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Olis RSM 1000 Software Manual

Utilizing SpectralWorks Software for Instrument Control and Data Analysis
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SOFTWARE OVERVIEW 2-3
An overview of the layout of SpectralWorks with general
descriptions of tabs and toolbars.

MENU BAR DESCRIPTIONS 4-7
A detailed listing of options available in the menu bar.

START-UP DISPLAY 8
This display appears at startup and contains shortcuts
for opening files and instrument setup.

LIVE DISPLAY - RAPID SCANNING MODE 8-10
Displays current instrument settings and collection data
when collecting rapid scan data.

LIVE DISPLAY - SCAN MODE 11-13
Displays current instrument settings and collection data
when collecting scan data.

LIVE DISPLAY - ASSAY MODE 14 - 16
Displays current instrument settings and collection data
when collecting assay data.

OPERATIONAL MODES 16- 18
Displays current data collection and data reduction modes.

REPEATED SCANS 18-19
Collect multiple scans or assays in a single dataset.

X &Y AXES 20
Options for editing the axis scale and colors.

PARAMETERS 21-22
Controls for checking calibration, checking stopped-flow
sensors, and changing active detectors.

2-D DATA DISPLAY 22
3-D DATA DISPLAY 23
2-D DATA DISPLAY (MULTIPLE TRACE) 24

Displays datasets as 2-D slices. Allows simultaneous view
of overlayed spectra and kinetic trace.

DATA DISPLAY OPTIONS MENU 25
Right-clicking on a scan will bring up this menu of
display options.

DATA PROCESSING 26 - 28
All data processing steps are given in this menu.

PEAK FINDER 29
Use the Peak Finder data process to determine peaks
along a dataset.

DATA FITS MENU 30
2-D or 3-D data sets can be fitted by one of many
mechanisms.

EDIT DATASET 31-32
Allows for data to be viewed in speadsheet form.

EDIT AXIS DATA 33
Allows axis values to be changed.

TEMPERATURE CONTROLLER 34
Provides software control for Olis-compatible
temperature controllers.

TITRATOR CONTROL PANEL 35-36
Allows for software controll of the Olis titrator.

SAMPLE TITRATION SCRIPT 36-37
SAMPLE TEMPERATURE SCRIPT 38

APPENDIX II: POLARIZATION AND ANISOTROPY 39
Information on how to use the Administration Form to
access information in the patameters.xml file.

APPENDIX [I: ADMINISTRATION FORM 40
Information on how to use the Administration Form to
access information in the patameters.xml file.

This manual references screenshots from the control software for Olis RSM Spectrophotometer. The appearance of these screenshots

may vary slightly in different versions of the software.
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TITLE BAR

The Title Bar contains the program name as well as
the current data collection modes (if an instrument is
present). The control buttons on the right hand side
of this bar will close, minimize or maximize the
program.

MENU BAR

Menus located in the Menu Bar are used in data -

e [LnmDisptsy  Cperationsiodes | [upestedScass | MAYAxes | Paramsters

Idle Mode

|mset| @l [ e Dt

% Transmission

3100 3000 2900
Wavenumber em *-1

analysis. Changes in how data are viewed, fit or
printed are located here. The control buttons on the
right hand side of this bar will close, minimize or
maximize the dataset currently being viewed.

TOOL BAR

The Toolbar contains shortcuts from the menu bar. This
bar contains several smaller toolbars, which indicate from
which menu the shortcut is derived from. From left to
right these are File (open and saving files), Edit (cutting
& pasting, as well as dynamic slicing), View (Hiding
data and 3D views), Fits (SVD fit), and Data Collection
(Initiate data collection if an instrument is present).

DATA COLLECTION TABS

(DATA COLLECTION ONLY)

The data collection portion of the software is divided into
five (or more) tabs. Each of these tabs displays information
about an aspect of data collection. The content of these
tabs is dependent on the type of instrument that the
software is running. The content of these tabs is described
in detail later in this manual.

INSTRUMENT SETTINGS

(DATA COLLECTION ONLY)

All user changeable instrument settings are located here
in this region of the screen. The contents will vary with
instrument type and what tab is currently displayed.
Detailed information on these settings is located later in
this manual.

DATA DISPLAY (DATA COLLECTION ONLY)
Current data are displayed graphically in this area. After
data are collected they are transferred to the Experiment
Window for analysis. The current status of the instrument
is updated in the upper left hand corner of this window.

STATUS BAR (DATA COLLECTION ONLY)
In this region information such as elapsed time of current
scan and current scan speed are displayed.

EXPERIMENT WINDOW

Every open window, including the data collection
window, is listed here. When a dataset or fit is generated,
an icon is created in this window. Move between
windows by clicking on the icons in this window
("Ctrl+tab" is the keyboard shortcut). The highlighted
dataset is the one currently being displayed.

PROPERTIES WINDOW

This window lists properties of the current dataset being
displayed, such as number of data points, data collected,
and dataset name. The dataset name can be changed here
by double clicking on the name property and entering the
new name.

OLIS RSM 1000 SOFTWARE MANUAL
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SOFTWARE OVERVIEW

Exploded View of SpectralWorks Screen
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File File |

Mew Experiment
NEW EXPERIMENT Open Experiment
Thistoption allows you :o B S
create a new experiment, Startup...
which will consist of .
protocol and dataset files. (& Open

Open Dataset
OPEN EXPERIMENT & save Dataset 4
Open a previously saved Save Dataset 4 As...
experiment (*.ole or *.0lg). Print

Print Preview
REMOVE DATASET

. . Exit

This option allows you to

remove/close the active

dataset. The name of the active dataset in this case was
PROTFOLD. The active window is also indicated in the
experiment window as well as in the windows title bar
along the top margin of the window.

STARTUP

Select this option to view the initial startup. From here
convenient windows exist which allow access to existing
files, recently opened files, and tutorials.

OPEN / OPEN DATASET

This option allows you to open a previously saved dataset.

SAVE DATASET
Select this option to save the currently active dataset.

SAVA DATASET AS...
This option allows for the current dataset to be saved
under a different name or in a different directory.

EXIT
Choose this option to exit the GlobalWorks program.

Edit Edt
B3 Copy Slice

COPY SLICE IR paste Slice
Use this option to select a slice /R Remove Slice
grgrg among many lin an actlye & Lock on siice

dataset. ane the cursor is Edit Dataset
active, selecting copy slice from {0 Dynamic Siking
the edit menu with designate that

slice as the one to be copied.

Once a slice has been selected for copying, the selected
slice can be pasted into a different dataset with the same
collection mode (i.e. absorbance vs. wavelength,
absorbance vs. time, etc.)

PASTE SLICE

This option becomes active only after you have selected a
slice and applied to “Copy Slice” option from the edit
menu. The slice is then available from the clipboard to be
pasted into a dataset with the same collection mode.

REMOVE SLICE

This option is used to remove any slice from an active
dataset. NOTE: In order to make a removed slice visible
again, the scan’s number must be entered into the third
box of the index column of the Selected Data Parameters.
To activate this table, click the cursor on any slice.

LOCK ON SLICE

Once the cursor is active you may select this option from
the Edit Menu and the cursor will lock on this slice.
Moving the cursor allows you to travel along the selected
scan exclusively. Information about the 'locked on' slice
will appear dynamically in the parameter table.

DYNAMIC SLICING

This option is available only in the 2D view. By selecting
a scan from the collected data and then performing
dynamic slicing, a slice of the scan at the selected
wavelength will be displayed in the right graph.

View il
Eull Screen

TURN DATA K Torm Deka Carser OfF

CURSOR OFF =

Once a slice is selected A

and the cursor e

(crosshairs) appears 4%, Hide Slice

deactivation requires the | /3 Unhide Slice

selection of this option. | 4% Swap HiddenjUnhidden Slices
Logarithmic Axis q

2D VIEW |

. . ¥ Experiment Window
T}ns ppt1ons allows the B
viewing of a three

dimensional file

(typically an *.sc3 file) as a two dimensional file with
selected scans on the left and a slice thru the data at some
wavelength on the right.

3D VIEW

This option allows for the viewing of a 2D dataset as a
three dimensional image. The 3D graph created can then
be manipulated (rotated, rescaled, etc.).

HIDE SLICE
When the data cursor is active on a slice, this option allows
you to hide (remove from display) the selected slice.

OLIS RSM 1000 SOFTWARE MANUAL
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MENU BAR DESCRIPTIONS

UNHIDE SLICE

When this option is selected all previously hidden slices
will reappear. If multiple scans were hidden, all will
reappear simultaneously.

SWAP HIDDEN/UNHIDDEN SLICES

This feature allows you to swap visible slices with slices
that you have previously hidden with the hide slice
option.

LOGARITHMIC AXIS (X-AXIS)
When you select this option the program calculates and
displays the Log to the base 10 (Log) of the x-axis.

LOGARITHMIC AXIS (Y-AXIS)
When you select this option the program calculates and
displays the Log to the base 10 (Log) of the y-axis.

EXPERIMENT WINDOW

All open windows for the active experiment(s) are listed
in this window. Selecting a file from the list makes this
selection the active window. This option allows you to
view/hide the experiment window.

PROPERTIES WINDOW

The parameters of the active window are displayed. The
parameters include name, data, type, full path, etc. This
option allows you to view/hide the experiment window.

Fits i)

S SYD
SVD SYD on data subset
Factor analysis is a 2D Fits
multivariate statistical method Compton Fit
for extracting the information

content from a dataset. In the Olis case we have a large
matrix consisting of absorbance, etc. as a function of both
wavelength and time. Factor analysis, in the Olis case
singular value decomposition (SVD), reduces this to 3
smaller matrices that contain all the information present
in the data. The kinetic information is contained in a
kinetic eigenvector matrix. Experience has shown that
only a small number of eigenvectors are needed to
describe the data. Olis uses 6. The various rate processes
are stored over a small number of eigenvectors and a
kinetic model may be fitted to those to extract the rate
constants. Similarly the spectral information is stored in a
set of 6 eigenvectors. Finally a vector of singular values
is produced. Typically these start off at a high value and
fall off rapidly to a value near zero. The number of
singular values above zero is an indication of the number
of species significantly present in the data and is useful
for model selection.

A representation of the original data may be obtained by
a suitable matrix multiplication of the 2 eigenvector sets
of vectors and the singular values. This reconstruction is
the original less most of the noise. Thus, the processes of
SVD and reconstruction smooth the data. The 3 matrices
are commonly used to store the information in the data in
a much more compact form than the original; about 30
times smaller. It is also much easier to do the global
kinetic fit on the compact kinetic set than the original
large data set. Thus factor analysis cleans up the data,
affords more compact storage, and greatly reduces the
scale of the global fitting problem.

SVD is one of several methods for factor analysis and is
generally recognized as being the mathematically most
robust. The Olis modifications to SVD in no way modify
the way in which it is used or the conclusions drawn
from it. The only difference is a large gain in speed.

SVD ON DATA SUBSET
Use this option to perform SVD on a data subset.

2D FITS
Olis GlobalWorks software provides multiple
mechanisms for fitting single kinetic traces.

COMPTON FIT

Choosing this option after clicking on a circular dichroism
scan allows for prediction of protein secondary structure
based on the algorithm described in Compton, L. A., and
Johnson, C. W. (1986) Anal. Biochem. 155, 155-167.

In order for this option to provide valid results data must
be collected in the prescribed way shown below.

Four variants are possible:
41 pts 260 to 178 nm
40 pts 260 to 180 nm

260 to 182 nm
260 to 184 nm

39 pts
38 pts

VARIABLE SELECTION FIT

Choosing this option after clicking on a circular dichroism
scan allows for prediction of protein secondary structure
based on the algorithm described in Johnson, C. W. (1999)
Proteins: Structure, Function, and Genetics 35, 307-312.
This method differs from the Compton fit in that it uses
eight basis spectra which are extracted from a set of
twenty-six spectra of known proteins. The spectra are
selected to be those which most resemble the spectrum to
be fit, which must be from 178 nm to 260 nm and contain
one point per nm (83 points).

OLIS RSM 1000 SOFTWARE MANUAL
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MENU BAR DESCRIPTIONS

Tools

DATA

PROCESSES ;

The data processes Reconstruct 30 from 20 data
listed under the Crostodata s@t

Tools menu are e

identical to those Options

described on the
Data Processing Menu page.

RECONSTRUCT 3D FROM SVD DATA

This option utilizes the eigenvectors to produce a 3D
dataset similar to the original data (source of the SVD
eigenvectors) but with much of the noise removed. Click
here to see an illustrated example.

RECONSTRUCT 3D FROM 2D DATA
This option allows for the conversion of a 3D data file
(*.sc3) to a 2D data file.

CREATE DATA SUBSET

By entering new wavelength and time values, a subset
suitable for fitting can be created from the original data;
this facility will be used if one wishes to 'trim' a dataset
which may contain data deemed unsuitable for fitting.

DATASET REPAIR

This option is used to remove an errant data point, which
may be affecting a kinetic fit. Once a questionable data point
(or region) has been selected, the data will be replaced by an
average of a user-selected adjacent data region.

OPTIONS MENU
Choosing this option opens a form with the following
three tabs:

Report Options: Use this page — Se— 3
to change the default color for - unm

printing to black and white orto =~

choose whether or not to print

the data cursor on the graph.

SVD Type: Choose between the
Matheson SVD algorithm,
which utilizes wavelength
compression, or the original
Golub-Reinsch (Golub G,
Reinsch C. Singular Value )
Decomposition and Least -
Squares Solutions, in WilkinSon s —

JH. and Reinsch C.(editors) = .
Handbook for Automatic
Computation, vol II.Springer.
1971.) algorithm. The
Matheson method uses matrix o e

o =

T Ll e —
o4 LAkt St wpare b et

—

]
e |

exponentiation (Zamis, T. M., Parkhurst, L. J., and
Gallup, G. A. (1989) Computers in Chemistry, 13, 165-
171.) and is significantly faster than the original
algorithm. The default type uses a either algorithm
depending on dataset size. The Matheson technique is
more appropriate for large datasets (>10,000 points).

SVD Data Display Options: The two options available
for SVD data display are the Olis square root display and
the conventional display. This option changes the SVD
Eigenvector display only, and has not effect on the data
itself. In the Olis display, spectral data are presented as the
square root of the eigenvector value, which serves to de-
emphasize the spectral component of the eigenvector and
reduce the potential or inclusion of spectral artifacts into
the fit. For this reason, this display is the default display.

Chart i
Reset Chart

RESET CHART Reset All Charts
This option allows the Zoom
restoration of the active chart to Scaling :
its original condition (i.e., Autoscale
unhides hidden slices, resets )

m or scaling, etc.) Print Chart
Z00 g, etc.). Copy To Cipboard

RESET ALL CHARTS

This option allows for the restoration of all active data
charts to their original condition (i.e., unhides hidden
slices, resets zoom or scaling, etc.).

Z00OM

To activate the zoom function you must be viewing 2D
data and the cursor must be active on a slice. Clicking
and dragging your mouse cursor allows you to create an
outline of the data which once zoomed in on will
consume the entire area designate to the data screen. To
undo this function select reset chart from the chart menu.

SCALING
When this option is activated the active chart can be
rescaled in its window using mouse movements.

PRINT CHART
This option allows for the printing of the chart actively
selected by the cursor.

COPY TO CLIPBOARD

Once this option is selected a copy of the active dataset is
saved to the clipboard which can then be pasted as an
image file to any program which allows the
importation/pasting of an image file from the clipboard.
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MENU BAR DESCRIPTIONS

Help Help |

Tutorial 4
TUTORIAL Contents F1
MATHESON-DESA Obtaining Technical Support
FITTING TUTORIAL OLIS on the Web
This option allows you to

Reqister Software

activate an interactive
tutorial guiding you step About
by step through applying
global fit to your data set.

CONTENTS
Access the help index.

OBTAINING TECHNICAL SUPPORT

This option allows you to email your technical concerns
directly to Olis’ technical support department at
techsupport@olisweb.com.

OLIS, INC. ON THE WEB
If you have an internet connection, this option sends you
to our website, www.olisweb.com.

REGISTER SOFTWARE

After your trial has ended you can select this option to
purchase GlobalWorks software and receive your
registration number and unlock key.

ABOUT

This screen contains information about the software
including your version number, trial expiration date, and
registration information.

OLIS RSM 1000 SOFTWARE MANUAL
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Start-Up Display

This display appears at startup and contains

shortcuts for opening files and instrument setup.

Identical on all Olis programs.

EXISTING
Select this tab to open a dataset or experiment already
acquired and stored.

DATA COLLECTION
Select this tab to open a data acquisition mode to start
using the spectrophotometer.

TUTORIALS
Select this tab to open the tutorial on Global Fitting.

[2lis GlebalWorks

..Because Global Works Better!

Evisting | Recent Data Callection |Tut0rials|

Open Cancel Help

obalWorks - [RS™: Rapid Scanning mode, Absorbance as fxn of Wavelength (nm) vs. None]

Wiew Fits Tools Chart Help

%

SI||4“H\&

-\14“4|[E|

Instrument SpeCiﬁC, "u,gnhpray\ Onerational Modes | BepeatedScans | X4&YAxes | Parameters | Poatibese coin | | I
yet largely identical on Stop ESE) | Collct Data| Conter Wavelength

all Olis programs. btV [ Liebiods
[ Apply Baseine  BASELINE
@HonOHvoiE O

PMT HV = 220

PMTHV= 325

EXCITATION WAVELENGTH Saerpls Holdr Temp = 1899 C
(Not shown) The current

450000 nm =6

100 zcans
Collection Time [sec} 0100
Graling nes/mm 400
Aveiage Mode: None 1.000 scans/sec
Spar 2236 nen [343.2nm to 571.7 nm)

. . 3.0 10
wavelength of the excitation
monochromator is displayed here 5 8 ropertcs - nstne o
and can be changed by clicking on g 6 o S
the text box and entering in the £ 10 §
desired wavelength. 3 4

. 00
The keystroke shortcut for entering 2
the Excitation Wavelength is W. 10 o
350 400 450 500 550 50 100 180 200 250
Wavelength nm Sample Number
Center Wavelength 450.000 nm |
Total Elapsed Time = 1:06 (min:sec) ‘Elqlwdﬁmsllis spectium = 1:06 [min:sec] ‘

CENTER WAVELENGTH

Hhstart| | 1] 5 &) @& <3 ||[ous Globalworks - [Rs... : w2 |

The current center wavelength of
the RSM, determined by the
position of the gratings, is
displayed here. The RSM center wavelength determines
where the center of the scan will be. The span is
determined by the number of lines per millimeter of the
grating. For example, a 400 line grating and a center
wavelength of 450 nm will give a scan from 343 to 572.
This value can be changed by clicking on the text box
and entering the desired wavelength.

The keystroke shortcut for entering RSM Center
Wavelength is A.

Collection Time [sec): 0.100

COLLECTION TIME

The time spent collecting data is entered here. The
number of scans collected is dependent on the averaging
mode and is displayed in the Live Display tab as well.
The data collection time does not include the pre-trigger data,
collected before stopped flow reaction is mixed.

The units for collection time can be changed to
milliseconds, seconds, minutes, or hours. See page 18 for
more information on changing the time units.
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LIVE DISPLAY - RAPID SCANNING MODE

NUMBER OF SCANS TO COLLECT

The number displayed here is the number of scans to be
collected using the current collection time and average
mode. This value should usually be limited to less than
5000, but larger numbers may be used. The limit is
determined by the amount of memory in the computer,
but is typically greater than 20,000 scans. If global fitting
is to be employed on the dataset, the number of scans
must be less than 5000.

To reduce the number of scans to be collected, decrease
Collection Time or increasec Scan Average Mode.

=

POST THESE DATA

Clicking this button stores current data only in memory
and not on the hard disk. Posted data are transferred to
data processing, where they can be manipulated, fitted, or
saved to a disk. Data that are not posted will be
overwritten when new data are collected.

The option to post data will also be given in a prompt at
the end of data collection.

‘ Graling es/mm 400 ‘

GRATING LINES/MM

The lines per millimeter of the gratings in the RSM is
entered here. This value should always match the lines per
grating in the instrument, and both gratings should be
identical. If the desired number is not on the drop-down list,
the number can be entered directly. When this value is
changed, the RSM will recalibrate automatically. This value
is not to be confused with the blaze wavelength of the
grating (given in nm), which determines the useful range of
the grating. A rule of thumb for calculating the useful
wavelength range of a grating is from 2/3*W to 3/2*W,
where W is the blaze wavelength. For example, a grating
blazed at 500 nm would be useful from 330 to 750 nm.

Average Mode: None 1,000 scans/sec

AVERAGE MODE

Seven averaging modes are available on the RSM. They
are 62, 31, 20, 10, 5, 2, and 1 scan per second. No
averaging is 1000 scans per second. The desired
averaging mode will depend on the collection time and
the required signal to noise ratio. Higher averaging
modes will result in fewer scans and a higher signal to
noise ratio, which increases as the square root of the
number of scans averaged. For longer collection times,
higher averaging modes should be used to limit the
number of scans to less than 5,000.

SHOW PRE-TRIGGER DATA

(Not shown) For stopped-flow only. Checking this box
allows the user to view data collected before a stopped-
flow has fired. There is a variable delay between when
the Collect Data button is clicked and when the stopped
flow is triggered. There is also a fairly constant period of
around 20-30 msec when reagents are being mixed, not
to be confused with the dead time of the instrument.
These data will be reported as negative time relative to
the stop time.

See page 22 for more information on setting TTL Delays
in the Parameters tab.

Sample Holder Temp =19.99°C

CURRENT SAMPLE TEMPERATURE

The sample temperature is displayed here if the
instrument is equipped with an active temperature
controller. This display is updated continuously when the
instrument is in Live Mode or during data collection. This
is the bath or Peltier cell temperature unless the controller
is equipped with an external temperature probe.

See page 34 for more information on Temperature
Controller options.

=

PMT HY = 220
PMT HY = 325

CURRENT PMT HV

The current PMT high volts (HV) are shown here. These
values are adjusted automatically in Live Mode and
during data collection to keep the PMT signals near 2
volts, where optimal signal/noise is achieved. These
values are directly related to the intensity of light hitting
the detectors; higher voltages indicate low light levels.
This value will range from 200-1100 V, and will read 0
when PMTs are off.

Warning Note: To avoid damage to PMTs, make sure they
are turned off when the sample compartment lid is
removed or in any case that the PMTs are exposed to an
undesirably high level of light.

MANUAL PMT HIGH VOLTS CONTROL

This feature turns on or off the high volts (HV) to the
photomultiplier tubes when Manual High Volts is
selected as a detector option in the Operations Mode
tab. In this mode, the PMTs must be turned off with this
switch before they are exposed to room light.

See page 16 for more information on the
Operational Modes tab.
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LIVE DISPLAY - RAPID SCANNING MODE

APPLY BASELINE

This box is checked when a baseline is applied to the data.

Once a baseline is selected the number of data points and
scan range cannot be changed without deselecting the
baseline. To undo a baseline, uncheck this box by
clicking on it.

The keystroke shortcut for selecting Apply Baseline is B.

LIVE MODE

Click on this button to enter the instrument into Live Mode.

In this mode all read values are continuously updated and
data are collected but not stored. In addition, displays
such as current signals and sample temperature are
updated continuously.

Exit Live Mode by pressing the Escape key on the
keyboard or clicking the Stop button. It is recommended
that this mode be exited before performing data analysis
or exiting the program.

The keystroke shortcut for entering Live Mode is V.

Collect Data

COLLECT DATA

Click on this button to begin data collection. In rapid
scanning mode, scans will be collected as a function of
time. The number of scans indicated in the Live Display
tab will be collected.

In stopped-flow mode (Rapid Scanning + SF or Stopped-
Flow) this button will be red or green. When this button
is red, a sensor is out of position and the stopped-flow
will not fire.

In flash or rapid scanning mode, a TTL pulse is sent out
of the electronics box when data collection is initiated.

The keystroke shortcut for Collect Data is D.

Auto Adjust HV

AUTO ADJUST HV

This button causes the PMTs to adjust high volts to give
a maximum PMT signal of 7.5 volts. It is important that a
signal be present when this button is clicked (for
fluorescence, ensure that shutters are open, sample is in
place, slits are appropriate). No data are collected.

The keystroke shortcut for Auto Adjust HV is U.

STOP (ESC)

Clicking on this button or pressing the Escape key exits
from Live Mode. If pressed during data collection, the
current assay or scan is terminated and the instrument
goes to Idle Mode, in which case the truncated dataset
can be retained.

Note: If the Manual HV Shut Off check box in the
Operational Modes tab is not selected, then the PMT
HV will automatically shut off when exiting Live Mode.

See page 16 for more information on the Operational
Modes tab.

Span: 2296 nm (343.2 nm to 571.7 nm)

SPAN

This display shows the calculated spectral span (i.e., the
scan range) of the rapid scan. This value is dependent on
the number of grating lines and also is corrected slightly
for the effects of wavelength on bandwidth. The actual
scan range is displayed in parentheses, and will shift as
the center wavelength is adjusted.

DISPLAY

If only one graph is visible, double click on the graph to
make both visible. The raw signal to the PMT detectors is
displayed on the right graph. This is a measure of the
PMT output as the wavelength changes across the scan
range. The traces are color coded to match the red and
blue cables on the PMTs. The left graph contains the
calculated data from the raw signals. This calculation will
depend on the Data Reduction Mode as it is set in the
Operational Modes tab.
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for the excitation monochromator

are displayed here. To take an

excitation scan, enter the starting

and ending excitation wavelengths, then enter the desired
emission wavelength, a constant value, as both the
starting and ending emission wavelengths. The X-axis on
the graph will read Excitation Wavelength.

If synchronous scanning is desired (both excitation and
emission monochromators scanning), then enter the
desired scan range for both monochromators.

The keystroke shortcuts for entering the starting and
ending wavelengths for the excitation monochromator are
F and T, respectively.

Post these data |

POST THESE DATA

Clicking this button stores current data only in memory
and not on the hard disk. Posted data are transferred to
data processing, where they can be manipulated, fitted, or
saved to a disk. Data that are not posted will be
overwritten when new data are collected. The option to
post data will also be given in a prompt at the end of
data collection.

‘i Emission Wavelength = 500.000 nm

EMISSION WAVELENGTH

The current wavelength of the emission monochromator
is displayed here and can be changed by clicking on the
text box and entering in the desired wavelength. If more
than one monochromator is present, both
monochromators will move to this value.

The keystroke shortcut for entering the Emission
Wavelength is A.

Scan From 500.000 To 364.875 |

SCAN RANGE (EMISSION)

Starting and ending wavelengths for the emission
monochromator are displayed here. To take an emission
scan, enter the starting and ending emission wavelengths,
then enter the desired excitation wavelength, a constant
value, as both the starting and ending excitation
wavelengths. The X-axis on the graph will read

Emission Wavelength.

If synchronous scanning is desired (both excitation and
emission monochromators scanning), then enter the
desired scan range for both monochromators.

The keystroke shortcuts for entering the starting and
ending wavelengths for the emission monochromator are
M and O, respectively.

OLIS RSM 1000 SOFTWARE MANUAL
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LIVE DISPLAY - SCAN MODE

Number of Points to Collect 120

NUMBER OF INCREMENTS TO COLLECT
The number of increments to be collected in each scan or
assay is entered here.

The keystroke shortcut for entering the Number of
Intervals to Collect is N.

NUMBER _
OF POINTS = # of INCREMENTS +1
CURRENT SCAN NUMBER

If multiple scans are to be collected, the current scan and
total scan numbers are displayed here.

See page 18 for details on setting up
repetitive scans or assays.

Integration Time [sec): 0.100

INTEGRATION TIME

The time spent collecting data per each data point is
shown here. This value is user specified and is limited to
10 minutes/datum with a PMT.

The keystroke shortcut for entering Integration Time is 1.

APPLY DIGITAL FILTER

Checking this box automatically applies a digital filter to
the data after it has been collected. Filtering is available
from 5 to 25 points and follows a Svitsky-Golay
algorithm.

Take care not to over-filter, which can distort spectral
features. To test for distortion, data can be collected
without the filter. Comparing data before and after
filtering will make distortion of spectra apparent.
Alternatively, subtracting filtered data from the unfiltered
data should result in a difference spectrum containing
only random noise. This can be done by posting both the
filtered and unfiltered data using the Post Data button,
The data can then be subtracted using the Subtract
Datasets option in the Data Processing menu.

See page 26 for more information about Subtract
Datasets in the Data Processing menu.

Sample
Reference

RAW PMT SIGNALS

The raw PMT signals (in volts) are shown in real time
when in Live Mode. They are color coded red and blue
to match the corresponding PMTs. Generally, the blue
PMT is used in the reference position.

If the PMT is saturated, this reading will be 10.000V in
Live Mode. When this is the case, the light intensity
reaching the PMT must be reduced by either reducing
sample concentration, monochromator slit width, or PMT
High Voltage.

Sam / Ref

CALCULATED DATA

The current calculated fluorescence data is presented
here. This value will depend on the Data Reduction
Mode.

See page 16 for more information on Data Reduction Mode.

For example, when Ratio is chosen, the data provided in
this location will be Sam/Ref, the ratio of the red PMT
signal to the blue PMT signal.

Polarization or anisotropy data is also presented here.

See page 16 and Appendix I for more information on
anisotropy data.

PMTHY - 700
PMT HY = 500
CURRENT PMT HIGH VOLTS

The current PMT high volts are shown here. To change
this voltage, click on the number and enter the desired
voltage. To automatically adjust high volts, use the Auto
Adjust HV button.

The keystroke shortcuts for setting the PMT high volts are
H for the red PMT and P for the blue PMT.

MANUAL PMT HIGH VOLTS CONTROL
This option turns on or off the high volts (HV) to the

photomultiplier tubes and is only available when Manual
High Volts is selected in the Operational Modes tab.

See page 16 for more information on the
Operational Modes tab.
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LIVE DISPLAY - SCAN MODE

APPLY BASELINE

This box is checked when a baseline is applied to the
data. Once a baseline is selected, the number of data
points and scan range cannot be changed without
deselecting the baseline. To undo a baseline, uncheck this
box by clicking on it.

See page 25 for details on how to assign a baseline.

i |

LIVE MODE

Click on this button to enter the instrument into Live
Mode. In this mode, data is collected but not stored. In

addition displays such as current signals and sample
temperature are updated continuously.

Exit Live Mode by pressing the Escape key on the
keyboard. It is recommended that this mode be exited
before performing data analysis or exiting the program.

The keystroke shortcut for entering Live Mode is V.

COLLECT DATA

Clicking on this button will begin the data collection
process. With the Data Collection Mode set to Scan, the
instrument will scan the number of points from start to
finish. With the Data Collection Mode set to Assay, the
data will be collected at a fixed wavelength as a function
of time.

See page 17 for details on changing the Data Collection Mode.
The keystroke shortcut for Collect Data is D.

Auto Adjust HY

AUTO ADJUST HV

This button causes the PMTs to adjust high volts to give
a PMT signal in the range of 6-8 volts. It is important
that a signal be present when this button is clicked
(shutters open, sample in place, slits appropriate). No
data is collected.

The keystroke shortcut for Auto Adjust HV is U.

STOP (ESC)

Clicking on this button or pressing the Escape key exits
from Live Mode. If pressed during data collection, the
current assay or scan is terminated and the instrument
goes to Idle Mode, in which case the truncated dataset
can be retained.

Note: If the Manual HV Shut Off check box in the
Operational Modes tab is not selected, then the PMT
HV will automatically shut off when exiting Live Mode.

See page 16 for more information on the Operational
Modes tab.

Sample Holder Temp = 19.99 'C

CURRENT SAMPLE TEMPERATURE

If the instrument is equipped with an active, Olis-
recognized temperature controller, the Current Sample
Temperature is displayed here and is updated when the
instrument is in Live Mode or during data collection. This
is the bath or Peltier cell temperature unless the controller
is equipped with an external temperature probe.

See page 34 for temperature controller options.

OLIS RSM 1000 SOFTWARE MANUAL
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displayed here. This value can be

changed by clicking on the text

box and entering in the desired

wavelength. When Collect Data is clicked, a
single wavelength time trace at this wavelength
will be collected.

If an excitation monochromator is not present, this option
will be called Assay Wavelength.

Total Assay Time (sec): 40

TOTAL ASSAY TIME

The time spent collecting an assay is entered here. The
integration time will automatically be calculated to give
the maximum possible collection time during the assay.
Time units can be changed in the Operational Modes tab.

See page 16 for more information on the
Operational Modes tab.

The keystroke shortcut for changing the
Total Assay Time is T.

Post these data |

POST THESE DATA

Clicking this button stores current data only in memory
and not on the hard disk. Posted data are transferred to
data processing, where they can be manipulated, fitted, or
saved to a disk. Data that are not posted will be
overwritten when new data are collected. The option to
post data will also be given in a prompt at the end of
data collection.

Mumber of Poirts ta Collect mJ

NUMBER OF INCREMENTS TO COLLECT
The number of increments to be collected in each scan or
assay is entered here.

The keystroke shortcut for entering the Number of
Intervals to Collect is N.

NUMBER

OF POINTS — # of INCREMENTS +1

Assay 0 of 1

CURRENT ASSAY NUMBER

If multiple assays are to be collected, the current assay
and total assay numbers are displayed here.

See page 18 for details in setting up

repetitive scans or assays.

Integration Time (sec): 0.160

INTEGRATION TIME

The time spent collecting data per each data point is
shown here. This value is user specified and is limited to
10 minutes/datum.

The keystroke shortcut for entering Integration Time is I.
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LIVE DISPLAY - ASSAY MODE

[ Apply RC Filter (mseck: 1

APPLY RC FILTER

When this box is checked, a digital time constant is
applied to all time course data. The filtered data which
results is not revertible. A time constant is required (in
msec) and cannot exceed the length of the dataset. A rule
of thumb for the maximum time constant without
distorting the data is 5-10% of the total time.

This algorithm can also be applied to normally collected
data after collection.

See page 26 for more information on the
Data Processing Menu.

Sample Holder Temp = 19.93 'C

CURRENT SAMPLE TEMPERATURE

If the instrument is equipped with an active, Olis-
recognized temperature controller, the Current Sample
Temperature is displayed here and is updated when the
instrument is in Live Mode or during data collection. This
is the bath or Peltier cell temperature unless the controller
is equipped with an external temperature probe.

See page 34 for Temperature Controller options.

Sam= 0.776
Ref = 2.281
RAW PMT SIGNALS

The raw PMT signals (in volts) are shown in real time
here when in Live Mode. They are color coded red and
blue to match the corresponding PMTs. Generally, the
blue PMT is used in the reference position.

If the PMT is saturated, this reading will be 10.000V in
Live Mode. When this is the case, the light intensity
reaching the PMT must be reduced by either reducing
sample concentration, monochromator slit width, or PMT
High Voltage.

Absorbance = 0.4681

CALCULATED DATA

The current calculated fluorescence data is presented
here. This value will depend on the Data Reduction
Mode

See page 16 for more information on Data Reduction Mode.

For example, when Ratio is chosen, the data provided in
this location will be Sam/Ref, the ratio of the red PMT
signal to the blue PMT signal.

Polarization or anisotropy data is also presented here.
See page 16 and Appendix I for more information on
anisotropy data.

PMTHV= 210
PMTHV= 250

CURRENT PMT HIGH VOLTS

The current PMT high volts are shown here. To change
this voltage, click on the number and enter the desired
voltage. To automatically adjust high volts, use the Auto
Adjust HV button.

The keystroke shortcuts for setting the PMT high volts are
H for the red PMT and P for the blue PMT.

MANUAL PMT HIGH VOLTS CONTROL

Not shown. This option turns on or off the high volts
(HV) to the photomultiplier tubes and is only available
when Manual High Volts is selected in the Operational
Modes tab.

See page 16 for more information on the
Operational Modes tab.

[ Apply Baseline

APPLY BASELINE

This box is checked when a baseline is applied to the
data. Once a baseline is selected, the number of data
points and scan range cannot be changed without
deselecting the baseline. To undo a baseline, uncheck this
box by clicking on it.

See page 25 for details on how to assign a baseline.

Live Mode

LIVE MODE

Click on this button to enter the instrument into Live
Mode. In this mode, data is collected but not stored. In
addition displays such as current signals and sample
temperature are updated continuously.

Exit Live Mode by pressing the Escape key on the
keyboard. It is recommended that this mode be exited
before performing data analysis or exiting the program.

The keystroke shortcut for entering Live Mode is V.

Collect Data

COLLECT DATA

Clicking on this button will begin the data collection
process. With the Data Collection Mode set to Scan, the
instrument will scan the number of points from start to
finish. With the Data Collection Mode set to Assay, the
data will be collected at a fixed wavelength as a function
of time.

See page 17 for details on changing the Data Collection Mode.
The keystroke shortcut for Collect Data is D.
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LIVE DISPLAY - ASSAY MMIODE AND OPERATIONAL MODES

STOP (ESC)

Clicking on this button or pressing the Escape key exits
from Live Mode. If pressed during data collection, the
current assay or scan is terminated and the instrument
goes to Idle Mode, in which case the truncated dataset
can be retained.

Note: If the Manual HV Shut Off check box in the
Operational Modes tab is not selected, then the PMT
HV will automatically shut off when exiting Live Mode.

*"" 0lis GlobalWarks - [RSM: Scan mode, Circular Dichroism as fxn of RSM Wavelength (nm)]
[ Fle Edt View Fks Tooks Chat Help
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L-Format Anisotropy: This option is available with at least ~ Absorbance (A.U.): Reports data as the log of the ratio of
two polarizers. Data is collected as fluorescence intensity reference to sample signal, corrected for the dark signal.
for both vertical and horizontal emission polarizers and Abs.=log[(reference-dark)/(sample-dark)].
computed to give anisotropy. See Appendix I for more Transmittance: Reports data as the ratio of sample
information on polarization and anisotropy. signal and reference signal, calculated as
L-Format Polarization: This option is available with at T=(sample-dark)/(reference-dark).
least two pOlariZerS. Data is collected as fluorescence %  Transmission: Reports data as a percentage of the
1nten§1ty for both vertical anq horlzonFal emission ratio of sample signal to reference signal
polarizers and computed to give polarization. (%T=(sample-dark)/(reference-dark)*100%).

See Appendix I for more information on polarization

: Ratio: In this mode, the fluorescence emission signal is
and anisotropy.

reported as a ratio of sample signal to reference signal.
Fluctuations in lamp intensity are corrected for by
this method.

16 OLIS RSM 1000 SOFTWARE MANUAL
Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



OPERATIONAL MODES

Single Beam: This mode reports the raw signal from the
sample and reference channels.

Circular Dichroism: Reports circular dichroism in units
specified in the Parameters tab. A circular dichroism
module is required to operate in the data reduction
mode. This option is only available if the RSM is
equipped with a CD module.

T-Format Anisotropy (fluorescence): This mode is
available with two detectors, and three polarizers. Data is
collected as a ratio of detector signals (one channel
vertically polarized, the other horizontally). These data are
converted automatically to anisotropy.

T-Format Polarization (fluorescence): This mode is
available with two detectors, and three polarizers. Data is
collected as a ratio of detector signals (one channel
vertically polarized, the other horizontally). This data is
converted automatically to polarization. See Appendix I
for more information on polarization and anisotropy.

Wave Units
® Wavelength O Wavenumber |

WAVE UNITS
Choose between data being reported in wavelength (nm)
or wave number (cm-1).

Scan Mode-
O FEwed PMT High Volts

@ Figed SR\Width

SCAN MODE
In the RSM, there are two possible scan options for
collection of scans.

Fixed Slit Width: In this mode, the PMT HV are
changed to compensate for changes in light intensity.
This mode is highly recommended for collection of
circular dichroism data.

Fixed PMT HV: In this mode the PMT HV remain at a
user-specified, fixed value. This mode is necessary for
absorbance or fluorescence measurements.

Q

This button is used to convert the current data to that of a
different data reduction. For example if data are collected
in absorbance reduction mode, the raw data (sample and
reference) can be extracted by selecting a data reduction
mode of single beam, and pressing the Q button. The data
will then be presented as sample and reference rather than
a calculated absorbance. This data will remain in memory
until more data are collected, or Live Mode is entered.

Data Colection Mode: Scan

DATA COLLECTION MODE

Several data collection modes are available on the RSM.
Note that different data collection modes may require
changes in the instrument configuration.

Rapid Scanning: In this mode, data are collected as a
series of rapid scans (from 1 to 1000 scans/second). A
scan disk is required to collect these data. Typically a
0.2 mm scan disk is used to collect absorbance data
(sce Data Reduction Mode) and a 1.0 mm disk is used
for fluorescence data. This collection mode can be used
for both fluorescence and absorbance configurations.
This mode can be used to collect absorbance or
fluorescence data. A stopped-flow accessory can be
present but will not be fired during data collection.

Rapid Scanning + SF(Stopped Flow): This collection
mode is identical to Rapid Scanning except the stopped
flow is fired during data collection. To run this mode, a
stopped flow accessory must be present on the instrument.

Scan: This is the “conventional” scanning mode in which
scans are collected by scanning wavelength by moving
the gratings. A fixed scan cartridge is required for this
mode. Scans are collected on the order of 1 per minute,
depending on wavelength range and integration time.
This mode can be used to collect absorbance,
fluorescence, or circular dichroism data.

Assay: In this mode wavelength, wavelength is constant
and data is collected over time. A fixed cartridge is
required for this mode, and it can be used to collect
absorbance, fluorescence, or circular dichroism data.

Stopped Flow: In this mode, the stopped flow data are
collected at a fixed wavelength. A stopped flow
accessory and a fixed scan cartridge are required to
operate in this mode. Absorbance, fluorescence, or
circular dichroism can be collected in this mode.

Detector Options
[ Manuall Shet Off HV
[0 Reverse Beam Mode
DETECTOR OPTIONS

Turn this option On in order to have control over turning
the high volts on and off when in Live Mode. Turn this
option off to keep high volts under computer control.
With the option off, the PMT high volts will be turned off
whenever data is not collected. This is the safest mode

for the PMTs.

If the user prefers that the PMTs remain on when the
instrument is not collecting data, this option should be On.
In this mode, however, care must be taken to avoid exposing
the PMTs to room light while a PMT HV is applied.

Reverse Beam Mode inverts the red and blue signals
for calculations. This has the effect of inverting the signal
and is used for specific applications in which the blue
PMT is used to detect the sample signal.

OLIS RSM 1000 SOFTWARE MANUAL
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OPERATIONAL MODES AND REPEATED SCANS

Time Units:

TIME UNITS

This option changes time units for data collected as a
function of time. Hours, minutes, seconds, or
milliseconds are available.

Seconds

Repeated Scans

Allows collection of
- By File Edt View Fits Tools Chart Help
multiple scans or assays S| e s ||
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END OF SCAN OPTIONS

This choice determines whether the monochromator

returns to the start position after a scan or remains at the

end position. Stop at the end of scan is used when the

sample is photosensitive.
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sample script file.

The keystroke shortcut for entering
the number of scans is N.

See page 17 for more information on
rapid scanning mode.

. Repeat Scans as a Function of.  Temperature Script

REPEAT SCANS AS A FUNCTION OF

Repetitive scans can be collected as a function of None,
Time, Temperature Script, or Titration Script. In
rapid scanning mode these options are not available.

None: Scans are collected consecutively, as quickly as
possible, without pause. This is a useful mode for
averaging several scans, or if scans will be collected as a
function of another parameter. In this case, this information
can be added to the dataset using Edit Dataset. Sce page
31 for more information on Edit Dataset.

Time: Scans are equally spaced out over the designated
amount of time. The incubation period between scans can
be skipped by pressing the spacebar, with the remaining
scans being spaced out over the remaining time.

Temperature Script: When repeated scans are acquired
as a function of temperature (either by water bath or
Peltier cell), an Olis script is used. The instrument will
automatically adjust the temperature, incubate a
prescribed amount of time and collect data when
Collect Data is clicked in the Live Display tab. The
resulting scans will be presented in a 3-D dataset with
wavelength, temperature, and signal intensity as the
three axes. The script is selected and edited as described
below. The instrument must be equipped with a water
bath or Peltier cell that is compatible with Olis software.

Titration Script: To use this option the instrument must be
equipped with an Olis titrator. In this mode additions of
titrant are made automatically between scans or assays.
The resulting dataset is a 3-D dataset with wavelength,
concentration, and signal intensity as axes. The Titrator
Control Panel also becomes active when this mode is
selected. See page 36 for a sample titration script.
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REPEATED SCANS

Ezyme Assay Script: If the RSM is equipped with an
enzyme assay device, assays may be collected as a
function of concentration. As opposed to the titrator, a
fresh solution is pushed into the cuvette as prescribed in
a script. The enzyme assay control panel becomes
active when this mode is selected.

Total time for scans [min) 60.0

TOTAL TIME FOR SCANS (UNITS)

This option is active when Collect Scans as a Function
of Time is selected. The program will compute the
required wait time between scans, so as to give equal
intervals between scans or assays. If a time is entered that
is less than the amount of time required to complete the
scans, they will be collected as fast as possible (i.e., no
wait time between scans). This option is disabled when
collecting in rapid scanning mode.

See page 18 for more information on changing the time
units in the Operational Modes tab.

The keystroke shortcut for changing the
total time for scans is T.

Script Name:  D:\Program Files\OLIS GlobalWorks\Template

SCRIPT NAME

This display shows the location of the current active
script file. A new file can be selected by clicking on the
filename and entering the new file. Alternatively, pressing
'Browse' allows the user to open the new script file.
Script files have the extension .ols.

See page 36 for a sample titration script file.

Edicr‘ptl
EDIT SCRIPT
The current active script can be edited by clicking on this
button. Changes in the script must be saved (under the
File menu) before exiting. The script can also be edited
using the program Notepad, which is included in
Microsoft Windows. Note: Do NOT use Wordpad or any
other word processing software to change the script. This
may corrupt the script file format.

See page 36 for a sample titration script file.

Scan Method—— |
oBE |
‘ © Manual

SCAN METHOD

Choosing Auto causes the instrument to operate entirely
without user intervention. When a script file is being run,
this option is automatically set to Auto.

The keystroke shortcut for setting the Scan Method to
Auto is A.

[ Average Scans

AVERAGE SCANS

Selecting this option will automatically average all scans
into one 2-D scan as the final result. If this option is not
checked, the data can be averaged later as a data process.
Choosing to average scans cannot be undone, as only the
average is saved, not the raw data.

See page 26 for more information on the
Data Processing Menu.

The keystroke shortcut to activate Average Scans is R.

Show Manssal Control Form

SHOW MANUAL CONTROL FORM

This button is enabled when repeat scans or assays are
collected as a function of titrator or enzyme assay script.
Pressing this button shows manual control form to
control the syringes. Note: the titrator will calibrate when
this button is pressed.

See page 35 for more information on the
Titrator Control Panel.

OLIS RSM 1000 SOFTWARE MANUAL
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* " Dlis GlobalWorks - [RSM: Scanmade, Circular Dichroism as fin of

ber vs. Time (60 sec)]

) Fle Edk View Fis Took Chart Help

[sm [mesan [xonaao|=|el
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-Avis [dplog on) ¥ -Auis [cisplay only) ¥ -ois [Raw data dsplay only)— Line Number: 1 B CroeCoor. & 3?1
K- Aois Minioum 1 ¥ - Ao Migimum 30 - Avia Mimum 0 Chat Backgond: [ ] Change Cok. @1
- Adis Makimum 1000 ¥ - Avds Magimum 30 ¥+ Avis Masimum 10
P o) [ Auto Scale'Y - Asis [ Auto Scale Raw data’Y - Ais
X - Axis Minimum 1
X - Asis Masimum 1000
Idle Mode
X-AXIS 300
This optlpn ch?nges the scalelof 200 —_—
the X-axis during data collection. 46ih i
N (Name) RSM
The data are not affected by g o
changing this scale; only the g
. . -10.0
display is affected.
-20.0
The keystroke shortcuts to access
. .. . -30.0
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values are M and A, respectively. Sample Number
Y -Asis (display only) Total Elapsed Time = 1:05 [min:sec) |Elapsed time this scan = 1:05 [min:sec) | Scan Speed = 207 nm/min
¥ - Auds M 20 Hstart ||| ) &) & =3 ||[@ ot Globalworks - [Rs... 3 s |

Y -Aws Magmum 30

Y-AXIS

This option changes the scale of the Y-axis (the
fluorescence intensity) during data collection. The data
are not affected by changing this scale; only the display
is affected.

The keystroke shortcuts to access the Y-axis minimum and
maximum values are N and X, respectively.

AUTO SCALE Y-AXIS

This option will allow the graphic to be automatically
scaled continuously during data collection. This is
particularly useful if the user does not know the
amplitude of the expected signal.

The keystroke shortcut for selecting Auto Scale Y-axis is O.

Y -Axis [Raw data display only) —
Y -Axis Mpimum 0

Y - Avig Maimum 10

Y-AXIS (RAW DATA)

This option changes the scale of the raw signal of

the PMTs. This signal can be accessed by double clicking
on the graph, during data collection. The data are not
affected by changing this scale; only the display is
affected.

The keystroke shortcuts to access the Y-axis minimum and
maximum value are I and S, respectively.

[ Auto Scale Raw data Y - Axis |

AUTO-SCALE (RAW DATA)

This option will allow the raw signal graphic to be
automatically scaled continuously during data collection.
This is particularly useful if the user does not know the
amplitude of the expected signal.

Pressing keystroke for activating Auto Scale Raw Data is U.

CHANGE LINE COLOR

This control allows the user to change the line color
during data collection. Up to nine different colors can be
used from a palette of hundreds of colors.

| | Change Color..

CHANGE BACKGROUND COLOR

This control allows the user to change the chart
background color during data collection. Up to nine
different colors can be used from a palette of hundreds.
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*: Olis GlobalWorks - [RSM: Rapid Scanning mode, Absorbance as fixn of Wavelength (nm) vs. None]

B3 Fle Edk View Fits Tools Chart Help

f d ; [ ||oesa [[x6 %080
OV\./ Sensors, and ci anglng merml Operational Modes | Repeated Scans ‘ XaYAxes @I Poslthpsn dote ~ D“Mﬂ
active detectors. oo | G | bmosm [@ READY BH GelsF e [ ]
Pt EH SS B
ﬁ@ =ik
o]

HARDWARE RESET AND | e ik st e | S
CALIBRATION
Clicking this button will result in 30 10
calibration of the monochromator

. 8 Properties -1 £ |
and any other associated motors. . = Estgeied |
Recalibrating should be performed g 5 © s
if any problems are encountered. § s s,
If problems persist, contact Olis. * g
The keystroke shortcut for Hardware
Reset and Calibration is R. W6 .dx  Ge5 K e VNN vies Ams | 6 e

Wavelength nm Sample Number

__Information | Total Elapsed Time = 1:48 [min:sec) | Elapsed time this spectrum = 1:48 (min:sec) |
GET VERSION INFORMATION |#5e] |55 &= ||[ose cobavorks - [s.. szsm_|

This button will allow for reading

of the current hardware versions

on your instrument. This information can be very useful
when receiving technical support from Olis.

The keystroke shortcut for Get Version Information is G.

J - Active Data Collection Devices |
¥ PMT 1
¥ PMT 2

ACTIVE DATA COLLECTION DEVICES

This is a list of all possible detectors on the instrument.
Check the detectors that will be active here. Be sure to
update the current data in reduction mode to reflect any
change in number of detectors. The available modes will
depend on the number of active detectors.

See page 16 for more information on changing
the Data Reduction Mode.

G St |
EH S5 ﬂ |E3_
ﬁEI-Iél
mmﬂ-_-ﬂLL
STOPPED FLOW SENSOR MAP

This display shows the current readings of the stopped-
flow sensors and will only be present if instrument is
equipped with a stopped-flow apparatus. When in Live
Mode, this map will continually update. A similar display
is shown on the front of the Electronics box. In order for

the stopped flow to fire, no sensors can be showing red
as its sensor state.

[© READY __8BH

FS and BS refer to the front and back syringes,
respectively. The syringes must be in contact with the
pneumatic drive block in order for these sensor states to
not be red.

BH and FH are the respective front and back handles.
These move the syringe valves from Fill to Flow. These
valves must be on Flow to fire the stopped flow, and Fill
to fill the syringes.

SS refers to the stop syringe. The plunger in the stop
syringe must be down for the stopped-flow to fire. This
can be pressed down by moving the exhaust valve to
empty and pushing down on the shaft. The syringe will
be in the up position after each firing of the stopped-flow.

EH refers to the exhaust handle. This valve must be in
Flow position for the stopped flow to fire.

When all valves and syringes are in their proper positions
for firing, the Ready light will become green. If data
collection is attempted when the Ready light is not
green, the stopped flow will not fire, and the program
will go to this map to tell the user to move the offending
valve or syringe.

GET SF STATE
If the instrument is not in Live Mode, click on this button

to update the sensor map. This will detect any valves or
syringes, which are in an inappropriate position.

FIRE STOPPED-FLOW

Clicking this button will cause the stopped-flow to fire
without collecting data as long as the Ready light on the
Stopped-Flow Sensor Map is green.

OLIS RSM 1000 SOFTWARE MANUAL

21

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PARAMETERS AND 2-D DATA DISPLAY

[ Disable Stopped-Flow

DISABLE STOPPED-FLOW

Clicking on this checkbox disables the stopped flow such
that when Data Collection is chosen, data are collected,
but the stopped-flow does not fire. This mode is
especially useful for diagnostic purposes and is not
available in Rapid Scanning Stopped Flow.

To disable stopped flow in Rapid Scanning Mode, change
the data collection mode to Rapid Scanning rather than
Rapid Scanning + SF. This will result in identical data
collection, but no firing of the stopped-flow.

Sensor Adust 7
SENSOR ADJUST
This value is an adjustment parameter unique to each
scan disk. When a different scan disk is installed, this
number should be changed to match the number printed
on the inside of the disk. If there is no number, contact
Olis for assistance in determining this adjustment value.

2-D Data Display

Data display for 2-D datasets.

File Edit View Fits Tools Chart Help

e

[sm|[me s

B

HCl vapor an

10 cm pathiength 5 acds prdotun

D2 i OLOANE 061002
COMMENTS Note: Good resolution and low noise

This section allows for the user to
add comments that will remain

0lis Globalworks - [Data Display]

Set TTL Delays I

SET TTL DELAY

For Stopped flow only. Click this button to change the
delay between the start of data collection and the firing of
the stopped flow. This allows for collection of
background signal before shot is fired and is limited to 65
milliseconds.

Recaver Safe Data

RECOVER SAFE DATA

A backup of each dataset is created after each data
collection. Upon normal exiting of the program, these
files are erased. In the event of a power failure or other
disruption of data collection, previously collected data
can be restored by clicking on this button and selecting
the desired dataset to restore.

NETET
=8 x|
ot |[se
Experimen
E =g
——m-
02182 none

Wavalength, hin
[ tone ]

17927 619
@1.00 1

7]

with the file when it is saved.
After data collection, useful
instrument settings will be

reported here. Poropertie &
Categorized |
. —
Selected Data Pararnelers g ;::g::; 61072002 318:
) 7T ) i Source Fle DiBachupCary
SELECTED DATA R [
Units nm
PARAMETERS Mamber 1 1001
. . . . lsLinear  True
This table indicates the location of Vs
. . Name
the cursor, which can be activated - -
. . 1700 1710 1720 1730 1740 1750 1760 1770 1780 1790 1800 1810 1820 1830 1840 1850 1860 =
by clicking on the data. S ST (oS
The X and Y values are recorded o] | A6 S B, AR AC W ||[Foowar e R

under Absorbance and
Wavelength. None refers to the
fact that there is no third axis (i.e.
the data is 2-dimensional).

The Index column refers to the datum number of the
data set. Only independent variables will have an index
value (e.g., time, scan number, wavelength).

EXPERIMENT WINDOW

Every open window, including the data collection window
(not shown above) is listed here. When a new data set or
fit is generated, a new entry is added to this window.
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2-D DATA DISPLAY AND 3-D DATA DISPLAY

Move between windows by clicking on the data sets in
this window.

To delete a window, make it the current window, and click
in the lower X in the right corner.

Data can also be selected for data processing here by right
clicking and choosing Select. The data processing options
become active in the right click menu. Among these
options are arithmetic, smoothing, and averaging of data.

*= 0lis Globalworks - [Data Display: HCl Overnight]
5. Fle Edt View Fits Took Chat Hep

[Properties - Datasel |

Categorized |

Name HCL3 -~

Type 33
PROPERTIES WINDOW

This window lists properties of the file being displayed,
such as number of data points, date collected, and data
set name.

The data set name can be changed here by double
clicking on Name and entering in a new name followed
by the return key. This is not the file name, but only a
name for display that will be saved with the data.

Data can be saved by selecting Save As under the File menu.

2-D DATA VIEW

Pressing this button displays the
3-D data as two 2-D graphs. In
this case one graph would have
overlayed spectra and the other
has the kinetic trace at one
wavelength.

See page 24 for more information
on 2-D Data Display.

4] | »

o

Categorized |
Name  HCIOvernight =
Type 3301

Type Deted

Date Create 6/11/2002 4:40:
Source File D:'Backup\Cary
KAxis

Mame Wavelength
Unis. nm
Number o1 1001

IsLinear  True

Y Axis

MName Time

Unts. hrs
Numiber ol SO

Islinear  False

ZAsis

—rTo——

Absorbance

SVD

This button initiates analysis of the
data using the Singular Value
Decomposition algorithm. This process can be used to
globally fit 3-D data or as a noise filter for the data. A
tutorial on SVD is available in the Startup Menu.

DATA
The number of scans to be displayed are changed here. A
step of “1” shows all data up to 200 scans.

st | N E W T S5 @)% | |[@ous clobaworks - [Da.. $I0sta Deplay_1 b - Pt |

[¢3 1zzam

SCALE
Clicking this option allows the axis scales to be changed.
Autoscale is also available.

ROTATION

Clicking this option allows the view to be changed.
Degree rotation of axes can be entered or the graph can
be dragged after checking the Rotation box.
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2D Data Display (Multiple Trace)

Displays datasets as 2-D
slices. Allows simultaneous
view of overlayed spectra and

LR
—lslx|

*~" Olis Globalworks - [Data Display]
3. Fle Edt Vew Fis Tooks Chat Help

||l aesaea||xenead||s

=) Expenment!
] HCK3 (HCLabs.ols)

Stopped-flow data received from Prof. B. Blake

N Selected Daia Paramelers:

kinetic trace. T ot e
w Fits Tools Chart Help | 03044 none 316 Exok)
| = @1532‘81 16030 ;J|1E- . 125 ols

eed|[xonpad||: :

& !
LOCK ON SLICE
Once the cursor is active by
clicking on data, you may select this
option to lock on a particular slice
of data. Moving the cursor allows
you to travel along the selected scan
exclusively. Information on the

< | >

E:S

Hote125 -
3301

Name:
Type
Type Detail
Dete Creste 31802 11:24:4

Absorbance
Absorbance

Source File D:Program File:
Hhois
Name  wavelength
Unts  nm

Number o1 201
“locked on” slice will appear o
dynamically in the Selected Data s e
Parameters window. ;o aw osm w0 70 e fis
Wavelength, nm Time, sec zavis s
Hstot| | A 6 8 D EEE S DG | [W0ws Gobovworts (oa.. o Do 7b-psi| B nom

RS
DYNAMIC SLICING

Clicking on this button after

selecting a scan from the collected data will dynamically R

display slices at the selected wavelength in the other
graph. This option is available only in the 2-D view.

%
REMOVE CURSOR

Once a slice is selected and the cursor appears, this
button will deactivate the cursor.

A
N

HIDE SLICE

When the data cursor is active on a slice, this option
allows you to remove from display to a hidden clipboard.

UNHIDE SLICE

When this option is selected all previously hidden slices
will reappear. If multiple scans are hidden, all will
reappear simultaneously.

LR

SWAP SLICES
This feature allows you to swap visible slices with slices
that have been hidden with the Hide Slice option.

)

3-D VIEW
This option allows viewing of the 3-D data sets a 3-D
image. The 3-D image can then be manipulated.

See page 23 for more information on 3-D Data Display.
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=" Olis Globalworks - [Data Display]
t3. Fle Edt Vew Fis Tools Chart Help

by right-clicking on the data.

i |[masan|xenead e

SCALING

To change the scale of either the X
or Y axis, select this option. A
window will appear to prompt the
new scaling values.

Absorbance

AUTOSCALE
Choosing this option causes the X
and Y axis to be autoscaled.

SAVE AS ASCII

0.1
480 490 S00 510 520 530 540 550 560 57

This option allows for a 2-D

Hstan||| @S MO EEESDES B || 5w

.| [gone e |

dataset to be exported as a two
column, tab-delimited ASCII text
file with no headers or footers.

If this option is selected for a 3-D
dataset, the highlighted 2-D dataset will be exported.

EXPORT DATA TO EXCEL
This feature will open the current data set (2-D or 3-D)
into Microsoft Excel as a spreadsheet. Micrososft Excel

must be installed on the computer for this feature to work.

ASSIGN AS OPEN

Clicking this option assigns the highlighted scan as the
“open” scan for scan correction. The “open” scan should
be a scan with no sample in the beam and should ideally
give a 100% transmission.

ASSIGN AS BLOCKED

Selecting this option assigns the highlighted scan as the
“blocked” scan for scan correction. This scan is taken with
the shutter closed and should ideally give 0% transmission.

ASSIGN AS BASELINE

Selecting this option will cause the highlighted scan to be
assigned as a baseline, causing this dataset to be
subtracted from subsequent measurements. “Baseline”
will appear in the Live Display and the Apply Baseline
checkbox will be checked. Data collected must be equal
to the baseline in number of points and scan range in the
Properties window.

See page 10 for more information on the
Apply Baseline checkbox.
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* " Dlis Globalworks - [Data Display]

Sive eny o
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UNSELECT St -
This option will unselect the | Bsent| A 5y S 1@ ||[oks Gobolworks - [0a.. g soan
highlighted dataset.
MULTIPLY SELECTED DATASETS
UNSELECT ALL

This option will unselect all datasets.

APPLY CONSTANT

To add, subtract, multiply or divide by a constant choose
Apply Constant. You will then be prompted to choose
the appropriate operation and constant. The resulting data
set will be added to the Experiment window.

ADD SELECTED DATASETS
This option will sum all datasets which are selected. The

resulting dataset will be added to the Experiment window.

Datasets must be of the same type and contain identical
x-axes, as well as the same number of data points to be
added. An error message will be displayed if an
inappropriate data set is selected.

SUBTRACT SELECTED DATASETS

Choosing this option with two data sets selected will
subtract the second data set from the first. The difference
dataset will be added to the Experiment window.

As with Adding, the datasets must possess identical x-
axes. An error message will be displayed if an
inappropriate data set is selected.

This option will cause the selected datasets to be
multiplied. The product dataset will be displayed in the
Experiment window.

The datasets must have identical x-axes to be multiplied.
An error message will be displayed if an inappropriate
data set is selected.

AVERAGE SELECTED DATASETS

This option will average two or more sets of data with
identical x-axes. The resulting averaged data is added to
the Experiment window.

SMOOTHING

This option allows for a Savitzky-Golay smooth of the
selected data and prompts the user to select from a 3-25
point smooth. The smoothed dataset will be added to the
Experiment window.

Note: It is important that care is taken to avoid over
filtering the data.

DERIVATIVE

This option calculates the derivative of the dataset and
adds it to the Experiment window. First through fourth
derivatives are available.
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DATA PROCESSING MENU

RC FILTER

This option applies a simulated time constant to time
course data. The time constant must be specified (in sec
or msec) and cannot exceed the length of the dataset. 4
rule of thumb for the maximum time constant without
distorting the data is 5-10% of the total time.

Note: It is important that care is taken to avoid over
filtering the data.

REVERSE DATA ARRAYS

This option changes the order in which the data is
processed. This has no effect on the data but may be
necessary for performing SVD on some datasets.

AVERAGE SCANS WITHIN A DATASET

This option averages multiple scans within a dataset. The
resulting dataset will be a 2-D dataset added to the
Experiment window.

There is also an option to perform this operation during
data collection. See page 19 for more information on
averaging scans during data collection.

BUILD A 3-D DATASET FROM 2-D

This option will convert all selected datasets to a 3-D
file. The selected datasets must be 2-D, and each dataset
must contain consistent values for Y-axis name, units,
and a value for each scan.

In addition, the X-axes must be compatible: they must
have the same range and number of data points.

SYNTHESIZE NEW DATASET

This option prepares a synthetic dataset. After selecting

this option enter the relevant information in the prompt

and click on “Synthesize”. The only algorithm currently
available is “linear.”

POLARIZATION
This option converts two selected polarization of
fluorescence spectra to polarization units.

The selected data sets must be one spectra calculated
with vertical emission polarizer and one with a horizontal
emission polarizer. The resulting polarization spectrum
will be reported in the Experiment window.

ANISOTROPY
This option converts two selected polarization of
fluorescence spectra to anisotropy units.

The selected datasets must be one spectra calculated with
vertical emission polarizer and one with a horizontal
emission polarizer. The resulting spectrum will be
reported in the Experiment window.

CORRECTED SCANS

Choosing this option corrects transmission scans for
intensity variations. To correct a spectrum, transmission
spectra obtained with the beam blocked and beam open
must be selected, along with the spectrum to be
corrected. The resulting corrected spectrum will be added
to the Experiment window.

ASSIGN AS OPEN

Clicking this button assigns the selected scan as the “open”
scan for scan correction. This is defined as a scan with no
sample in the beam and should ideally give 100%
transmission.

ASSIGN AS BLOCKED

This option assigns the selected scan as the blocked scan
for scan correction. This scan is taken with the shutter
closed and should ideally result in 0% transmission.

CONVERT CD UNITS

This option allows circular dichroism spectra to be
converted to other units. The available units are degrees,
millidegrees, absorbance units, milliabsorbance units,
molar extinction, and molar ellipticity.

See Paul’s Practical CD Guide for more detailed
information about circular dichroism units.

NORMALIZE

This button results in division of the selected dataset by
the largest intensity in the dataset. The result is a dataset
which has been internally normalized. This is useful for
comparing shapes of spectra of different intensities.

DILUTION CORRECTION

This option corrects the selected dataset for effects of
dilution and is only available for datasets collected with
an Olis titration accessory.

Each scan is corrected by the factor:
Vcurrent
Vinitial
where Vcurrent is the total volume of the sample for the
current scan and Vinitial is the starting sample volume.

CONCATENATE

This option allows two selected spectra from assays to be
merged into one dataset. If the datasets overlap, the
software will prompt to either choose a dataset or average
the overlapping datasets.

OLIS RSM 1000 SOFTWARE MANUAL
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DATA PROCESSING MENU

CURRENT VOLTS TO ABS

This function is used to convert a single beam time trace
into an absorbance trace using any region of the curve as
a reference value.

INTERPOLATE

This function is used to change the number of data points
or interval between data points in the selected dataset. A
new dataset range and number of intervals are chosen and
the data is fit by a cubic spline. The new data is
computed and added to the experiment window.

CORRECT FLUORESCENCE SCAN

This function is used to correct a fluorescence scan for
effects of wavelength changes on the sensitivity of the
instrument. A correction file is chosen to be applied to
the data. Contact an Olis representative for more
information on generating a correction file.
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Peak Finder

This data process determines
the location of peaks along a Print

s PeakFinder ~lof x|

dataset by averaging the slope o - roRky iy -
in given point counts and et Thmhon: Pesks % Iy, m—
determining when that slope | 3 .01 4545 40
shifts from positive to negative. [ 7 320
Accopt | ToogleLaba| i wa “S050
7| 500.5 111577.0
Done | Cancel | g 506.5 £7074.0
Average
Counts :

AVERAGE COUNTS

The number of points to be
averaged at a time in order to
calculate the slope of the data is
entered here. Increasing this
number has the effect of
decreasing the sensitivity to sharp
peaks. Thus, a dataset which
contains broad peaks punctuated
by noise would require a relatively
large number of average counts.
Conversely, a small number of
average counts is useful for
identifying numerous sharp peaks.

Slope
Theeshold :

SLOPE THRESHOLD

This is the criterion for determining if a change in slope
constitutes a peak or noise. The lower this value, the
lower the intensity of the peaks that will be identified.
Typical values will range from 0.01 to 1.

Peaks Info :

PEAKS INFO

The identified peaks will be listed in this table after the
Average Counts and Slope Threshold have been
accepted.

[ Accept

ACCEPT

Click this button to accept the current Average Counts
and Slope Threshold. This will result in the identified
peaks being reported in the Peaks Info graph.

Toggle Label |
TOGGLE LABEL

Click this button to add or remove labels for the peaks on

the Peaks Results graph.

Peaks Results

h.
|
|
w

440 450 450 470 480 430 500 510 520 530 540 550 560 570 580 590 B00 610
Wavelength (nm)

Done I

DONE

Click this button when you are finished. The peak values
in the Peaks Results graph will be included in the data
set comments, and Peak Finder will be exited.

Cancel |

CANCEL
Clicking the Cancel button exits peak finder without
performing a peak fit.

Peaks Results

PEAKS RESULTS

The location of the peaks which are identified are shown
graphically here. The labels can be turned on or off by
clicking on Toggle Label button.

Ottt
Print

PRINT
Choosing this option prints a report containing the
identified peak values and the graph in the Peaks Results.
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*= 0lis GlobalWorks - [Data Display]
£ Fle Edt View |Frs Tocks Chat Help

itted by one of many
mechanisms.

[ @ || asose \
Em" SYD on data subset

SINGULAR VALUE
DECOMPOSITION (SVD)
Choosing this option initiates

the process of singular value
decomposition (SVD). The
highlighted dataset must be 3D
and contain at least ten points in
each axis. Please see the SVD
tutorial in the startup screen (page
2) for more detailed instructions
on performing SVD.

Absorbance

'
o o @ o o o o o
B D N Wwom i o

.0
480 500 520 540 560 580 600 620 640 660 680 700 720 0.00 0.02 0.04 0.06 0.08 0.10 0.12
Wavelength, nm

Time, sec

s | BN OHERESDES

|I[@ [Da.. B} . doc - Mi.... : $E auzam I

SVD ON DATA SUBSET
This process initiates the SVD
process on only a portion of the
highlighted dataset. The desired data ranges will be
prompted by the program. This option is useful if a
portion of the collected data is unusable or contains little
information.

2D FITS

Two dimensional kinetic data can be fitted by selecting
the kinetic trace by clicking on the curve, and choosing
this option. A list of possible kinetic mechanisms will be
displayed. Choose the appropriate kinetic mechanism,
and the resulting kinetic fit will be added to the
Experiment Window. This window contains kinetic
parameters, residuals, and the calculated data.

COMPTON FIT

This menu item initiates the Compton secondary structure
analysis algorithm for analysis of a protein circular
dichroism spectrum. The highlighted spectrum must be
from 260 nm to 178, 180, 182, or 184 nm and be 2
nm/point. After this option is chosen, the fit results will
be shown in place of the comments. The fractional
contribution of five secondary structure motifs will be
displayed. These motifs are alpha helix, antiparallel beta
sheets, parallel beta sheet, beta turn, and other structure.
See ‘Paul's Practical CD Guide’ for more information
about the Compton fit.
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Edit Dataset

Allows for data to be viewed

W, Edit Dataset ol ] x|

in speadsheet form. Nems: o125

Parameters: [Comment =
Stopped-flow data received from Prof. R. Blake ﬂ
The reaction is xylenol orange (& dye) vs Fe+++ion
QN ehnw rlasrh: ? nrnraccas :J
X Axis (columns) T Y Axis rows) ZAds————
Name: Fuvelengﬁx Mame: |Time Name: Esurbnnce
NAME Units : l"m Units:  |$8C Units : I
Displays the dataset name. This is Number of Points : 271 Number of Pains |15 e e
not the filename and can be changed St [19977 sart: |° AdComn | AddRon |
without affecting the filename. Step:  [1-1469999860658 siep:  [0032 Remave Cobmn | Renove Fow |
Islinear: & Yas ¢ No IsLinear: @ Yes ¢ Nao
Edit Asis Data | Edit Avis Data |
PARAMETERS Y CellCantents: |
This contains a list of options to o oos  00ef 00 oz 06| 019  02a] 02| 0298 0al
X
. . 3977 0274823 0269577 0.5498 0247697 0230679 0227947 0210763 0203916 0.202606  0.21092¢_|
dlsplay in the text box below. The 400592] 0286659 0279173 0271758 0260085 (0253457 0246504 0236735 0228483 0222503 0218675  0.21522¢
. 40207) 0292235 0284722 0278435 0267913 0260043 0252274 0244332 0237382 0229249 (0225483 (021381
options are Comment, Date of 40322 0301277 0293835 0285825 0273788 0266419 0257837 0249934 0264464 0234556 0231231 0.2266%
- . - 40437) 0309114 0301035 0293929 0279762 0274014 0266173 0257480 0251123 (0241391 0236040  0.23030¢
File Creation, and Sourcefile @552 0315763 0307634 0300130 0287236 0279955 0271055 0264895 (0256765 0247624  0.241504  0.2986%
0567) 0322069 0314002 0306222 0292526 0207226 0270042 0269363 (0262222 (0253024 (0.246952 0.24214¢
Name. Only Comment can be 0782 0390689 0320830 0312485 0.300000 0293726 0209895 0274603 (0.268920 (0.256060 (0.251563  0.2459%¢
edited here 097| 03%251 0328833 0318971 0307104 029783 0289703 0262406 0273376 (0262565 (0.257524 0.25284¢
: 41012 034191 033433 0326203 0312184 0304541 0295154 0288472 0273469 (0269268 (Q.263370 (0.2583
. . 41127 0343611 0342209 0330134 0318809 0310298 0302395 0294171 0285775 (0276098 0.269117 0261916y
All data text can be edited in the | _,H
text box; however, only comment S Phetdatats = I
text will be changed in the dataset. 4| ClobEhorks
AXIS NAME
IS LINEAR

Displays the axis name, which can be edited. 7o build
2-D scans into a 3-D scan they must have the same axis
names in all axes.

AXIS UNITS

Displays the axis units, which can be edited. 7o build 2-D
scans into a 3-D scan they must have the same axis units
in all axes.

NUMBER OF POINTS

This reports the number of points along this axis. This
value cannot be edited. Rows or columns can be deleted
as described in “Remove Column” and “Remove Row.”

START
Indicates the value of the first data point along this axis.

STEP
Indicates the interval between data points if the axis is
linear (i.e., has equal spacing between points).

Indicates whether there is equal spacing between points
along an axis. If Is Linear is “Yes” then the axis can be
described by the number of points, start, and step.
Value=Start+(N-1)*Step, where N is the current
data point.

EDIT AXIS DATA
Clicking on this button allows the X or Y axis data to be
changed.

See page 33 for more information on
the Edit Axis Data window.

ADD COLUMN

Use this button to add an additional column (Y data
point) to the end of the dataset. To enter the Y value,
choose Edit Axis Data.

See page 33 for more information on
the Edit Axis Data window.
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EDIT DATASET

REMOVE COLUMN

Use this button to remove a column from the end of the
dataset. To remove a column or columns other than the
end column, select data to be removed, right-click on the
data, select Axis Options, and choose Remove Axis
Point(s).

ADD ROW

Use this button to add an additional row (X data point) to
the end of the dataset. To enter the X value, choose Edit
Axis Data. Enter or paste data using cut and paste.

See page 33 for more information on
the Edit Axis Data window.

REMOVE ROW

Use this button to remove a row from the end of the
dataset. To remove a row or rows other than the end
column, select data to be removed, right-click on the
data, select Axis Options, and choose Remove Axis
Point(s).

CELL CONTENTS

This box displays the contents of the selected cell. Data
can be edited in this box. Pressing the Enter key or
clicking on another portion of the screen will enter this
data in the dataset.

X-AXIS

Data in the first column constitutes the X-axis of the
dataset. This data can be edited by clicking on Edit Axis
Data in the X-axis window.

See page 33 for more information on
the Edit Axis Data window.

Y-AXIS

Data in the first row constitutes the Y-axis of the dataset.
This data can be edited by clicking on Edit Axis Data in
the Y-axis window.

See page 33 for more information on
the Edit Axis Data window.

EXPAND DATA

Clicking on this button enlarges the data window to fit
the entire Edit Dataset window. Clicking on Shrink
returns to the original condition.

POST DATA TO GLOBALWORKS

Clicking this button stores the data in the Experiment
window as a new dataset. The dataset can be saved,
viewed in the chart window, fit, or discarded.

CANCEL
Quits Edit Dataset without saving any changes.
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Comment Parameters: [Comment

[Stoppedfiowddle  [Stopped-low deta received from Prof. R Blake il E;;E:*IAEP
Melenlis e reaction is xylenol orange (a dye) vs Fe+++ jon s
B I ehoww claarh: T nrnraceas
ol mechenking ¥ Axis (columns) Yhdsfows) 2hG————————
CUT :dmm Narne: [Wavslength Neme: |Time Nama: IA_bsurbgma
Copies selected data to Windows = i e
. . Namber of Fainte Number of Faints |
clipboard and deletes it from the - i o i
d The d h 0.9 Stz [39%- Start: AddCoumn | addRow |
ate.l set. The data ?lre then 0.8 Siep:  [114599393099358 Sep: [0 |
available to paste into other o lsLineer! = ves © No lslineor: & Yes Mo
. . . ’ Editsis Dala | Editduis Dala |
Windows applications.

Y CellConterts: [B2

g s3I x Index K-A;:a\;?ﬂu -
i 0.4

cory . =

Copies selected data to Windows

clipboard without removing it :j =

from the data set. The data are n:n = e S

then available to paste into other =iz P

-0.1
Windows applications. % Expand data

E A Post data to
Save axis data | Cancel axis edlll GlobalWorks Cancel

PASTE

Inserts data from Windows

clipboard into selected data

window. This will overwrite any data that are already
present.

SELECT ALL
This option selects the entire dataset.

AXIS OPTIONS
This option allows the selected data to be deleted. This
option is only enabled while in Edit Axis Data.

oo | AESEEMASHDEEADS S || Sronsdmrcmnid,.| ok doboorts- 0ot |

SAVE AXIS DATA

Clicking this button will save any changes made to the
axis data and return to the full data set view. This must be
done before clicking Post data to Globalworks if
changes in axis data are to be retained.

CANCEL AXIS EDIT
This button returns the Edit Dataset form to the full data
view without saving any changes made to the axis.
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*" 0lis Globalworks - [ConvCD]
[y Fle Edt View Fis Tools Chart Help

patible tempera

[sm|[mesae ||xs

controllers.

Temperature Controller Type: @ Quantum

@0n SetTemperalureto: 20.00
O 0ff  Window of toksance (+/}  1.00
‘ Temperature Controller Type: (9 Quantum ‘ Temp Sciipt File Name:
TempUnis:  Celsi
TEMPERATURE
CONTROLLER TYPE
If the instrument is equipped with Idle Mode
100.000

more than one type of temperature
controller, the active temperature
controller is chosen here. The current
choices possible are Quantum
(Peltier controlled cell) and Julabo
(water bath). Only one choice will
be available if the instrument is only
equipped with one.

millidegrees

-100.000
0

100

LiveDisplay | Operational Modes | Repeated Scans |~ X&YAxes | Parameters | [Temn Controller| |

=
] | 3
Postthess dala | 5715 Data Collection
Sample Holdet Temp = 19.98'C
[ Has Externl Frobe
D:\Program Files\OLIS GlobalWorks\Templates\Default
Calegarized |
(Neme) CornveD

200

300 400 500 600 700 800

Sample Number

900 1000

‘ Sample Holder Temp =19.99 'C
SAMPLE HOLDER

F"" Collection stopped.

Hstart| | 1] 2 5) @53

|| [Bypsiprogram Fiesious Glo...| (Ficonvepporams i - Not...|[ @ olis Glabatwarks - [Co...

otal Elapsed Time = 0:15 [min:sec)

312PM

TEMPERATURE

This is the current reading of the

sample holder and is only updated

if the instrument is in Live Mode. With the Peltier
(Quantum Northwest) this temperature represents than
inside the cell holder. In the case of the water bath
(Julabo), this temperature is the temperature of the bath.

See page 10 for more information about Live Mode.

[ Has Extemnal Probe

HAS EXTERNAL PROBE

This checkbox indicates whether the temperature
controller is equipped with an external temperature
probe. This probe would be inserted into the cuvette
holder, or into the sample itself, to give a more accurate
temperature reading of the sample. An additional field
will report the probe temperature.

® 0n
O off

Tamn ©
ON/OFF

This switch controls whether the temperature controller is
active. If Off is selected, no communication will be
attempted between the software and the temperature
controller. If On is selected the temperature controller
unit must be on, or errors will result.

20.00

< nn

SET TEMPERATURE

This is where the set point temperature on the bath or
Peltier cell is set. The temperature should immediately
approach this value if the controller is active. The only
time this is not the set point is when a temperature script
is being run.

Set Temperature to:

Window of tolerance (+/}  1.00

WINDOW OF TOLERANCE

The window of tolerance is the range of temperatures in
which the current temperature is equal to the set point
temperature. For example, if during the running of a
temperature script with the current temp set at 40°C and a
window of tolerance of +1°C, the set temperature will be
achieved when the current temperature reaches 39-41°C.
The actual temperature, however, will be recorded with
the data.

TEMPERATURE UNITS
Only Celsius units are available.
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Allows for software control of
the Olis titrator. Access to

w, Titrator Control Panel _ x|

this screen is in the repeated | Script File
scans page. ID:\DeveluprnenlWBB Wark\OLIS_GWAScripthTemplates\Default Titrator. osf
Execute Line | Execute Script l i 5
Script File -Additional Syringe Controls —— ~Syringe Control -
“D:\Develupmentwesm Com Port Mumbsi: l—z :II 1 2
SCRIPT FILE St [ H
This designates the current script yringe Size (ul): 2500 |
file name. It is identical to that
shown in the Repeated Scans tab. Calibrate Selected Calibrate Al 7 _
S 18 informati = g
ec page or more information Park Selected Paik Al =
on the Repeated Scans tab. 2]
Hinse Selected Rinse Al
Execute Line |‘
Fill Selected Fill &1
EXECUTE LINE
Click on this button to execute a Empty Selected Ernpty Al | | 1506

line of the script without collecting
data. The software will prompt for

which line to execute. The
syringes will move, but no data
will be collected.

Execute Script

EXECUTE SCRIPT

Click on this button to execute an entire script without
collecting data. The syringes will move, but no data will
be collected.

SELECT SCRIPT

This button allows the user to select a valid titration
script. Changes in the script in this window will change it
in the others as well.

See page 36 for a sample titratrion script file.

’ﬁew}Print Script

VIEW/PRINT SCRIPT

This button allows the user to open the script for editing
or printing. Note: Do not attempt to change the "Default
Titrator.osf" script as it is a read only file and is
necessary as a backup script file.

See page 19 for details on editing script files.

Com Port Number:

COM PORT NUMBER
Ensure that this number matches the com port number
that the titrator is actually using.

Syringe Size (ul): 12500 vl
SYRINGE SIZE (uL)

Ensure that the syringe size in this display matches the
actual syringe size for the selected syringe.

To select a syringe, click on the desired syringe in Syringe
Control. The text box below the syringe will become
yellow, indicating it has been selected. Changing the
syringe size changes the size of only the selected syringe.

Calibrate Selected Calibrate All

CALIBRATE SYRINGE

These buttons initiate a calibration procedure. During
calibration, the syringe fills completely until a sensor is
reached, whereupon the syringes empty. It is important to
have the valve in “Fill” position and have enough sample
in the fill syringe. If samples are precious, it is important
that calibration is done using water or buffer.

Calibrate Selected only calibrates the selected syringe,
while Calibrate All initiates the calibration procedure for
all syringes.

The keystroke shortcuts for Calibrate Selected and
Calibrate all are S and A, respectively.
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TITRATOR CONTROL PANEL AND SAMPLE TITRATION SCRIPT

Park Selected

PARK SYRINGE
When one of these buttons is pressed, one or more of the
syringes fills or empties to half full.

Park Al |\

Park Selected parks only the selected syringe, while
Park All moves all of them.

Hinse Selected l

RINSE SYRINGE

Rinsing syringes involves alternating filling and
emptying them. When clicking one of these buttons, the
software will prompt to ask the number of desired rinses
(1-99). It is important to have the valve in “Fill” position
and have enough sample in the fill syringe. If samples
are precious, it is important that calibration is done using
water or buffer.

Rinse All

Rinse Selected rinses only the selected syringe, while
Rinse All initiates the procedure for all of them.

The keystroke shortcuts for Rinse Selected and Rinse all
are R and N, respectively.

Fil Selected | Fill &l \

FILL SYRINGE
These buttons cause syringes to completely fill. It is
important to have the valve in “Fill” position and have

enough sample in the fill syringe. If samples are precious, it

is important that calibration is done using water or buffer.

Fill Selected rinses only the selected syringe, while Fill
All initiates the procedure for all of them.

Empty Selected Empty All

EMPTY SYRINGE

These buttons cause syringes to completely empty. It is
important to have the valve in the desired position so the
contents of the syringe are not inappropriately expelled.
If samples are precious, it is important that calibration is
done using water or buffer.

Empty Selected rinses only the selected syringe, while
Empty All initiates the procedure for all of them.

SYRINGE CONTROL

This control allows the user to manually manipulate the
syringe volume. The current volume is displayed in the
box at the bottom of each virtual syringe. This volume
can be changed by entering in a new value (in uL) or
dragging the sidebar control to the desired approximate
volume. Filling of the syringe is graphically illustrated by
the blue shading.

1Crator

[Comment]
Comment Section.

Any amount of text and/or white space may be put into the Comment

Section.
comments)

Any comments outside of the comment section
MUST be preceded with a semi-colon,

(line
and all text

following a semi-colon on a single line is ignored.
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SAMPLE TITRATION SCRIPT

Script files are divided into different sections by section
headers (header names enclosed in square brackets). Section
headers must start in the first column, and no other data,
including comments, can follow them. Different types of scripts
will contain different sections. The only sections guaranteed to
be in every script file are Type and Scans. A comment section is
optional but can also be placed in any script file.

[Scans]
10 ;Number of scans/assays to take

[Cuvette Volume]

;This is the volume (in uL) that is put into the cuvette to make
;the measurement

500

[Starting Volumes]

; Syringe

;01 2

1000 1000 ;These are the volumes (in ul) that will be drawn into
;the syringes prior to the beginning of data collection.
;You must supply a volume for each syringe to be used
;and this volume must equal to or greater than the sum

;of all additions to be made from each syringe and less
;than or equal to the maximum volume of the syringe.

[Scan Datal

;Data for each scan consists of Titrant to be added (in ul),
;Incubation time (in minutes) and mix cycles. There is always at
;least one mix cycle, any specified here are in addition to the
;mandatory one mix cycle.
;  Titrant Incubation Mix Cycles
50
50
100
100
100
100
100
100
100
200

eololololoNoNoNaN )
[cleololololoNoNoN )
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Sample Temperature Script

[Typel
Temperature

[Comment]
Comment Section.

Any amount of text and/or white space may be put into the Comment
Section. Any comments outside of the comment section (line
comments) MUST be preceded with a semi-colon, and all text following
a semi-colon on a single line is ignored.

Script files are divided into different sections by section headers
(header names are enclosed in square brackets). Section headers
must start in the first column and be alone on the line. Different
script types will contain different sections. The only sections
guaranteed to be in every script file are Type and Scans. A comment
section is optional but can also be placed in any script file.

[Scans]
10 ;Number of scans/assays to take

[Scan Datal]

;Data for each scan consists of a temperature (in degrees C) and
;an incubation time (in minutes) for the machine to wait before
;collecting data after the temperature control device has reached
;the desired temperature.

; Temp Incubation
20
25
30
35
40
45
50
55
60
65

O O O o O o o R
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In L-format polarization measurements, only a single emission channel is used. The instrument consists of a
light source, excitation monochromator, excitation polarizer, sample chamber, emission polarizer, emission
monochromator (possibly replaced by a filter), and a detector. To make the polarization measurement, the
emission channel must be corrected for effects of polarization on the detected signal with a gain-factor
(G-factor). This is collected with the excitation polarizer in the horizontal position and intensity is measured
with the emission polarizer in horizontal (IHH) , then the vertical (IHV) position. The G-factor is defined as
the ratio of vertical to horizontal intensities (Equation 1).

G=IHV/IHH (1)

Once the G-factor has been obtained, the polarization or anisotropy measurements are made with the
excitation polarizer in the vertical position. As with the G-factor, data is collected as a ratio of signal with a
vertical emission polarizer to data with a horizontally positioned polarizer (IVH and IVV). This is corrected
for the G-factor to give I/I~ as described by Equation 2.

I _¢lyIw
L~ ( G ) (IVH (2)
From I}/1, the polarization (p) and anisotropy (r) can be obtained from Equations 3 and 4.

i

-1
1N
P=— (3)
Tt
I
— -1
r= —L\
5 (4)
.12

In T-format polarization, two emission channels are used (with monochromators or filters). The emission
polarizers are fixed with one channel in the vertical position and the other in the horizontal position. The
G-factor is collected as described for the L-format, except that IVV and IVH are collected simultaneously.
Thus, the G-factor is collected as the ratio of emission channel 1 (vertical emission polarizer) to emission
channel 2 (horizontal polarizer) with the excitation polarizer in the horizontal position. The polarization data
is collected as the same ratio with the excitation polarizer in the vertical position, corrected for the G-factor
(Equation 2). Polarization and anisotropy are calculated as described in Equations 3 and 4.

'Lakowicz, J. R. (1999) Principles of Fluorescence Spectroscopy, Second Edition, Kluwer Academic/Plenum
Publishers, New York, pp. 291-319.
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Every Olis instrument uses a parameters.xml file to store information. This file is located in the Olis
Globalworks\ParaXML\ directory. Included in this file are all of the necessary information for the
Spectralworks program to operate your instrument. These include calibration numbers, number of detectors,
number of monochromators, number of accessories, delay times, and previous instrument settings. This is an
important file and the instrument will not run correctly if this file is corrupted. Because of this, you should not
edit this file directly unless directed to do so by Olis. There are some values of this file, however, that you
may need to access occasionally. This can be achieved from the data collection program by simultaneously
pressing ‘Shift’+’Ctrl’+’Alt’+’a’ to open the administration form. This form is divided into several links, each
of which contains information about a device on the instrument. For example, clicking on the
‘Monochromators’ link contains information such as calibration wavelength, motor delay, and motor direction
for the monochromators. Use extreme care in editing this form as hardware damage can result from running
the instrument with incorrect settings. The following table describes some parameters which may at one time
or another be changed.

PARAMETER LOCATION (LINK) DESCRIPTION

Calibration wavelength Monochromator Determines the wavelength assigned to the
sensor position on the monochromator. This
should be adjusted if the wavelength is believed
to be off.

Stop Adjustment time PCl416 An adjustment to the time in which the stopped
flow calls zero time. The units are milliseconds
after the stop syringe has stopped. This should be
adjusted if the zero time of the stopped flow
reaction is not correct.

A/D sampling rate PCl416 The rate in which the A/D board streams in data.
The upper limits are 2 and 1 MHz for 12 and 14-
bit A/D boards, respectively.

Number of Points PCI416 The number of points after zero time for stopped
(Stopped flow) flow. This value is typically about 1000.
Response delay time PMT This is the time the instrument waits after turning

on (or changing HV) a detector before
collecting data
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