain a better fit. If the chi-square is too higdd another rotational component and redo thadittf
the lifetime information is known (through a separiifetime measurement) it should be implemented i
the analysis as a fixed parameter. The optimasghare for a fit is 1.

17.1.2 Definition of Chi-Square C? in Vinci Frequency-Domain Analysis

17.1.2.1 Frequency-Domain Lifetime
The chi-squareC? is given by:

szl N fw_fcw +N MW- Mcw
n = Sy j=1 Swm
Where:
N Total number of frequencies
n Number of degrees of freedom. Since the numbdataf points is twice the number of
frequenciesf? = 2N —p. pis the number of variables.
S;, Sy Uncertainties used in the phase and modulationegalUnlike in time-domain,

S, and s,, cannot be given by a Poisson distribution. Theotdfef s, and

S\, have been studied (Lakowicz JR et al, 1984, AmalyEfluorescence decay

kinetics from variable-frequency phase shift anddolation data. Biophysics J
46:463-477. Gratton E. et al, 1984, Resolution oftomes of fluorophores using

VINCI - Multidimensional Fluorescence Spectroscopy




159

variable-frequency phase shift and modulation daiaphysics #6:479-486). It
was found that the experimental result is not gfiydependent oy, ands,, .

For consistency and ease of day-to-day interpogtaéi constant error is useg,

= 0.020 ands,, = 0.004 for the calculation. The use of constantredoes not

introduce any ambiguity in data analysis since dloeepting and rejecting a
model is decided by the relative value ot XThe X for one, two and three
exponentials are compared. If* Xleceases by 50% or more as another
component is added, it is better to include anotieenponent in the model. The
X? calculated in this way gives information about ttegree of error in the
experiment data. If the s still quite high even for the best fitting ati it
would indicate that there is a systematic errgoaor signal-to-noise ratio.

f, Measured frequency-dependent values of phase angle
M, Measured frequency-dependent values of demodalatio

fo, M, Calculated frequency-dependent values of phade ang demodulation,

respectively. The phase angle and modulation egorédicted for any decay
law by using sine and cosine transform from intgrigi):

f., =arctan(\,/D,),
M., = (N2 +D2)"
Where:
" 1(t) sinutdt

1t

; [ (t) cosutdt

: | (t)dt

w is the circular modulation frequency (Emes the modulation frequency), the
equation above can be transformed to:

78
N,= fi——,
o @+ nt?)
1
D,= fi———<.
" arwrd)
f, is the fluorescence fractional contribution:
- ar,
' at,

17.1.2.2 Frequency-Domain Anisotropy Decay

Chi-squareC? is given by

Where:
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N Total number of frequencies
n Number of degrees of freedom. Since the numbdataf points is twice the
number of frequencieg] = 2N —p. pis the number of variables.
D, Measured differential phas®,, =7, - £,
L, Measured modulation ratid, , =M, /M,
ab,a Uncertainties in the differential phase and motioheratio
D.., Calculated phase shift
D N/\ - N D/\
D,, = arctan —* r
D,N. +D,D.
L. Calculated modulation ratio
N +Df
“ NZ+D?

N,,N.,D,,D. are calculated in a similar way as in lifetimetwitarallel and perpendicular intensity.

(1) = %I (l+2r()]

L (1) =%I OL- r(t)

Where I(t) is the intensity and(t) is the time-resolved anisotropy. Please refer Rointiples of
Fluorescence Spectroscopy (Joseph R. LckowiczdTHdition)” for more information.

17.1.3 Analysis of Time-Resolved Time-Domain Data in Vinci

17.1.3.1 Time-Domain Intensity Decay Analysis

After the time domain lifetime data file is openeith Vinci Analysis, select Fitting->Lifetimes.

The “Fitting Model” panel is displayed. Selectramer fitting model.
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There are several options to fit the decay curwas:is to increase the number of components itithe
Vinci allows fitting with up to 4 components. Typity 3 are more than sufficient. Additional
components for the intensity decay fit are selebiedlicking on the plus sign above the Tau. Theeot
option is to choose from several different lifetidistribution: The default is discrete; other dimitions
to choose from are Planck, Uniform, Gaussian arrériaian.

Go to the “Visualization” window, and move the aurgaind select a proper range for the lifetime asialy
Make sure that the IRF is fully included in the lsais.

Figure 0-1 Selection foper fitting range

Go to the “Fitting Model” panel and click on theit!button.

The Residuals window will display the fit resultinding the lifetime value(s) and chi-square vdlre
the fit.
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17.1.3.2 Time-Domain Anisotropy Decay Analysis

After the time-domain anisotropy dada is openediinti Analysis, select Fitting->Rotational Timebgt
“Fitting Model” panel is displayed. Select a profiting model.

Go to the Visualization window, move the cursor aatkct a proper range.
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Then go back to Fitting Model Panel and click tié!" button. The fitting result will be displayeit
Residuals window.

17.1.4 Definition of Chi-Square C? in Time-Domain Analysis

17.1.4.1 Time-Domain Intensity Decay

For time-domain intensity decay analyses the Chagg/C? is given by:

C?2 =£ " [N(tk)' Nc(tk)]2 =1 " [N(tk)' Nc(tk)]2
el 55 = N(t,)

Where:
n number of channels or data points

VINCI - Multidimensional Fluorescence Spectroscopy



164

n Number of degrees of freedom.= n —p. pis the number of variables. Singés
negligible comparing ta in time domain measurement, n

N(t,) Measured intensity decay data, number of photoheated at time channgl
S, Standard deviation. Known from poisson distribnfis , = \/N(t,)

N, (t,) Normalized calculated intensity decay data at @imennel, using assumed parameter
values. For a multi-exponential model, the impukssponse function of sample is:

It)= & exptt/t)),
i=1
t, is the decay times angl represent the amplitudes of the components-d.

However, it is impossible to just measure the impuksponse function of sample. The
measured intensity is a convolution of impulse oasge function from sample and
instrument.

17.1.4.2 Time-Domain Anisotropy Decay

For time domain anisotropy decay, Chi-squéle s given by:

o1 N - NP NG - Nef

¢ n = Sik k=1 ka
Where:
n number of channels or data points
n Number of degrees of freedom.= 2n —p pis the number of variables. Singe
is negligible comparing to in time domain measurement,€ 2n
N, (t,) Measured parallel intensity decay data, numbg@hotons collected at time
channel,.
N. (t,) Measured perpendicular intensity decay data, nuwibghotons collected at
time channet,..
Sk +Sak Standard deviation for parallel and perpendicintnsity. Known from Poisson
distribution
Sy =Ny ()
Sa =4/NL (L)
N, (t,) Calculated parallel intensity decay at time chahngsing assumed parameter
values.
NX (t,) Calculated perpendicular intensity decay at tilmenoelt, using assumed

parameter values.

The calculated parallel and perpendicular interdéyays are:

ua>=§uwh+zaﬂ

L (1) =%| O r)]

Wherel(t) is the intensity decay as listed in time domdetilne sectiony(t) is the time-resolved
anisotropy, general r(t) for a multi-exponentiaisatropy decay is:
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r=r, g;exptt/g)= r,exptt/q,)
i i
o = Iy, are the limiting anisotropy in the absence of iote! diffusion, theg; are the individual

correlation times, andj; are the fractional amplitudes of each correlatioretin the anisotropy decay

( 9;=1).
For a system with multiplg and g, , interaction betwee; andg; could be quite complicated. Please

refer to “Principles of Fluorescence Spectroscdmgéph R. Lckowicz, Third Edition)” for more
information.

17.2 Analysis using a Linear Regression or Custom Models

Vinci also includes analysis tools that enableinfgt
with linear regression or other custom models. The
option to built user-defined custom models for the
analysis can be accessed by checking on “Custom
Model”. Several examples of custom models can be
selected by checking on: Next Examples.

Example 1: single exponential decay
Example 2: bi-exponential decay
Example 3: anisotropy decay
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17.3 Starting and Stopping the Analysis Process

The “Start Fitting” and “Stop Fitting” options aillo
to start and to stop the fitting process.

17.4 Individual Fitting of a Record that is Part of a Seies of Measurements

This option is used when a sequence of measurements
was obtained and these measurements need to be
analyzed separately. Checking “As Individual Séries
allows for individual fitting of a record that isapg of a
series.
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18 Generating and Manipulating Plots in Vinci

This chapter is aimed at helping the user of VMaitidimensional Fluorescence Spectroscdpy
generate plots and data sets that are publishabbeCi5 journals without the need for having to use
external software. Vinci includes 2 sets of toatbtirat can be utilized to generate and manipulatset
data plots:

The Vinci-Plotting  Toolbar
contains important functions to
manipulate and generate data
plots. It also contains functions
to choose from different plot
styles and to display different
measurement parameters.

The Vinci annotation toolbar is
hidden. Press “F2", right click
mouse button and select
“Toolbars” and  “Annotate

Toolbar” to display it.

Both toolbars can be hidden by right clicking theuse button and selecting “Toolbars” and then
unchecking “Toolbar” or “Annotate Toolbar”.

18.1 Vinci Analysis Page Set Up

Vinci Analysis presents the data and data plotkénfollowing order:

18.1.1 Visualization:
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Vinci-Visualization showing data in plot format.
Vinci Analysis enables to display a variety of difént
parameters in graphic format. These parameters bzan
chosen from the list under the X, Y or'd Z-axis.

The Visualization page contains several functidissed on
top) that enable to save, copy and manipulate akee @ot.

These functions are explained in detail below:

Open Chart Check this box to open files and folders
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Save Chart

Copy Chart

Vertical and Horizontal
Grid

Plot properties tool
Zoom-Tool

Page Setup Tool

Print

Statistics Tool

Vertical Markers
Selection Tool

Vertical Markers Hide
Tool

Different Plot Styles

Check this box for saving of data and data files

Check this box to copy plot to clipboard

Allows to add/remove horizontal and vertical grid

Checking this box opens tloe properties chart that
allows to manipulate data plots

Definition of margins, orientatadrplot, colors etc.
Opens up printing setup page

Provides an Y average for measui&a including
the standard deviation
Shows vertical markers

Hides vertical markers

Vinci Analysis allows displaying and manipulating
multi-dimensional data.

Example of a plot of 5 Iterations of the Water Rama
Spectrum in 3-D.
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Save Chart

Copy Chart
Print Preview

Print

Render Greyscale

Property Sheet
Orthogonal Projection

Perspective Projection

2D View
Trackball Mode

Zoom Mode
Offset Mode

Check this box for saving of 3D data files

Check this box to copy plot to clipboard

Opens up a print setup and preview window
Print figure

Display figure in grey scale
Open a property sheet window
Display figure in orthogopabjection

Display figure in perspecprojection
Display figure in 2D

Click this button will enable rate@D figure by
click and drag mouse
Click this button will enable zoom in and out figu
by click and drag mouse

Click this button will enable moveuig in window
by click and drag mouse

18.1.2 Data
Data collected during experiments is displayedhenData window.

18.1.3 Header
Title and other experimental conditions are dispthin the “Header”
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Example of header information of a frequency-dontié@ime measurement

18.2 Manipulating Plots in Vinci

A plot can be manipulated in either the “Visudii@a” or “Residuals” window.

Right clicking on title or label will bring up
the “Options” window which allows you to
edit, change fonts and color of a title,
and/or the properties of axes, series etc.
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By right clicking on the plot area, one can
choose among the option as shown on the
left:

Toolbars will show or hide tool bar

Legend Box will show or hide legend Box
Color option allows the selection of the
colors for the chart.

Edit title allows to change the title of chart
Changes of fonts of the title or label are
possible by clicking on title or labels.
Clicking on “Properties will display the
Chart FX properties window (see below).
The Chart FX Properties window allows to
select and change the features of the plot:

The “General” window gives the option to
change the general properties of a chart
such as the title, color etc.
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The “Series” panel allows to select/change
the following:

Color, Style, Weight of lines;

Type, Shape, and Size of markers.

The “Axes” panel allows changing the
properties of selected different axes by
clicking on the drop-down box. The
options available in this window are:

Checking or unchecking “Visible” will
display or hide axes;

Checking or unchecking “Show gridlines”
for major and minor units will display or
hide the gridlines.

Placing tick marks inside or outside of axis;

Selecting an axis and clicking on details
displays a new window e.g. “Y AXis
Properties” that allows changing the
properties of that axis (see below).
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Options for displaying a particular axis are
provided in the “Scale” panel:

Change the minimum and maximum of an
axis, the scale unit, the label display format
and decimal points;

It also enables to display data in

logarithmic scale, and allows for the axis to
go through zero.

Options for displaying the labels of an axis
are available in the “Scale” panel:

Change the orientation of label

Show or hide labels by clicking the check
box “Show labels”

Show label number in “2 levels”

The title of the label can be edited in “Tile”
field.
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The grid lines of a plot can be formatted
with the Grid Lines panel.

Annotate Toolbar
The Vinci Annotate Toolbar is made
visible by clicking F2, and subsequent
right clicking of the mouse and selecting
“Toolbars” and “Annotate Toolbar”.

The Vinci Annotate Toolbar contains all the optidas modifying graphs and charts using the follogvin
symbols:

Pointer
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Rectangle

Circle
Arrow/Line

Arc

Picture

Textbox
Balloon with text
Background Color

Foreground (border)
Color

Copy

Paste

Bring to front
Sent to back
Group
Ungroup

Flip vertical
Flip horizontal
Rotate right
Rotate left

Properties

Draw Rectangle on chart

Draw Circle on chart
Draw arrow on chart

Draw arc on chart

Generate a picture object. Right click on objeitt w
display a property window. A picture can be select
and properties of an object can be modified.

Add textbox to chart.
Add a balloon with text to chart
Change the color for background

Change the color for foreground

Change the property of an annotatecbbjeThis
button will be activated when an object is selec
For example, when a text box is selected, clickang
this button will bring up a property window for a
textbox.
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19 Appendix 1: Units used in Vinci

Quantity

Wavelength

Time

Pressure

Concentration

Volume

Temperature

Abbreviation

Nanometer
1/centimeter

Second
Millisecond
Microsecond
Nanosecond
Megapascal

Nanomolar

Milliliter
Microliter

Degree Celsius

Conversion

1 nm = 10’ meter

1 millisecond = 1§seconds
1 microsecond = 1®seconds
1 nanosecond = T®econds
10° Pa = 16 N/m? = 1 bar

1 nanomolar = 1®molar

1 milliliter = 10 Liter
1 microliter = 1€ Liter

Quantity

Abbreviation

Notation

Giga
Mega
Kilo
Milli
Micro
Nano
Pico
Femto

o 53533 XZ0O
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Appendix 2: End User License Agreement
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