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1 Overview
1.1 Main Screen of MARS

After starting MARS, either from the control software or directly, you will see a window with all available test
runs (see chapter 2: Manage Test Runs) of the logged in user (chapter 1.2: Login).

After selecting a test run and opening it, the data of the test run will be available in the main window as

shown below:
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Selected reader: PHERAstar ‘USE{: USER (data path: C:\Program Files (x86)EMG\PHERAstar User\Datal) |- |m

The window is divided in two areas: The navigation tree on the left side and the working area on the right
side. The working area displays your data in different ways, providing several pages which you can access
by clicking on the relevant tabs on the top of the working area, e.g. Microplate View (the default page), Table
View, Spectrum, Standard Curve, etc. How data is displayed in each page is explained in detail in the
chapter 3: Explore Data.

The new Ribbon with its task oriented tabs and groups gains you access to all available task. See chapter
3.1: Ribbon User Interface to get an introduction to this new user interface.

The status bar at the bottom of the screen shows the reader series used to generate the data and the details
of the user logged in with the data path showing where the data is stored. The status icon on the right side of
the status bar shows if the application is busy (red) or ready to accept user activities (green).

To check the version numbers of the software and the modules used, click the MARS button :f) and then
click About MARS:

MAR S Data Analysis Software

Program Version:  2.10

Build: 3
Data base mapping: 2.14
Curve fitting library; 2.01
Matlab library: 1.42

Reader family: PHERAstar

BEMG | LABTECH

Copyright @ 2007 - 2010 BMG LABTECH.

These version numbers are needed when completing a technical support request.
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1.2 Login
1.2.1 Login at Start Up

When starting MARS from the control software screen you do not need to select a login user again. The
software automatically starts with the same user as used in the control software. If more than one reader is
installed on the computer, or if more than one copy of the software is needed then please read the chapter
1.3: Multiple Installations for more details.

If starting MARS without having the control software running, you will get the same login window as if you
had started the control software:

Login
Uszer | Password User Path |Flun I]nl_v| -
ADMIN
SIRIUS BLACE, v
Lar
e [elete Save Cancel ||Propertiez| | Ophions [ Run ” E xit ||F'asswu:uru:||| K.eys || Help |

When opening MARS from the desktop or program menu select the desired user and press run to start
MARS.

If a user with the Run Only flag set is used, test run data and settings cannot be changed with MARS.

More details about the functions of the login window can be found in the help of the control software or by
pressing the help button of the login window.

Note: The login window of the readers NOVOstar and NEPHELOstar Galaxy has less options then the
shown login window (the buttons Properties, Options, Password and Keys are not available).

1.2.2 Changing the User

To change to a new user account in MARS you can either click on the status bar showing the current user or

"# Change User

by clicking Change User " in the Test Runs group on the Home tab of the Ribbon.

Then the login window appears and you can select the desired user.

1.3 Multiple Installations

It is possible to install the control software part of the reader more than once. For more details on how to do
this see chapter 2 of software manual part |: Installation.

For each installation (called instances) of the control part there is a corresponding instance of MARS.
Starting MARS from the control software automatically selects the same instance.

Beside instances you can start MARS more than once even with the same user if you start it directly and not
from the control software screen.

Note: The readers NOVOstar and NEPHELOstar Galaxy do not support the multiple instances of the
control part!
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1.4 Run MARS in automatic mode

It is possible to run MARS in an automatic mode. This mode can be used to generate automatically
character separated value (CSV) text files (see chapter 3.17: Export Data) containing e.g. the result of a
calculation (like concentration calculations based on a standards fit).

What happens exactly, when MARS runs in automatic mode?

e MARS watches the test run data base.

e  Whenever a new test run was generated with the BMG Labtech control software, this new test run will
be opened in background.

o If atemplate is associated to the protocol of the test run, this template is applied and the defined
calculations will be performed (see chapter 5: Using Templates).

e A CSV file based on the table view contents is generated then (the contents of the table view must be
defined in the template!).

e The test run will be closed automatically and MARS waits for the next new test run.

How to start and stop MARS in automatic mode?
MARS can be started in the automatic mode by calling it with the following parameters:

First Parameter Reader Short ID (see Reader Short ID table below)

Second Parameter Username

Third Parameter User data directory (enclosed in " if the path contains spaces)
Fourth Parameter -3

Reader Short ID table: the Reader Short ID is an ID that identifies the used reader to create the test run:

Reader Series Short ID
OPTIMA FO
Omega OoM
PHERAstar FS and PHERAstar Plus PH
NEPHELOstar Galaxy NG
NOVOstar NO

Example:

If the reader is a FLUOstar OPTIMA, the BMG User is USER and the user data directory is the default
directory (c:\program files\bmg\OPTIMA\User) then MARS must be called like:

mars FO USER "c:\program files\bmg\OPTIMA\User" -3

You can perform this call manually if you open the Run... menu in the Windows START menu and enter the
call like in the example above.

For an automatic starting of MARS you can insert this call in any batch or script tool that allows calling other
programs (like windows batch files or BMG LABTECH's script language for OMEGA or PHERAstar readers).

Note: If MARS was started in automatic mode, no window is opened. You can only see the program item in
the notification area of the task bar. If you click on the item the following window opens:

-,

PHERAstar - MARS - automatic mode! BMG LABTECH ==

Application is running in automatic mode.

Please close the application first and run it in normal mode to
evaluate test runs!

Program version: 2,10
Build: 2.10,101.3

Continue | | Close Application | | Help

Connected to User: USER. Path: C:\Program Files\BMGPHER AstarUser\Data

To close MARS, press the right mouse button over the program item and select the Close menu or click on
the item and press the Close Application button.

The status line of the Auto Mode window shows if a valid connection to the data base succeeded. Click
Show Log to see a detailed list of the performed steps and occurred events during the automatic mode.
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2 Manage Test runs
The Manage Test Runs window shows you all available test runs of the current user.

You can reach the Manage Test Runs window by clicking Open in the Test Runs group on the Home tab of

the Ribbon.
- o 1| & Close All
ﬁ' ! - - X3 ‘}lsm
Open | Close Define Quick Export Excel e
Print  Print Report ¢ Change User

Test Runs

Or click the MARS button "‘d_) and then click Open in the menu:

@"\H =% Bs \

W&Tistﬂun Settings

m&m ] [ ¥ pelete ] [ % Export ] [ % Impart ] E!_:jrd&'_g:::\c:es: Eb‘uﬂewmh ﬂ?l‘-‘_coe Spectra |

Drag a column header here to group by that column i

State Signed Test Name ¥ D1 D2 D3 Messurement Method  Date Time =Well TestD Protocol Comment
[BRADFORD IND + protein injektion mit baselin Absorbance spectrum | 2008-10-02| 4:16:16PM(36 |65
[BRADFORD IN] + protein injektion Absorbance spectrum | 2008-10-02 3:56:27PM 36 64
|BRADFORD ENDPOINT |endpoint test Absorbance spectrum | 2008-10-023:35:29PM|36 |62
|BRaDFORD 5 zyklen Absorbance spectrum | 2008-10-023:39:48PM (56 |63
EBRJ&DFCRD test 1 [ 02.10. 2008, 15:00:33 | Absorbance spectrum -ZJEE-ICI {IZ‘S:W:]T PM-* -51
;J\BS SPEKTRLUM Absarbance MMWIUDZ 415-0004 Absorbance spectrum IZ]U?’OS-].UIE::I.E}D PM.% IEB Gruppe A: Orange Gin '\
0415 LUMIL QC TEST 00051 415-0005 |QC Software Test Luminescence 2008-04-08 *
.0415 LUMI QC TEST Luminescence 2008-04-02 3:10:17 PM 95 13
0415 LUMI QC TEST ' Luminescence |2008-0402 3:08:37PM[3s |12
0415 LUMI QC TEST Luminescence 2008-0402|3:07:28PM[36 |11
lo#15 UM QC TEST Luminescence 2008-04-02|3:06:39PM[36 |10
0415 LUMI QC TEST Luminescence 2008-04-0
(0415 LUMI GC TEST  |415-0018 Luminescence 2007-07-06(3:3%:47 AM[56 3
o415 FP QC TEST 4150014 90% Fluoresce] Quality test based on 100nM FITC as standard S1 and PBS buffer as blank; Volume 3004
él]‘!.'l!'lf"[ QC TEST 415-0014 [ Flusrescence (FI) 2007-07-05 7:01:43PM |96 50 Quality test based on 10
;U‘llsFI QC TEST D0DS0 I415'(:“]['5 Qc Software Test Fluorescence (FI) IZ]W'Oﬂ--ﬂSIZ::HI:UT PM‘* I4B Q!.I!ity test based on 10
50415FIQCTET 00025 I415-0[|E|5 QC Software Test Fluorescence (FI) IZ]I]!-O-Q--CIZ‘":%:EQ F‘M.% I?_l Quality test based on 10 £
a1s P QC TEST 4150014 Flugrescence (F) |2007.0705 o4z Pm9s 1 Quaiity test based on 1

= F ((State = biank) o (State = M))

4 m ] 3

Number of available test runs: 68 [ open H telp J

Note: This window opens automatically when you open MARS or change the user, but not if you select
Open Last Test Run in the control software.

Select a test run in the table by clicking on it with the mouse. More than one test run can be selected by
holding down the Ctrl-Key whilst highlighting the desired test runs with the mouse and clicking on them.

The test run window comes with several possibilities to sort, arrange and filter your test runs. This is
explained in detail in the chapter 2.1: Group and Filter Test Runs.
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The window provides you the following functions:

* Open Opens all selected test runs and creates a node for each in the navigation tree

Creates a copy of the selected test runs (creating a copy flag indicated by a C in the state

| B copy |
column)
&) Delete | Deletes all selected test runs.
% Expart | Export the selected test runs (for more details see the chapter 2.2: Import / Export Test Runs).

E

<Ts1 Import Import one or more test runs (for more details see the chapter 2.2: Import / Export Test Runs).

|% Merge Cycles |E% Merge Wavelengths| |E% Merge Specira | chzrgﬁat;g'; Iz-%a_rl"};;‘;i;egaﬁeosl;tRn;iging test runs in

These functions (except the merge functions) are also available on the popup menu of the window. You can
open the popup menu by pressing the right mouse button. The popup menu contains two further menu
entries:

Reset Test Run Settings and Changed Layout: Select this menu entry to reset the settings and changed
layout of the selected test run(s). See chapter 2.4: Test Run Settings and 6.1: Changing Layoult.

Assign Layout: Select this menu entry to assign a saved layout to the test run. See chapter 6.2.1: Assign a
Saved Layout to a Test Run.

The table contains the following columns:
State
The state field describes the history of a test run. The available states are defined below:

M: The layout of the test run has been changed after the measurement. The M flag overwrites the
flags O and C.

O: The test run has been imported from an old data base, meaning that no validation checks have
been made in its' history.

C: copied test run. If a test run with the M flag set is copied, the M flag is overwritten by the C flag.

X: manipulations have been detected since the generation of the test run (manipulations done outside
the evaluation software). X overwrites the other state contents.

If the state field is empty, the test run is still in its original state.
Signed

Indicates if the test run is signed ('yes') or not (empty). It is not possible to save further changes to this test
run. See chapter 2.4: Test Run Settings.

Test Name

The test name is listed as it is defined in the test protocol.
ID1/ID2/ID3

These are the plate identifiers that were created before the measurement.
Date and Time

The date and time that the measurement took place.

Measurement Method

The measured method (i.e. absorbance, fluorescence...)

# Wells

The plate format (number of wells) of the microplate.

Test ID

The unique number of the test run.

Protocol Comment

The comment of the test run protocol entered with the control software.

Note: The user can change the order of the columns so they may not appear in the same order as
described (see also chapter 2.1: Group and Filter Test Runs).
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21 Group and Filter Test Runs

The test runs’ table provides powerful functions to help order the stored test runs. The user can sort, group,
use filtering and change the order of columns to help find data and to achieve their most useful view of the
test run list.

If you change the settings of the test run table to your needs, MARS memorizes the settings when you close
the software and will restore them when you open it again.

211 Sorting the Table

The table can be easily sorted by clicking on the column you want to sort by. By clicking once on a column
header the list will be sorted in that column. This is indicated by a little arrow in the column header.
Clicking on the column header a second time, will sort the list in a descending order by that column ( ).

It is possible to create a hierarchic sorting list, using more than one column. Just select the main column in
the list to sort by and sort it as described above. To select the second sorting parameter press and hold the

Shift-Key on the keyboard, click on the second column header you want as a next sort key and so on with
each new sort key.

21.2 Grouping the Table
+ Manage Test Runs [ = s

| ﬁ Copy | | E Delete | | % Export | | T Impark Merge Cycles Merge Wavelengths Merge Spectra

Measurement Method

State  Signed Test Name (] Dz 103 Measurement Met Date Time # Wwell Test ID
1 Measurement Method ; Time resolved Fluorescence (dual emission)

+| Measurement Method ; Time resolved Fluorescence (TRF)

+ Measurement Method ; Luminescence {dual emission)

+| Measurement Method @ Luminescence

+

Measurement Method @ Fluorescence polarization (FP)

+

Measurement Method @ Fluorescence {dual emission)

= Measurement Method : Fluorescence (FI), multichromatic
FI RHODWMIN KINETIC Fluotescence Intensity  |Kinekic with Bichroratic  |413-0445 | Fluorescence (FI), mu | 2007-02-26|2:23:49 PM |96 4225
FI RHODAMIM BICHROM Fluorescence Intensity  |changed concentrations | 413-0445  |Fluorescence (FL), mo|2007-02-26(1:59;17 PM |96 4224
FI RHODAMIMN BICHROM Fluorescence Intensity  |changed concentrations  |413-0445 | Fluorescence (FI), mo | 2007-02-26|1:54:15 PM |96 4223

-- FI RHODWMIN BICHROM Fluotescence Intensity |26 7,1 413-0445  Fluorescence (FIJ, m &

FI RHODAMIM KIMNETIC Fluorescence Intensity  |Kinetic with Bichromatic  |413-0445 | Fluorescence (FI), mu | 2007-02-26|2:23:49 PM |96 4201

+ Measurement Method @ Fluorescence (FI)

+ Measurement Method @ Absorbance spectrumm
+ Measurement Method @ absorbance

Number of available test runs: 4242 [ * Open ] | Help |

In the window above you see a grouped table. The grouping column is the Measurement Method column. As
you see, the table contains blocks for each Measurement Method in the list. You can expand or close each
block by clicking on the + or - button before each block header.

Grouping helps in ordering your test runs and makes finding a specific test run easy.

How to Group the List?

The list can be grouped using the mouse. Move the mouse cursor to the header of the column you want to
use as a group criterion. Click the left mouse button and keep it pressed, then move the mouse cursor and
highlighted column header to the gray area above the list releasing the left mouse button when the cursor is
over the area, the data will then be sorted by the data in that column.

As with the hierarchic sorting you can also group hierarchically by selecting another column to drag to the
group area.

21.3 Change the Position of a Column

If the default order of the columns is not suitable, you can change the position of each column manually.
Click on the column header you want to move, and keep the mouse button down whilst dragging the column
to the new position. When a position is reached where you can drop the column two green arrows are
displayed, the column can then be dropped into one of these positions.
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2.1.4 Filtering the Table

You can filter your list by nearly any filter criterion. The easiest way of defining a filter is to click on the small
down arrow of the column header which appears if you move the mouse cursor over the header. A list with
the whole content of the column will then be displayed:

D1 Iz I3 Measurement b % Date Tirre:

FI Find Trim QM 7.23777 2007-05-05/2:17:33 F
FI Find Trirn QM 723777 (Custom...} 2007-05-032:15:45 F
FI Find Trim GM 7.23777 ["] absorbance 2007-05-03|2:08:10 F

[ Absorbance spectrum

FI_Full_Curve QM 723777
[7] Fluorescence {dual emission)

2007-05-05[2:05:35 F

FI Find Trim oM F23FET Z2007-05-03(2:053:85 F
. . [7] Flucrescence (FI)

FI Find Trim QM 723777 I:l Fluarescence (FI), multichromatic 2007-05-03(2:02:25 F

FI Find Trirn QM 7.23777 |[7] Fluarescence palarization (FPY 2007-05-08| 1:59:32 F

FI Find Trim QM 7.23777 |[7] Luminescance 2007-05-05|1:55:17 F

[ Luminescence {dual emission) 2007-05-05 1:51:30 F

X Fluorescence Intensity | Kinetic with B Time resolved fluorescence (dual emission) |2007-02-26|2:23:49 F
M |Fluorescence Intensity  |changed con [ Time resalved Flul:lrelscence (TRF) 2007-02-26/1:59:17 F

I
] Fluorescence Inkensity | changed concentrations |413-D445 |Fluurescence (FI3, mL|2007-02-261:54: 15 F

Select one or more contents by clicking the check box before the content title. To reset the filter for a single
content just click the check box again. To reset the whole filter, just select the ‘All’ list entry from the drop
down menu.

When a filter is defined, this is indicated by a new line which appears at the bottom of the list:

+ Manage Test Runs =5 EoR|=x5
ﬁ Copy :Ej Delete ’; Export EEMerge Cycles %Merge Wawvelengths EEMerge Spectra

Drag a column header here bo group by Ehat column

Skat Signed Tesk Mame o1 oz 03 Measurement Mek 7 Date Time # well Test ID
ves  |41502TRFS0 TRF Find Trim S0us |k 7253777 Fluorescence {dual en| 2007-05-03 | 2:37:58 PM |96 15

M |ves MATRI= Max DATAPOIN Fluorescence (FI) 2005-11-21|5:01:07 PM |96 4230

M |ves MATRIx MAx DATARPOIN Fluorescence (FI) 2005-11-21|5:01:07 PM |96 47229

= iSigned = ves) [

Murmber of available test runs: 4242 Open

There the filter can be deleted by clicking the red button with the cross (x). If you want to discard the filter
temporarily but leave the definition for later use, just uncheck the checkbox before the filter description by
clicking on it, and to restore the filter again just click again in the check box.

It is possible to further customize the filter. Press the Custom list entry in the drop down menu to open the
customize window. Try out this function to learn how powerful this is.
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2.2 Import/ Export Test Runs
2.21 Import Test Runs

-
Using the import function you can import test runs. Click on the Import button ‘ﬂ/ on the manage
test runs window and a window opens where you can select a file with the test runs you want to import into
the current users data:

Import Test Runs @
Look in: Sigmakurven ~ & ¥ R
Name Date madified Type Size o

GROUP TEST STAMDARDS.RU
THEX-335 FUSION ASSAY +.RU
| 4PARAMTEST+.RUC
| ESTRADIOL +.RUM
|| GROUP TEST STAMDARDS.RUMN

m

|| THIX-355 FUSION ASSAY +.RUN -
File narme: ESTRADIOL+
Files of type: | Test Runs [ RUC" RUN] - | | Cancel |

Imported test runs will be added to the list and marked in gray.

Note: It is allowed to import test runs, generated with different reader families. Because of technical
reasons, not all test runs are compatible. Test runs generated with a newer version of the same
reader family software cannot be imported if data base format has changed.

If you have installed the newest PHERAstar control software (Version 3.00 or later) you can also use drag
and drop to import test run files (*.ruc). Select the file with the test run in the Windows Explorer, hold down
the left mouse button and move the mouse over the manage test runs window. Leave the mouse button and
the test run(s) in the *.ruc file will be imported.

2.2.2 Export Test Runs
You can export one or more test runs as one file to exchange it between users.

Note: If making a support request regarding the test run(s) it is useful to include exported data that
demonstrates the problems experienced as this can help in finding and solving the problem.

If the manage test runs window is open, just select the test run(s) you want to export in the list and click on
B Export
w E

the Export button

BN Y ] e || X5
If you want to export only the currently opened and active test ' - o |‘ =
run (the one which is selected in the navigation tree), click =~ Open Close Define Quick |Export] Excel
Export in the Test Runs group on the Home tab of the Ribbon A ———r RNt

on the top of the window.

or click the MARS button t/' and then click Export. e~ Export

A window will appear where a file destination can be selected to save the exported test runs. Define a name
for the file (or accept the proposed one) and press the Save button. The extension of the file name will be
added automatically and is always .RUC. Please do not change the extension manually as this will mean
that the created file will not be recognized by the software when trying to re-import the file.

Export Test Runs =
Save in; Sigmakuryen - (; ¥ > E'
Name} Date madif... Type Size

ESTRADIOL +.RU

GROUP TEST STAMDARDS.RU

THX-355 FUSIOM ASSAY +.RU
| APARAMTEST+.RUC

File: riame: WELLSCAMARS] Save

Save as ype: |TegtHung["_HUC] v| | Cancel |
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2.3 Merging Test Runs
2.3.1 What Means Merging Test Runs

The merging test runs function can be used to add the data of one test run to another test run, resulting in
one new test run containing the data of both. There are three ways to merge test runs together:

e The kinetic cycles/intervals of two test runs can be merged so that the new number of cycles/intervals
is the sum of the number of cycles/intervals of each.

e The wavelengths of two or more test runs can also be merged so that the number of wavelengths in
the merged test run is the sum of the number of wavelengths of each.

o The kinetic intervals of two absorbance spectrum test runs can be merged so that the new number of
intervals is the sum of the number of intervals of each (the number of intervals for one or both of the
test runs can also be one like it is for end point test runs).

To merge two test runs together highlight the two test runs in the test run table in the manage test runs
window. The merge buttons in the toolbar will be enabled if the selected test runs pass checks to establish if
the data can be merged.

The data checks needed for merging test runs using either cycles or wavelengths are explained in the
following two sections.

Note: Possible saved settings (including changed layouts) of the test runs to be merged will be lost!

2.3.2 Merge Cycles / Intervals

To merge two test runs by cycles/intervals press the Merge Cycles button ‘M on the top of the

manage test runs toolbar.
The following conditions must be fulfilled to merge two test runs by cycles/intervals:

The number of wavelengths used must be identical

The sum of the resulting cycles/intervals must be less than 1000 (limitation of the data base).
The measurement method must be identical

The layout must be identical

The measurement mode must be identical (fast kinetic [well mode] or slow kinetic [plate mode])
The test runs must not contain spectrum data

e  The test runs must not contain well scanning data

The cycle/interval times for the merged test runs of kinetic data are calculated as follows:
t = (time of last cycle/interval) + (Start time of second test run) - (Start time of first test run).

2.3.3 Merge Wavelength

M Wavelength
|EE srge Wavelengths|

To merge the wavelengths of two test runs press the Merge Wavelength button
top of the manage test runs toolbar.
The following conditions must be fulfilled to merge two test runs by wavelength:

The number of cycles/intervals must be identical

The layout must be identical

The measurement mode must be identical (fast kinetic [well mode] or slow kinetic [plate mode])
The test runs must not contain spectrum data

The measurement method could be identical - but it is not a requirement

Note: If test runs performed using different measurement methods are merged, the merged test run gains
the settings of the first of the two test runs. For example, if you merge an absorbance test run with a
fluorescence intensity test run, the merged test run data would be represented as an absorbance run
- even though the fluorescence data covers a completely different range.

2.3.4 Merge Spectra

|E-|h Merge Spectra |

To merge two absorbance spectrum test runs by intervals press the Merge Spectra button
on the top of the manage test runs toolbar.
The following conditions must be fulfilled to merge two absorbance spectra test runs by intervals:

The measured spectra must be identical (start-, stop wavelength and resolution).

The sum of the resulting cycles/intervals must be less than 1000 (limitation of the data base).
The measurement method must be absorbance spectrum

The layout must be identical

The interval times for the merged test runs are calculated like in the Merge Cycles/Intervals mode.
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2.4 Test Run Settings

Each test run comes with its own list of settings. These settings store most of the display parameters and the
performed calculations for that test run as well as settings for print and excel reports. When you open a test
run for the first time default settings will be assigned to the test run. Checks are performed and the default
settings are determined using the first condition that matches the defined criteria as below:

o If the test run has already its own setting file, it will be used (e.g. from earlier opening the test run).

e If the test protocol which created the test run has a template (see chapter 5: Using Templates), the
setting will be generated according to that template.

o Ifthere is a default template for the type of measurement method (see chapter 5: Using Templates)
the setting will be generated according to that template.

e If none of the above conditions are met, a new standard setting file will be generated.

Important settings for a test run could be to show:

o All performed calculations (like blank correction, replicate statistics, standard calculations...). If the test
run contains a measured spectrum all manually defined wavelengths are stored in the setting file.
e The selected nodes in the navigation tree and the content filter tree (see chapter 3.2: Navigation Tree
and 3.3: Content Filter Tree to read more details about selecting nodes to display data).
e The displayed View (Microplate View / Table View / Signal Curve / Spectrum Curve ...) and the
special settings of the view.
e The defined print report layout and pages
e A changed microplate layout
e The defined excel report settings and pages
If you change the settings of a test run and you close the test run, you will be asked if you want to save these
settings. If you confirm these settings, you will be able to continue your work after reopening the test run at
the same point as you closed it.

If you changed the layout of a test run (see chapter 6: Change Test Run Layout) the changed layout will also
be saved then.

Note: Run Only users cannot save the changed settings and even cannot change the layout of a test run.

To remove all performed settings (even an assigned template) of an opened test run, you can select “ in

the quick access toolbar or the corresponding menu entry (I ** el UL SBELLE LD ) in the test
run menu of the classic MARS menu. The test run settings will be deleted and the format will be reconfigured
to a default setting using rule 3 of the list above.

To reset the settings without applying default settings, use ”'_1;- in the quick access toolbar or

. :

| | LTS A in the view menu of the classic MARS menu.

Resetting the settings of a test run does not reset a changed layout. To reset both, the settings and the
layout, select the menu entry Reset Layout in the Test Run Layout group on the Layout tab of the Ribbon.

In addition you can reset the settings and changed layouts of closed test runs, if you select the menu entry
Reset Test Run Settings and Changed Layout on the popup menu of the Manage Test Runs window after
you've selected the test runs in the list.

If you export or import a test run, the settings (including a changed layout) will be exported / imported as
well.

Note: The settings and changed layout information of test runs created with the NEPHELOstar and
NOVOstar reader series cannot be retained after exporting.

After a test run has been signed (see chapter 7: Sign a Test Run) no further changes can be made to the
settings. You can open the test run and change the settings online, but they will not be saved or exported.
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3 Explore Data

After opening one or more test runs you can explore the data using the commands on the different ribbon
tabs, the Quick Access Toolbar and the menu behind the MARS button:

<+ | 2% s {——‘ Quick Access Toolbar' PHERAstar - MARS BMG LABTECH |} . 0m x
' Home | View  Calculstions  Templates  Layout  Formats and Settings Ribbon Tabs @
MARS Button — 5
N _ s xE S e Ufé =, —— ob
[ = — L] 7 | Sign J
Open Close Define Quick BExport Excel ., Wizard Calculations  Ranges Layout Abs i Tem
Print  Print Report ¢ Change User oD - B
Test Runs Data Reduction Display Predefined Templates
. . -——r =
Navigation = ﬂ Microplate View ﬁ T able Yiew I b Signal Curve I ﬂz St.;;a'a?q"'_‘h_—'_ﬁcol Inforrmatiorn | ] 21 CFR part 11 ‘ E]
" Groups |
Catafiadesy Row || Test Name: HOMOGENIOUS TIME RES Date: 2004-03-02 Time: 3:28:02 PM
=+ HOMOGENIOUS TIME RES (8) ID1: 470-0014
= ﬁ Test Settings Time resolved fluorescence (dual emission)
a} Standard Concertrations [ [ Display legend in first column Interval: 1 [0 ps)
-2 Data Average based on Blank comrected
By Raw Data 1 | 2 | 3 | &+ | s | s | 7 8 E v | 1 | 1 :
Wavelength: 337, 665 [ 24936 25482 24409 23844 23980 289
Wavelength: 357, 620 [] 41569 43061 44459 43880 44455 3398
= Navigation 23967 24029 23840, 23877 24060 289 (=
Tree pes O 41951 43960 44152 44124 44138 3398
Sa - po O 23998 23859 24371 24469 24894 289
" Star:"“ 41792 43641 44999 44679 44948 3398
e = 60| 24261 24128 23747| 24 -60
O 3191 32407 39238| 42711) 43 \ar e o a | 3191
e oo o 60| 24218 24040 23972 24 OIHIgIADER 60
LA, Kinetic calculations 3191 37146 41987 44249 4 - - - 3191| Zoom:
. TR-ERET Calcuiations 289 24577 24277| 24222| 24237 24065
[ ) 3398 35632 41763 44671 44765 44721
[E- Standards calculations
- 289 24735 23783 24230 24217 23877
Statistics 3308 35400 41710 44183 45110 45272 =
Based on: 289 24247 24179 23869 23821 23408 =
= Biank corrected 3395 32667 40102 43460 44928 44871
“Raw Data
Legend:
1. Average bazed on Blank corected (337, BES A)
M 2. Average based on Blank comected (337, B20 B
| Application Status
Selected reader: PHER Astar |User: USER (data path: C:\Program Files (x85)\BMG\PHER AstarUser\Datal) | (] | "

The new Ribbon with its tabs, the Quick Access Toolbar and the commands in the Menu behind the MARS
button gains you access to the complete functionality of the software. Read more about the new Ribbon User
Interface in chapter 3.1. All of the available data (raw data and created data) are listed in the navigation tree
on the left side of the screen. After selecting one or more data nodes in the navigation tree, you will see the
data in the working area. There can be up to eight different pages in the working area where data can be
inspected using different formats. Data can be obtained using the following tabs:

ﬂ Micraplate View ||:1 T able Yiew | M Signal Curve | ﬂz-' Standard Curve | @ Erzyme Kinetic Fit[z) | ‘ﬁ Pratocol Information I :‘E 21 CFR part 11 |

If the data has a measured spectrum (only possible if a spectrometer is installed in the reader) the tab

B Spectun | il also appear.

To change the visible page click on the tab of the page you want to open. Only pages with available data will
have a tab, i.e. the tab for the Standard Curve will only appear when a standard calculation has been
performed.

Each page is explained in detail on the according help page:

Microplate View Data is displayed in a grid according to the microplate format.
Table View Data is displayed in an Excel-like table format.

Spectrum Curve Displays a chart with the spectral curve(s) of the selected well(s)
Signal Curve Displays a chart with the kinetic data of the selected well(s)
Standard Curve The standards data are shown plotted in graphs with fitted curve(s).

Enzyme Kinetic Fit(s) The results (e.g. saturation curve) of enzyme kinetic calculations are shown plotted
in graphs with fitted curve(s) (Michaelis-Menten, Lineweaver-Burk ...)

Protocol Information  Displays the settings used in the test run protocol.

21 CFR part 11 Displays information relevant to fulfill the FDA 21 CFR part 11 compliance,
including a full audit trail and signatures (if a test run is signed)
Note: this page does not appear if you have a NOVOstar or a NEPHELOstar
Galaxy.
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3.1 Ribbon User Interface

This MARS version comes with a new user interface, based on the new Microsoft Office Fluent user
interface (like in the Microsoft Office 2007 products).

Menus and toolbars are replaced by a Ribbon. The Ribbon consists of task oriented tabs. The controls on
each tab are organized in several groups. Unlike the classic menus and toolbars, the Ribbon can host richer
contents, including buttons and dialog box contents.

(1)
4+ H\.l,/ e N I PHERAstar - MARS BMG LABTECH - = x
. _ . : (7]
Home Wiew Calculations Templates Layout Formats and Settings Lo
, P ol 4 Close All P - : 4k
N ¢ s s [xx - oD @ . 3
| -y = = son=(3) iz ia - 7 =
Open Close Define Quick BEwxport Excel . Wizard Calculations Ranges Layout Absin Templates DMA Add
Print  Print Report « @ Change User oD - - - Button
Test Runs Data Reduction Display Predefined Templates

@

1 Tabs are designed to be task oriented.
2 Groups within each tab break a task into subtasks.
3 Command buttons in each group carry out a command or display a menu of commands.

Note: If you prefer the older user interface of MARS with menus and a toolbar, you can change to the
classic menu style. See chapter 3.1.4: Classic MARS Menu, how to switch between the two menu
styles.

A list with all available commands and its description can be found in the chapter 3.1.4: Classic MARS Menu.
Dialog Box Launchers

Dialog Box Launchers are small icons that appear in some groups. Clicking a Dialog Box Launcher opens a
related dialog box, providing more options related to that group.

4 Hig % -
- : .
Home View Calculations Templates Layo
B E0 ¥ !
Decirmal Separator |- L[58 %] &R General E
8 0| | @ Printing
eyl . =
| 48 Mumber Format Settings | e | 2 Excel Export £
MNumber Format Setti
e
Navigation 20 B Micoplate View !_|:|_
Data NDdES Row | TEI:I‘E.I]E:M

I=|Change Format Settings
Wavelength: 492 [1] Format Settings

@ Floating-Point Representation Digi

Always display digits (.g. 1.200 instead of 1.2 if three digits ar,

Switch to scientific format for values above 1000000 or bety
0.000001

Set the Ribbon display

On default, the Ribbon stays displayed. If you want to use the place, the Ribbon needs, to display your data,
you can hide the Ribbon. If the Ribbon is hidden, it can be shown if you click on the according Ribbon tab
and hides again, if you click a command or on a place beside the Ribbon.

To hide the ribbon, click the down arrow at the right of the Quick Access Toolbar, and, on the Customize
Quick Access Toolbar menu, click Minimize The Ribbon.

To have the Ribbon constantly displayed, click the down arrow at the right of the Quick Access Toolbar, and,
on the Customize Quick Access Toolbar menu, click Minimize The Ribbon again.

You can do the same by double-click the active tab to hide the Ribbon and double-click the active tab again
to have the Ribbon always displayed
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3.1.1 Mars Button

The MARS button f/] is located in the upper-left corner of the MARS window and opens the menu shown
here:

H 2% & )s Pl
N
Recent Test Runs
Ny Open
! 1 ABS IN WM (301)
2 STARNA SCAN (303)
'4 Close
3 QC 384 FIFLY (309)
H 4 THREE DILUTIONS DIFF (307)
Save >
5 QC 384 FP (308)
;g',é Print y | BWS2 (289)
= 7 WS (288)
&~ Export 8 TRF DECAY (305)
9 ATP 384 (1)
<4 About MARS AQC 384 FP (2)
| B Contact Addresses | | ©)BMG LABTECH Web page || & Exit Mars |

You can find the common commands like Open, Close, Print....

You also see a list with recent opened test runs. Click on the test run you want to open.

3.1.2 Quick Access Toolbar

The Quick Access Toolbar is located by default at the top of the MARS window and provides quick access to
commands you use frequently. The containing commands are independent of the tab that is currently
displayed. You can customize the Quick Access Toolbar by removing commands from and adding
commands to it.

] Quick Access Toolbar
The standard command buttons of the Quick Access Toolbar are: |

2% s

& saves the settings of the test run (test run settings) + =R

- - Home View Calculatit
+» Resets all settings of the test run (test run settings)

. N o o &
% Clears all settings of the test run (test run settings) I - =

. . i . Open Close Define Quick  Expt
Note: The toolbar in the classic menu style is also called Quick Access Print  Print
Toolbar, but this toolbar is only visible if you change to classic menu Test Runs

style and its commands and position cannot be customized. Read
more about the classic menu style in chapter 3.1.4: Classic MARS Menu.
Change the position of the Quick Access Toolbar

The Quick Access Toolbar can be located in one of two T
places: _‘+‘J/' -

Home View

culations Templates La

+

e  Upper-left corner next to the MARS button - Z ; Wp  (aga (4CoseA
(default location). by - = & X5 a4
° Below the Ribbon. Open Close Define Quick fExport  Excel

; . Print  Print Report «© Change
If you don't want the Quick Access Toolbar to be displayed

in its current location, you can move it to the other location:

t Runs

e s

1. Click the down arrow at the right of the Quick Access PeE— z
Toolbar.

2. On the Customize Quick Access Toolbar menu, click
Show Quick Access Toolbar Below the Ribbon.

If you want to move it back to its default position:

ﬁ Microplate View D

Test Name: ABS 4926
ID1: Main meas. at 492nm

Data Nodes Row
E+-HY ABS 492/620 (241)

1. Click the down arrow at the right of the Quick Access Toolbar.
2. Onthe Customize Quick Access Toolbar menu, click Show Quick Access Toolbar Above the Ribbon.
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3.1.3 Adding and removing commands to the Quick Access Toolbar

You can customize the Quick Access Toolbar by removing or adding commands.

Add a command to the Quick Access Toolbar
To add a command to the toolbar:

1. Qllck on the dqwn arrow at the N2 ﬁ PLERAstar - M
right of the Quick Access '{J . :
Toolbar, and, on the Customize| Home | Vil Customize Quick Access Toolbar
Quick Access Toolbar menu, _ Z Il | Save Test Run Settings
. 1 ,I'-
C“_Ck More Commands. ‘ » = v | Reset Test Run Settings
2. Click on the Commands Tab Dpen Gioe Dt _
on the Customize Dialog Box. et | V]| Clear Test Run Settings
3. Select the command you want Te More Commands...
to add from the Commands list Navigation f Show Quick Access Toolbar Below the Ribbon
and press the left mouse s -
button. | Data Modes Minimize the Ribbon
4. Leave the button pressed and » -
move the mouse to the Quick Access Toolbar. T
Toolbars | Commands | Options |
. Toolbars: -
<+ = RS P -
_/I : ; [~ Test Run Bar
Home vielH Calculations Templates Layout Forma ™ Calculation Bar R
: [~ Button Bar
‘ Ny V4 :Q'.’&f 5 4 Close Al D T - [+ Quick Access Bar £
[+ Test Runs
Open + Customize @ [+ Data Reduction
[¥ Display 8
Commands | Options e
Mavigation Categories: Commangds: —
Test Run b
=] EJ * Open L4
= +~= Ranges
i22|| Color Mode Settings... .
i o Tte 5. When the insert cursor appears at the
e desired position, leave the mouse button
=S~ ¢ Close B and a command button is inserted:
= I' o]+ | [ ey S 1
Description
Hda% s
=
=R

Remove a command from the Quick Access Toolbar
To remove a command from the toolbar:

1. Move the mouse over the command you want to remove.
2. Click the right mouse button and on the appearing menu, click Remove form Quick Access Toolbar.
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3.1.4 Classic MARS Menu

You can choice whether you want to use the modern menu style using a Ribbon to select tasks (see chapter
3.1: Ribbon User Interface) or if you prefer the conventional classic MARS menu. To change from modern to
classic style, open the View tab (1) in the ribbon and click Classic Menu Style (3) in the Schemes group (2).

— Hu:un@' View @ (7]
[ Show Mavigation Tree| [Classic-Menu Style|
Select/Deselect Mode

Calculations

ance Data in Q0

Jbance Data in mOD
Color scheme |Blue -

@— Schemes

To change back to the modern menu style, open the View Menu and select the Modern Menu Style item.

[ransmission in %

Mavigation

The classic main menu consists of the Test Run, View, Calculations, Templates, Layouts, Settings and Help
menus and a Quick Access Toolbar under the menu:

Test Run  Wiew Calculations Templates Layouts Settings Help #—| Classic Menu | | Quick Access Toolbar
4 /e Q 7 - oD ki
| b =z E = [laevil > )
Open Close Print  Export  Wizard Calculations Ranges  Layout Absin QD Templates Add Button

See all available commands in the menu and the sub menus below:

| Test Run | Test Run menu
* | Open Test Run CHl+0 g)g:r:}igthe manage test run window to select test runs for
¢ Close Test Run CtrleX Closes the current test run
4 Close All Test Runs Closes all open test runs
™, Export Test Run Ctr+E Export the test run currently opened and active
A% Bxcel Report g;:aar;s the window to define the excel report pages (Export
Select/Deselect Node Ctr+D Selects or deselects a node in the (navigation tree)
(#| Change Node Capiton Change the caption of a selected node (navigation tree)
Restore Origina e Capt Restore a changed node caption to its default.
Delete Node Ctrl+De Deletes a node (is only possible for user generated nodes)
| Save Test Run Settings  Ctrl+S Saves the settings of the test run
+= Reset Test Run Settings Ctr4R Resets all settings of the test run
% Clear Test Run Settings Clears all settings of the test run
d= Define Print Page(s)... Ctrl+p Opens the print window to define the report to print.
= Quick Print Print out directly a predefined or default report.
|| Sign Current Test Run... Signs the current test run
S8 Change User Cri+U Calls the login window to change the user
1 ICE AND WATER (298) Show a list with the lately opened test runs. Select a test run in
2 ABS 402/620 (241) the list to open it directly.
3 W52 (300)
4 STARMA SCAN (303)
5 FIWELL (257)
%l Exit Mars AlE-+F4 Ends the program
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View
Mavigation Tree Ctrl+M

Eix Tool Bar Menu Ctrl+F
Modern Menu Style

Color Mode Settings...
Zoom (%) 100

€Y Well Details...
20 Well Scanning Data...

View menu

Change hiding/displaying the navigation tree
Change fixing the Classic Menu Toolbar

Change to the Ribbon User Interface style

Opens the window for the color view mode settings
Enter the zoom value for the microplate.

Display details of the well (microplate view)

Displays the well scanning details window

mon | Absorbance display mode 3

Change absorbance display mode to

either Transmission in %,

Absorbance Data in OO Absorbance in OD (default) or

Absorbance Data in mOD Absorbance in mOD (absorbance
test runs only)

Transmission in %

Calculations

Calculations menu

@. Standard Curve Calculation Wizard

Opens the standard calculation wizard

Mew Calculation » | %% Corrections... Select the appropriate

o _ o menu item to perform the
@ | Replicate Statistics... desired calculation (see
74 FP Calculations chapter 4.2: Calculations)

“w Change Calculation...

ﬂ Curve Smocothing...

M Kinetic Curve Fit Calculation...
it | Kinetic calculations...

@' Standard curve calculations...
4. Concentration Calculations...
e Data calculations...

r.-":|, Walidations...

J | Assay Quality...

fiy | User Defined Formula...

o Enzyme Kinetic...

% | Curve scaling...

®'s | Spectrum Calculation

I¥ Kinetic Spectrum Calculation

Change an already performed calculation

Perform a statistic over the selected wells

==+ Define Kinetic Ranges...

Opens the define range window.

Termnplates

Templates menu

Manage Templates...
*al Manage Template Buttons...

Opens the manage template window.

Opens the manage template buttons window

7] Assign Template to Current Test Run...

Create Template from Current Test Run...

Ctrl+Ale+T Create a template using the settings of the
current test run.

B0 Assign a template to the current test run.
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Layo

-----

u’r5|

View Microplate Layout... Ctrl+M

Manage Layouts...
Create Layout from Test Run Layout...

Assign Layout to Test Run...

Change Test Run Layout... Ctri+L
Reset Layout

LS00

LS00

Settings

Layouts menu

Opens a window which displays the defined layout

Opens the manage layouts window.

Create a layout file, using the layout of the current test run
Assign a layout file to the current test run.

Edit and change the layout of the current test run.

Reset the changed layout to the original layout of the
measured protocol.

Settings menu

MARS Settings...

Print Settings...

Excel Export Settings...

File Export Settings...
Spectrum Display Settings...

Mumber Format Settings...

Opens a window to define the general MARS options.
Opens a window to define the Print options.

Opens a window to define the settings for excel export.
Opens a window to define the settings for text file export.

Opens a window to define the display settings of spectra.
Opens a window to define the general number format

Change Format Settings of Selected Mode..,

settings.
Opens a window to define the number format settings of

&
|
@]
4

Help

the selected data.(Chapter 3.20.6)

Help menu
Content Fl Opens the help system
Contact Addresses Contact info to BMG LABTECH
BMG LABTECH Web page
About MARS Version numbers of the software and the modules
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3.2 Navigation Tree

The navigation tree is the main tool used to select the data displayed in the working area (see chapter 3:
Explore Your Data ).

Navigation Z | It contains two sections.
Data Modes Row| The upper section displays the tree with all opened test runs and
= E STARNA (4202) sub. nodes. Each test run has further sub nodes showing all
. . available data (measured or calculated). If more than one test
g Test Settings run is opened, the last opened test run is always shown at the
] Layout 0 top of the tree. Read more about this tree in the section 3.2.1:
.-;;1;., Standard Concentrations [ Using the Tree.
-2 Data
E Temperature
! I Spectum
! I Spectrum blank, corected
= Raw Data
Wavelength: 259 nm [
Wavelength: 349 rm [
= Blank comected
W avelength: 259 nm
Wavelength: 349 nm [l

The border can be changed to alter the partitioning of the
sections. (drag using the mouse to its new position)

W

Calculations:

349 nm / 259 nm The lower section contains two parts, the first containing a detail

BfEd on: window, which displays detailed information about the selected
E{a;k corrected node in the tree above (the selected node is indicated by a bold
aw Data caption and a surrounding dotted border).
Based on:
L+ Blank correcked The second part shows a further selection tree, called a content
L Raw Data filter tree. The data shown here is dependent upon the selected

1.000

Multiplication factor: page in the working area.

3.21 Tree with sub nodes and end nodes

A tree is a hierarchical structure with a set of

Using the Tree

linked nodes. Each node in the tree has zero
or more sub nodes. If there are no sub nodes
it represents data that can be displayed in the
working area. The top node in the tree
represents an opened test run. Each opened
test run is represented by its own tree. The
number of nodes and the kind of data the end
nodes represent depends on the kind of test
run (Layout, measurement mode...) and the
calculations defined by the user or a template
(see chapter 5: Using Templates).

The tree of the current test run is expanded
(all sub nodes are visible) and the caption of
the top most node is shown in bold.

Common Functions

=1 [sTARNA (4202)

= o TestSetiing:
ﬂ Layout
.;ﬂt_, Standard Concentrations
=2 Data
E Temperature
! I Spectium
! l Spectrum blank, corected
= Raw Data
W avelength: 259 nm
Wavelength: 343 nm
= Blank comected
Wavelength: 259 nm
W avelength: 349 nm

Tree node
with sub niodes

OO

[] #—— End node
O

Lize this button to open or close the sub nodes of 3 node

You can expand or close each node in a tree that contains sub nodes by clicking on the button (= for
expand, =l for close) before the node. If you select the tree of a different test run, then this test run becomes
the current test run and will be expanded automatically. The tree of the previous current test run will be
closed (but not removed).

The header of the navigation area has a little pin on the right border. You can use this pin to change between
auto hide or fix to the area by clicking on the pin:
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&\ standard Concentrations
= = Data
E Temperature
¥ ! ! Spectrum
v ! ! Spectrum blank corrected
=~ Raw Data
I+ Wavelength: 251 nm
= Wavelength: 350 nm
= Blank corrected
Wavelength: 251 nm

'uf-’ i ! L“L X=
% - = W [XE
Open Close Define Quick EBExport Excel
Print Print Repaort
,_\ Test Runs
= i
& Mavigation ' 1
E Data Modes
S ||=- 4 sTARNA (18)
= | Test Settings
ﬁ Layout

nend

‘Wavelength: 350 nm

"

Select Contents to Display

= [ |all Contents
7 I TrllRlank

Selecting Nodes

7

If the pin is fixed () then the area is fixed and
can only change in width by dragging the
separating border using the mouse between the
navigation tree and the working area.

Note: There is a maximum size of the
navigation area when fixed. The size
depends on the size of the working area,
the size of the main window and the
resolution of your screen.

If the pin is unfixed (like in the image on the left)
the area will automatically be closed if you move
the mouse out of this area. Moving the mouse to
the little navigation tab on the left side of the
application window (this is only displayed when
the pin is not fixed), the navigation tree will
appear again.

In auto hide mode, there is more room left for the
working area as the tree will be displayed above
the working area if it appears.

The whole navigation tree can also be dragged
by clicking on its header whilst holding the left
mouse button down to move it away from its
position. The navigation tree will then become a
separate window that can be moved and sized in
any direction. It is possible to close the window
from here. To reopen it again press Ctri+N or
click Show Navigation Tree in the Navigation
group on the View tab of the Ribbon.

To display your data in the working area you have to select the corresponding node in the navigation tree
and - if you display a chart (like the signal curve view, the standard curve view, the enzyme kinetic fit(s) view
or the spectrum curve view) also the content in the content filter tree. Depending on the active page in the
working area, the navigation tree can have two different modes to select nodes.

Selecting data for microplate or table view

If the microplate view or the table view is active, the navigation tree has a column, called Row. Behind each
selectable end node, the column Row contains a little box. If a node is selected, its box is colored.

Data Modes
=] |ABS TEST (4216)
= o] Test Settings
ﬁ Lapout
.-,".1_-,, Standard Concentrations
E-2— Data
Faw Data [435]
Blank, comected
= &F Statistics
Serage

Row

Oom 0Od

Faow | Cal

&1
alo

There are two ways, to select a node in this mode:

1. If you click with the mouse on the box in the column Row of the node you want to select, a little

Each color of the selected nodes
represents a data row in the
microplate view or a data column
in the table view:

Wwell | wWel| Content

Standard 51
CramdAard S

1 | oz | 3
2.917 1.502 0.77:
2.916 1498 0.771
2.920 1.502 0.77C
2.916/ 1.498 0.771

2917 2916
1 R 1400

Dt
L1

button with an arrow appears beside the box. Click on that button and a list with colored boxes
opens. Select the color you want to use for this data. The data will be shown in the last row of all

displayed rows.

2. You can just double click on the node (or use the menu item Select/Deselected Node either in
the Navigation group on the View tab or in the popup menu of the tree). A selected node will now
be deselected (the box is white then) and a deselected box will be selected by using the next free
available color. That means, if you have already used the color green and blue for other nodes, the red
color will be used for this node. If no colors are left (default is five colors), the node will not be selected.
You can change the number of selectable rows up to 10. How to do this you can read in the section

MARS Settings / Navigation Tree Settings.
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Changing the position of displayed rows

In the microplate view or the table view you can change the row or column positions of the displayed data
with the mouse. You can do this either in the displayed legend below the tables by clicking on the according
data entry in the legend and move the entry to the new position (in the legend). Alternatively you can select
the row you want to move in the microplate view by clicking on one of the according color in the first column
of the microplate table and moving it to the new position. In the table view you can move the column by
clicking on its header and moving it to the new position (see chapter 2.1.3: Change the Position of a

Column).

Selecting data for curve charts

If a chart is active such as the signal curve view, spectrum curve view, r !I Spectrum

standard curve view or enzyme kinetic fit curve, the column Row in the tree ~ ! I Spectrum blank corrected
will vanish and a small check box will appear before each selectable node. _ - Fraw Dat

The data you wish to be displayed can be selected or deselected by s

clicking on the check boxes of the available nodes. [ Wavelength: 253 nm

Note:

™ Wavelength: 349 nm

Only nodes that can be selected for the active chart have a check box, e.g. if a test run has kinetic

data and the signal curve view is active, only nodes with kinetic data will have a check box.

Tree Popup Menu

If you move the mouse in the navigation tree area and press the right mouse button, a popup menu opens
which gives access to important functions linked to test runs and tree nodes:

¢ Close Test Run Ctrl+X
i, Export Test Run Ctrl+E
L8 Select/Deselect Data Row  Ctrl+D
(@ Change Node Caption  Shift+F2

@ Restore Original Mode Caption

MK Delete Del
h1i Change Format Settings...  Ctrl+F
“w Change Calculation

Create Template... Ctrl+Alt+T
3 Assign Template... Ctrl+A,
7| Sign Test Run...

Il Save Test Run Settings Ctrl+5
+» Reset Test Run Settings Ctrl+R

" Clear Test Run Settings

Closes the current test run (you will be asked if you want to save changed settings)

Exports the current test run (see chapter 2.2.2: Export Test Runs).
Selects or deselects a node (if selectable). Alternatively double click on the node.

Change the displayed namelftitle of the node (only available for nodes referring to
performed calculations)

Restore the original (generated by the program) namettitle of the node.
Deletes the node (if not the basis of a calculation)

Opens a window to change the number format setting of the selected data.

Opens a window to change calculation parameters (only available for calculation
nodes).

Creates a template with the current settings of the current test run.

Assigns a template to the current test run and overwrites its settings.
Signs the current test run

Saves the test run settings.

Resets the settings of the test run to the default values

Removes all settings of the test run.

All the functions are also available in the Ribbon (see chapter 3.1: Ribbon User Interface).

Note:

The popup menu shows only these functions which are independent from the selected node or

applicable on the selected node.

Change the caption of a generated node

The captions of the nodes in the tree are generated by the program. If the node represents data or the result
of a calculation, you can change the caption of the node.

Therefore you need to select the node in the tree and open the tree popup menu by pressing the right mouse
button. Select Change Node Caption in the menu and the representation of the node changes into edit

mode:

EXOUdE Hue L

Plausifl| m

= [L'E- Recalculated concentrations

Now you can enter a new caption. If an empty caption was entered, the text <empty> will be used
automatically as an empty value is not allowed.

You can change at any time back to the original node caption. Therefore you have to select the node again,
open the popup menu and select Restore Original Node Caption.

Note:

If you change the caption of a node in a dual channel or multi chromatic measurement, all nodes

representing data of the same channel/chromatic in all following nodes will be changed as well.
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Summary of all Possible Nodes

Each test run consists of static nodes which are generated when a test run is opened. These are the nodes
for the test settings and the nodes for the raw data. They cannot be removed. The test setting nodes
represents data that was defined in the control software. Default templates perform some calculations like
blank corrections and replicate statistics. The other nodes are created either by the user manually or by
using a template. See chapter 5: Using Templates.

Iﬂ test run name

Top most nodes. Represents the test run.

< Test Settings

Parent node for all test settings sub nodes

ﬁ Layout

Select this node to display the layout in the Microplate View

i‘- Standard Concentrations

Represents the concentration values of the standards or controls (appears
only if standards where defined in the layout or controls with a standard
concentration was defined. See chapter 6.1.3: Changing Concentrations,
Dilutions and Sample IDs).

% Dilutions Represents the dilution factor for the wells (Only if factor > 1 was defined)

% Sample IDs Represents the sample IDs of the samples (appears only if sample IDs where
defined for the samples)

2 Injections Parent node for all injection volume nodes (appears only if there have been
injections in the test run)

Volume n Sub nodes of Injections, for each defined injection volume (n is the number of
the volume)

= Data Parent node for the raw data and the corrected raw data

£ Temperature

Represents the temperature during the test run measurement. (Appears only if
temperature monitoring or incubation was set in the control software)

Raw Data

Represents the raw data. If the test run has only one measured wavelength,
the used Filter(s)/Wavelength is displayed in brackets behind the node name.
If the test run is a well scan test run, a short description of the used calculation
method to get the raw data value from the scan point values in the well
(average, sum, median...) is displayed in brackets behind the node name.

Wavelength: lambda/filter

Always end node and possible sub node of each data node (raw data or
calculated data). Appears if the test run contains more than one measured
wavelength, or if it is a spectrum test run and you added a wavelength to the
test run (see chapter 3.10.1: Adding a Discrete Wavelength). The used filter(s)
or the added lambda value of the wavelength is also part of the nodes name.
If the test run was measured with the PHERAstar series, the number of the
used optic module is displayed in brackets after the wavelength information.

parallel

Only for fluorescence polarization measurements. Represents the parallel
measurement channel

perpendicular

Only for fluorescence polarization measurements. Represents the
perpendicular measurement channel

s Spectrum

Appears only for test runs with a measured spectrum. Represents the
spectrum curves.

! I Spectrum blank corrected

Represents the blank corrected spectrum curves (if the layout contains
blanks)

I 1 Difference Spectrum
(Cycle n - Cycle m)

Represents the difference calculation between two spectrum cycles (cycle
numbers n and m) .(see chapter 4.18: Kinetic Spectrum Calculations)

s Ratio Spectrum
(Cycle n/ Cycle m) [as %]

Represents the ratio calculation between two spectrum cycles (cycle numbers
n and m). If the values are calculated as percentage values as % is displayed
behind the node (see chapter 4.18: Kinetic Spectrum Calculations).

L Spectrum calculations
Sum
Maximum
Minimum
Local maxima
Local minima
Inflection points
Average
Slope
Maximum of slope

Represents the calculated data taken from a spectrum range. The range used
for the calculation is displayed behind the calculation method (e.g. Sum of
Range 1). See chapter 4.17: Spectrum Calculations.

Performed calculations of the types Local maxima, Local minima and
Inflection points can have more than one sub nodes, for each calculated
minima, maxima or inflection point.
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Blank corrected

Represents the blank corrected raw data (if the layout contains blanks)

Blank corrected (all groups)
Neg. control correction
Neg. control correction (all groups)

Represents the data of performed corrections (see chapter 4.3:
Corrections).

L FP calculations

Represents the calculations available for fluorescence polarization

Standard deviation
Standard deviation n
% CV

% CV n

Minimum

Maximum

Median

Polarization measurements (see chapter 4.5.1: FP Calculations).
Anisotropy
Intensity
“* TR Fret Calculations Represents the ratio apd .the DeltaF calculation for time resolved
Ratio fluorescence (dual emission) test runs (see chapter 4.5.2: TR-FRET
DeltaF Calculations).
T statistics Represents the calculated statistical data for replicates (see chapter 4.4:
T \Well statistics Repllﬁ‘z;ztz Statistics) or for selected wells (see chapter 4.19: Statistic
Average over Wells).

2 Curve Smoothing
Moving average - Width: b
(Range n)

Represents the smoothed signal curve for a defined range, using the
moving average method. The moving width of the method is b. The
number of the used range is n. See chapter 4.6: Curve Smoothing

|—Eﬁ Kinetic fit calculations
Linear regression fit
Logarithmic fit
Exponential fit
Double logarithmic fit
4-Parameter fit
Segmental regression fit
2nd Polynomial fit
3rd Polynomial fit
Hyperbola fit

of Range n

Represents a curve fit calculation based on the range n of the signal
curve. See chapter 4.8: Kinetic Fit Calculations.

2 Kinetic fit result parameters
parameter of fit method
(Range n)

Represents the parameter calculation of a curve fit calculation based on
the range n of the signal curve. The calculated parameter and the used
fit method are part of the node name. See chapter 4.8: Kinetic Fit
Calculations.

E Kinetic calculations
Slope
Time to threshold
Time to max
Sum
Average
Maximum
Minimum
Standard deviation (n)
% CV(n)
Maximum of slope
Time to max slope
Median

Represents the calculated data taken from a kinetic range. The range
used for the calculation is displayed behind the calculation method (e.g.
Slope of Range 1). See chapter 4.7: Kinetic Calculations.

% Standards calculations
Linear regression fit
4-Parameter fit
Cubic spline fit
Point to point fit
Segmental regression fit
2nd polynomial fit
3nd polynomial fit

Represents the recalculated concentrations taken from the standard
curve fit results (see chapter 4.9: Standard Calculations / Curve Fitting)
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& Concentration calculations
Difference
Ratio known/calc
Ratio calc/known
Percentage deviation

Represents the result of performed calculations based on known and
recalculated concentrations (only available if a standard fit was
performed).

See chapter 4.10: Concentration Calculations.

A-E .
A& Calculations
data 1/ data 2
data 1 - data 2
data 1 * data 2
data 1 + data 2

Represents the results of performed calculations as displayed (*, /, +, or
-). Data 1 and data 2 will be replaced by the input data selected for the
calculation (see chapter 4.11: Data Calculations).

/4 Validations
good / bad
good / bad / unknown

Represents the result of a performed validation (see chapter 4.12:
Validations).

* Assay Quality
Z' based on Cnt1 and Cnt2
Signal to blank (Cnt)
Signal to noise (Cnt)
Percentage calculation

Represents the result of a performed assay quality calculation (Z', signal
to blank, signal to noise and percentage calculation).

Cnt, Cnt1 and Cnt2 will be replaced by the selected content on which
the calculation is based on (for Signal to blank Cnt is the used blank, for
Signal to noise, Cnt is the used noise see chapter 4.13: Assay Quality)

(il User Defined Formula
<entered formula name>

Represents the result of a performed calculation based on a entered
well based formula (see chapter 4.14: User Defined Formula)

P Enzyme Kinetic
Michaelis-Menten fit
Lineweaver-Burk fit
Eadie-Hofstee fit
Scatchard fit
Hanes-Woolf fit

Represents the result of a performed enzyme kinetic calculation (see
chapter 4.15: Enzyme Kinetic Calculation).

% Curve Scaling
Scaled curve (Range n)

Represents the result of a performed curve scaling calculation (see
chapter 4.16: Curve Scaling).

3.2.2

The detail window is shown under the navigation tree, if neither the
signal curve view nor the spectrum curve view is active. In this case,
the area contains the content filter tree.

The detail window displays detailed information to a selected node in

the navigation tree (if available).

The type of data displayed depends on the represented data of the

selected node.

For each performed calculation, it contains the workflow for that
calculation from the last input data down to the first input data which

leads to the result.

In case of the linear fit in the screen shot shown left, the linear fit was
performed on a kinetic calculation (sum) of range 1.

The kinetic calculation was performed based on blank corrected data,
which again are based on the raw data.

Following the workflow are the parameters of the calculation.

In addition to the standard curve fit data, it also displays the performed
fit formula and the result fit parameter.

3.3 Content Filter Tree

Detailed Information on the Selected Node

Standards calculations:
Wavelength: 485-P, 520-F (Mo, 14)
Linear regression fit
Based on:
b fverage
Y Blank, corrected
L Raw Data

Fit Farrmula:
Y=mx+h

Parameter:

Group &
TH 299.2324
b: -5018.908
rz 0.9983415

Group B
n: T4.19454
b: -4966.302
rz 0.9982626

Group C
nn: 255.4456
b: -2519.804
rz 0.9979341

The content filter tree is part of the navigation area containing the navigation tree. Read more about trees in

the section 3.2.1: Using the Tree.

The content filter tree replaces the area where the detailed window is shown if you change to either the
signal curve page (for kinetic test runs) or the spectrum curve page (for absorbance spectrum test runs only)

in the working area.
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The navigation tree is used to select the data you want to view (i.e. blank corrected raw data). The content
filter tree lets you select the wells you want to display in the graph of the working area.

L_ [ ‘wWavelength: 54510590 _
( Select Contents to Dizplay -
= [ | Group &
I~ [B] | Blark Blark &
r IE Cantral
r |E Megative control Megative Control
| |E| Pozitive contral Pozitive Contral E
B [ IE Ctandard

= 7 [§] |51 Standard 1 of Group &
™ E02
¥ BO3
¥ BO4
™ [5][52 Standard 2 of Group A
™ [5][53 Standard 3 of Group A
I [5][54 Standard 4 of Group &

k [+ IE Cample v_-j

If you've already selected wells in the microplate view,
these wells are also selected in the content filter tree
when it appears.

In addition the content filter tree allows you to select
groups of wells, for example replicates or a series of
wells that have received the same treatment. The tree is
organized hierarchically with the end nodes
representing the wells. The parent nodes of the end
nodes represent the replicates of wells (only applicable
where replicates were defined in the layout). The next
level groups all elements of the same content type (i.e.
all samples or all standards). The highest level (top
most nodes) represent the groups (Only if groups are
defined), otherwise the root node is visible, representing
all wells.

Clicking on the check box shown before the node
representing a well or group of wells will select them for
use. The highlighted well (well BO3 in the screen shot
above) in the content tree corresponds to the selected

curve in either the signal curve or the spectrum curve charts. Changing the selected curve in the chart will
also highlight the corresponding well in the tree, and will expand the parent nodes.

If the tree is too large to fit in the area, a scroll bar is displayed on the right side of the tree to change the
visible part of the tree. The size of the visible area for the content filter tree can also be increased by moving
the splitter above the tree ( ¥ ) upwards.

3.4 Microplate View

The initial page on the working area is the Microplate View page:

) Hia ) 5 PHERAstar - MARS BMG LABTECH ———
e Home View Calculations Templates Layout Formats and Settings (7]
; —— el 4 Closa All Ly — § -
N o g A (xz - ) &
i - H Ué El 2]
Open Close Define Quick Export Excel Wizard Calculations Ranges Layout Templates DNA Add
Print  Print Report « " Change User - Button
Test Runs Data Reduction Display Predefined Templates
Navigation 7 | ﬂ Micraplate View m T able Yiew I b Signal Curve I ﬂz Standard Curve | i Pratocal Information I %4 21 CFR part 11 @
Data Nodes Row 1| TestName: FI RHODAMIN KINETIC Date: 2007-02-26 Time: 2:23:49 PM
(= @ FI RHODAMIN KINETIC (17) ID1: Fluorescence Intensity; ID2: Kinetic with Bichromatic; ID3: 413-0445
- & Test Settings Fluorescence (FI), multichromatic
%;::;:rd R E || Display legend in first column Cycle:  [22(B/Bminbse «
?;Diluﬁons O s + | s | s | 7 | 8 | ¢ | w | u | 1
U?fﬂ_m":“’s O X13 A X14 A XI5 A X16 A X17 A X18 A X190 A X20 A X21 A X22 A X23 A X24 A |l@@
] njecuons
JD 3954 1891 5355 7053 7845 5260 8515 10232 5010 5712 15710 16784 8%
Volume 2 O |z S1 A S1 A S51A N A C1A 51 B S51Bf 51C 51C
e = 3097| 3028 3154 26281 8800 2399 3136 3128 3128 8%
Volume 4 O
== Data S2 Al S2 A S2 A NA C2A S2 B R € C ¢
f Temperature i 4661 4595 4385 27795 7300 5045 1 View Mode Buttons ‘
=] Raw Data
R S3 A S3 A S3 A NA C3A S3 Bl S3B[ 83 C| S3C
Wavelength: 545-10, 550 [l 8282 8594 8834 29326 5487 8327 8253 9652 9737
E Blﬂ“kw”rct‘f; 0 S4 A 5S4 A 54 A PA C1A S4B 54B 54C S4C
Wavelength: 485-P, 520-P Lo
\Wavelength: 545-10, 590 [] 13238 13536 14217 2725 9266 13734 13687 19071 20426
- & Statistics BA BA BA P A C2A B B BB BC B C
il 2159 2129 2257 2635 7286 2280 2625 2158 1776 |~
Wavelength: 485-P, 520F [
Wggote A T BA BA BA PA C3A BB BB BC BC
-7}, Kinetic calaulations - 2137 2060 2278 2658/ 5848 2239 2172| 2117 1719|||=
Plate: BMG LABTECH 96 X1 B X2B X3 B X4B X5B X6B X7 B X8 B X9 B X10 B X11 B X12 B|| 100/%
gsgchm”pS: 4286 5989 7509 5778 5289 16535 23545 16468 14830 4781 7395 21258 |4
ﬁigefd.
‘ . Layout i
IUnSJZ‘:tPoLFSDpeL - B 2 R Data (54510, 530 2) Zooming Controls ‘
Start cycle: 10
Start Time: 0
Selected reader: PHER Astar |User: USER (data path: C:\Program Files {(x85)\BMG\PHER AstarUser\Datal) ‘I: |_'
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In this view, data is displayed according to the defined microplate layout. The navigation tree can be used to
select the data you want to see.

The upper section of the page displays detailed information of the test run: the name of the test run, the
measurement date and time, the defined test run ID's (ID1-ID3), the measurement mode and if the test run is
signed or manipulated.

At the bottom of the page you see the legend for the displayed data

With the excel button, you can export the displayed data to excel (see chapter 3.17: Export Data)
(you need to have installed a Microsoft Excel (minimum version Excel 97) on your PC).

Popup Window

The Microplate View page has a popup menu that can be reached by pressing the right mouse button in the

main window:

Don't Use Well(s) Ctrl+T Don't use the selected well(s) (see Exclude Wells)

Use Well(s) Ctrl+W Reuse excluded wells (see Exclude Wells)

Statistic over Selected Wells... Perform a statistic over the selected wells (see Statistic over Wells)
Copy te Clipboard Ctrl+C  Copy the Microplate View graphic and values to the clipboard.
Export Data to Excel... Alt+E  Export the data to excel (does the same as the excel button)

Display legend in first column
Check this button to display the legend in the first column of the grid, for each row:

e

This is useful for non colored printing

/| Display legend in first colurnn reports, to see the description of the data
according to the row in the Microplate
t 2 ]3] 4] viw

Layout A A X144 A XAS A XKIG A
R awu [rata (G45-10, 5900 954 18941 5385 TO53
Blank carrectad raw data (545-10, 5207 1784 -27a 3185 4883
Layaut 51040 51 A 51 A
R aw [rata (545-10, 5900 3097 3025 3154
Blank carrected raw data (545-10, 5907 Q27 ftita] a24
Layout 52 A SZ A| 52 A
R aw [rata (545-10, 5900 4564 4595 4385
Blank corrected raw data (545-10, 5907 2494 2425 2215
Layaut 53 A 53 Al 53 A
R awe [rata (5445-10, 5007 g282 8894 2934

3.41 View Modes

The Microplate View page can display the data in up to five different modes. You can change the mode with
the view mode buttons found at the top right border of the microplate grid or in the Working Area group on
the View tab of the Ribbon.

Depending on the test runs’ measurement method there can be up to four modes available for a test run.

If groups are defined in the layout, the background of a microplate grid well will be drawn in a unique color
for each group.

W= Value mode

@ Displays the values of the selected data nodes that can be expressed in one number. If the test-run is
a kinetic (having cycles or intervals), the value for a selected cycle/interval can be displayed in each
well (see section Kinetic Test Runs). The screen-shot at the top of this page shows the Microplate
View in value mode.
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Color mode

Displays the values in different color modes:
Good/Bad decision (one color for all values

above a threshold, one color for the other
values), Three colors (two limits defining the
borders for the three colors) or Color gradient,
which displays the values in different shades of
colors between a defined range. You can enter ---
and change the settings for the color view mode

in the color settings window. To open the

window, press the color button () on the right
side of the grid. This screen shot is an example for data displayed in Color gradient mode:

Kinetic mode

t | 2 | 3 | 4 [ s | & |
This mode is only available for kinetic test &
runs. It displays kinetic curves in the wells /_J— J |I |I
used for each selected data node that can be — : i
applied to the kinetic data (i.e. Blank corrected © JJL[
values or multiple wavelengths will show as 1 |
multiple curves in each well). The scaling «c

depends on the minimum and maximum
values of all displayed curves: — ] 1 _‘__}—i

<5Select a Cycle aroups

"] Al Cycles

Range 1 Cocles: 1 [0min ]-10014 min 33 2]
"|Range 2 Cycles 1014 min 33 2 1-20[31 min 42 ¢
[ Range 3 Cycles: 20[31 min 42 1 - 30 (48 min 3]

If kinetic ranges are defined (see chapter 4.1: Ranges)
you can select whether you want to see all kinetic
cycles/intervals or if you want to see only a cut-out of
the kinetic defined by one or more ranges with the
drop down list on the right side above the table.

Spectrum mode 1 | 2z | 3 | 4« | s | & |

This mode is only available for measured &
absorbance spectra. It displays the spectrum
curve for each well. If there are blanks defined —
in the layout of the test run or if a calculated
spectrum is available, you can select between |
the blank corrected spectrum curves, the raw ¢
spectrum curves or - if available - calculated

spectra (see chapter 4.18: Kinetic Spectrum — ——— = k" =
Calculations) with the drop down list above the
grid (only visible in this mode, when blanks are — SN hr. —
defined or a calculated spectrum is available). On the bottom of each well, a small spectrum bar is
displayed that gives you an overview of the measured spectrum. You can hide this bar using the
Spectrum Display Settings window. If the measurement has a kinetic, you can select the cycle with
the drop down list for cycles on the top right side of the grid, or you can display the spectra of each
cycle at once (overlapping) if you check the All Cycles control above the grid.

Well scan mode | 2 | p | . |

This mode is only available if your test run
contains well scanning data. It displays each
scanned point in the well in a color, defined with
the color settings window. The data can be
displayed in the same three modes like in the
color mode. Only raw data can be displayed
using this mode. Meaning that the selected
nodes in the navigation tree have no influence on
the displayed data in this mode.

If your measurement contains more than one
measured wavelength (dual channel or multiple
wavelength test run), you can select the
wavelength you want to display, with the drop down list on the top of the microplate grid (only visible
in this mode). Read more about well scanning in the chapter 3.18: Well Scanning Data.
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Kinetic Test Runs

You can display an overview of the kinetic curves for each well with the Kinetic View Mode (see chapter
3.4.1: View Modes). In the Value View Mode, and in the Color View Mode, you can select the cycle/interval
you want to inspect using the kinetic drop down list at the top right of the |, ...zt |35 (22.40 5]
microplate grid:

- |

Select the 'All cycles/Intervals' check box and in Color Mode a color bar representing each

All Intervals ) ; -
cycle/interval will be shown in each well:

Absorbance Data

Absorbance measurement data and curves can be shown as OD values, oD
as milliOD values (mOD) or as transmission values (in % Transmission).

| =l
An additional button appears in the Display group on the Home tab of | “bs i

the Ribbon when an absorbance test run is open allowing the user to oD

select the most appropriate mode for the data to be expressed. Transmission in %

You can also find a command button for each of the three modes in the || /| Abszorbance Data in QD

Working Area group on the View tab. )
Abzorbance Data in mOD

3.4.2 Selecting Wells

You can select one or more wells in the Microplate View using the mouse. To select one well, just click on it
with the left mouse button. To select an area of adjacent wells, press the left mouse button over the first well
you want to select, and keep it pressed dragging the mouse cursor over to the last well of the area before
releasing the mouse button.

To select a collection of wells allotted over the microplate grid, press the Ctrl-Key on your keyboard and click
with the left mouse button on each well you want to select. To select a whole row or a column on the grid,
click on the appropriate row letter or column number.

The selected wells are indicated by a black border around the well. A double click on a well performs an
action that depends on the preset viewing mode:

View Mode Action
Value mode Opens a windows with detail information of the well (see chapter 3.4.3: Details of a Well
Color mode below)

Kinetic curve mode Changes to the signal curve view page and displays the selected well(s) in the chart.

Spectrum curve Changes to the spectrum curve view page and displays the selected well(s) in the chart.
mode

Well scan mode Opens a window with a detailed view on the well scanning values of the well (see
chapter 3.18: Well Scanning Data)

The selection of one or more wells also leads to a selection of the associated nodes in the content filter tree.

3.4.3 Details of a Well Details of Well C09 ==

The window, Details of Well <WellName> i

appears after double clicking on a well in the Wel: -~ cos Group: B
Microplate View, if the Value Mode or Color iz:ii;m zz:z:;z;Dme”pB Concentration: &5
Mode is in use. Alternatively you can click Well ' '
Details in the Working Area group on the View Injections

tab of the Ribbon, which will also work if the Vol. Group | volume | Starttime  |StartCyde | Duration | Pump)
10

other view modes are in use. i 20.0 0ms 77 ms 1
. 2 100.0 0 21 385 1
Note: If more than one well is selected, the ] — Dms ) = e )
. . . . ms ms
details of the first selected well will be
. 4 30.0 Oms 17 115ms 2
displayed.
. . . . Data
The detail window shows layout information of ? e
the well and content such as, associated group, 1. Layout s
sample ID and concentrations (if available). If 2. Raw Data (485, 5209 1) 19214
the test run includes injections, then the volumes 3. Blank corrected raw data (435-F, 520-P 1) 19128

used and the injection time values are also

displayed in a table for each well.
The bottom part of the window displays the values of the selected nodes in the navigation tree for that well.

Note: If the test run was created with a NEPHELOstar reader, the injection information Start time (plate
mode tests only) and Duration are not available.
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3.4.4 Zooming

If there are many data values shown in one well or if using a microplate format with 384, 1536 or 3456 wells,
the values in one well can appear very small and become difficult to read. To overcome this it is possible to
zoom the visible section of the microplate grid from displaying the whole plate up to displaying only one well.

Use the zooming controls shown at the bottom right of the grid to change the zoom factor (in Percent). You

can either press the Zoom In c@' or the Zoom Out c@ buttons to zoom into the grid or out of the grid in
predefined steps (25 %) or by entering a zoom factor in the entry field. The entered value will be adjusted to

display only whole wells. To reset the view to the whole plate (100%) setting, press the ¥ button.

3.4.5 Exclude Wells

If there are outliers within your test run data, you can

exclude these wells from the evaluation by applying a g34 1178 1419 7350 4
toggle to the usage state of the wells you do not wish to = 51 N w1 & =5
use. Wells can be set to be excluded, or these unused 2087 21165 21466 22151 22115 23834 25
wells can be set to be used again by pressing the Ctrl-T 934 1178 2081 3350 4
keys (exclude) and Ctrl-W keys (reuse again) on your E 51 | 2 &4 i)

keyboard or by clicking on the right mouse key to use the 20631 22168 22354 22813] 224972 24331 25
popup menu, after selecting the wells in the Microplate
View. You can also find a Toggle Well command in the Working Area group on the View tab of the Ribbon.

Unused wells are displayed with diagonal gray stripes. Only the raw data values and the layout values are
displayed (also in gray).

3.5 Table View

The table view page displays the data in a table form with a row for each well and a column for each
selected data node in the navigation tree.

n Microplate View D Table ‘iew |@ Signal Curve I ﬂ"g Standard Curve | ‘ﬁ Protocol Information | :“E 21 CFR part 11 | E]
Test Name: FI RHODAMIN KINETIC Drate: 2007-02-26 Time: 2:23:49 P
ID1: Fluorezcence Intensity; (D2 Kinetic with Bichromatic; 1D3: 413-0445
Fluorescence [F1], mulichromatic

(5] (] & oemisrente ] o

B
Fow | Col
a1z Sample %24 B, 15134 186.05 282
B2 Standard 51 B, 4032 204,983 282
B3 Standard 51 A, 3359 198.767 22
B4 Standard 51 A 3470 201725 22
BB MHeqgative contral b A 369 16.291 282
B|7 Contral 1 A 8630 B0.778 22
B9 Standard 51 B 35E0 239.026 22
B 10 Standard 51 B 3508 217.725 282
B11 Standard 51 C 2417 150.929 282
B 12 Standard 51 C 2079 149,884 282
clz Standard 52 A 2355 95.448 282
Cl3 Standard 52 B, 2351 95.026 282
Cl4 Standard 52 B, 2217 95.413 282
ClE Megative control b B, 354 16.224 282
Cl7 Control C2 B, 17830 159.291 282
Ca Standard 52 B 2072 7878 22
C10 Standard 52 B 21597 79,455 22
C Standard 52 C 1548 78.429 22 j
Legend:

M 1. Blank corected raw data [485-F, 520-P)

M 2 Linear regression fit bazed on Sum of Range 1 [485-F, 520-P)

B 3 Temperature
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The first three columns are predefined with the row and column name of the well and the content of the well.
If there are groups defined in the layout, a fourth column with the group name is also shown. To the right of
the predefined columns, the columns corresponding to the data nodes as selected in the navigation tree are
displayed.

The legend under the table shows a description of the selected data nodes. The color of the selected row in
the navigation tree is displayed in the legend before the corresponding line and is also used as background
color for the header of the appropriate column.

If groups are defined in the layout, the background of the row will be drawn in the color unique to the
associated group.

If a well is not used (see chapter 3.4.5: Exclude Wells) the row of the well is shown with a light gray
background and a dark gray text color.

You can order, filter or move each column in the table. Grouping is only possible with the Column Content
and Group.

More information is given about common table functionality in the chapter 2.1: Group and Filter Test Runs.

The column Content has a special filter function. Move the mouse over the column

header and press the appearing arrow button. The filter list for the column opens: (Custom...]
, . . . . . [Replicates only once)
The filter (Replicates only once) displays only the first well of each replicate series. r
o ) . . . L Blank B
This filter is useful if the data to display are based on replicate statistics.
[ Caontral C1
There are further controls shown above the table: [ Cembenl 7
Export the table to excel (you must have installed an excel version on your
computer)
(See chapter 3.17: Export Data)
B Export the table into a text file. The data of the table are stored in the comma
. separated value (CSV) format (See chapter 3.17: Export Data).
Only used wells If this check-box is unchecked, a row for each well in the microplate is displayed,
even if it is not used in the layout of the test run.
Detailed header If this check-box is checked, the header of the data rows shows the text of the

legend for this column. If it is unchecked, only the number of the row in the legend
is displayed in the header:

r | Only used wellz
|= Det-I:IaiIEd hoader <Select a Cycle groups
Well |Wwell | Content Group
Row | Caol

A Sample 13 = “HEHEHE P 22
S pectrum - | This control appears only for absorbance
spectrum test runs. With the drop down list, S pectium -
you can select whether you want to see the —t —
data selected in the navigation tree (Selected Ll [
data) or the spectrum (a column for each P S ———

measured wavelength). If you have blanks in Eamhda Lambda  Lambda  Lambda
the layout or a calculated spectrum (see 50 e 5 i
chapter 4.18: Kinetic Spectrum Calculation), 0.025 0.025 0.025 LY
these spectra will also be selectable: i s nim o

Note: If you have a lot of spectrum data (many wells and a large measured
spectrum), the creation of the table with spectrum or blank corrected
spectrum data may take some time (a progress bar will appear)!

Select a cycle/interval This control appears only for kinetic test <Select a Cycle group> [+]
group runs. With the drop down list, you can select [T aicyles
the cycles/intervals you want to see in the Range 1 Cycles: 1 (0 min ]- 10 (14 min 33z
table. If at least one entry is checked, a | Fiange 2 Cycles: 1014 min 335 )- 20 (31 min 425
[ Range 3 Cycles: 203 min 425 )- 30 48 min 3¢ )

column for each cycle/interval of the
selected ranges is created (only if the selected data contains cycles/intervals). The
header of the column is expanded with the cycle/interval number and time. You
can combine the selection of the ranges or you can select All Cycles/Intervals to
display all cycles/intervals. To see only one cycle in the table, deselect all selected
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entries and select the cycle with the Cycle control on the right.

3 I 3 3 3

3 A,

Cycle This option appears only for kinetic test runs and is only enabled if the All
cycles/intervals box is not checked. Select which cycle/interval you want to
display.

3.6 Common Chart Functions
The subjects described in this chapter apply to all four kinds of chart used in MARS:

The signal curves chart (available for kinetic test runs), the spectrum curves chart (only for absorbance
spectrum measurements), the standard fit curves chart (available after a performed standard calculation)
and the enzyme kinetic fit curves chart (available after a performed enzyme kinetic calculation).

All these charts contain the following elements and functions:

A chart with at least one X-axis and one Y-axis and selected curves in it
A legend explaining the displayed curves

Two control boxes to customize the legend

Crosshair functionality

Zooming possibilities

Two windows to change the settings of axes and curves.

*Dpen windows for axes and curves settings

Axiz Settings... Curves Settings... Show Legend Custom Legend Positioning <= Customize the chart legend
g

Signal Curve(s)

3200

3000 |
2800 k‘w
2600 |

2400
2200
2000 —&—— Sample of Group A (X14) & AD2 Blank corrected (545-10, 590}
1800 =@ <Sample of Group A (X15) & AD3 Blank corrected (545-10, 590) =
=
& 1600 [
1400
12009 Cross hair =»
1000
goo 4= Y axis
600
400
200 Chart_zooming: contyols

" |
-200
-400

-600
-800

TIZ:hart legend

Fluorescence in

¥ axis *

T T T T T
25 min 30 min 35 min 40 min 45 min
Time in minutes

Show crosshair for active curve

T T
0 min 5 min 10 min 15 min 20 min

Cross hair controls » @ lock todata ) lock tocurve Time:| 40 min 29 5 Fluareszence in RFL: 2914

3.6.1 Chart Axes and Curves

A chart consists of one X axis and one or more Y axis (e.g. the signal curves chart has Y axes for each
signal curve with a different unit value). If the chart has more than one Y axis, they are shown as different
charts one on top of the other. Each axis can be individually customized:

Each curve in the chart has its own color and the data points of the curve (if it is a data curve and not a
calculated fit curve) have an initial shape. The shapes of the data points belonging to the same Y axis are
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equal but the shapes of the data points of different Y axes are different (like the shapes of the two curves in
the screen shot above).

Signal Curve(s)
300
295
29.0 4
14}
5 285
=
o 2504
275
iy
2704
—&— <Temperature =
265 ——&—— Sample of Group A (X14) A4 ADZ Raw Daka (545-10, 590)
260
1950 4
1900 4
> 1850 4
L 1800 4
= 1750 4
8 1700
[
& 1650 4
B 1600
5 15301
- 1500 4
1450 4
1400 4
0 min 5 min 1|:| min 15 min 2|:| min 25 min SD min 35 min 4D min 45 min
Time in minutes

Click on the curve or click on the associated legend entry to select a curve in the chart. The selected curve
has a bold line and two enclosing brackets (<...>) in the legend. The corresponding node in the navigation
tree and - if visible - the corresponding well node in the content filter tree will also be selected.

You can change the color and the style of the curve with the curve settings dialog box (pressing the Curves
Settings... button, see chapter 3.8: Change Chart Curve Settings).

You can define each axis according to the start and stop value, the increment value, the name, the scaling
(logarithmic or linear) and the number format settings for the displayed axis labels, by opening the axis
settings dialog box to change these attributes (see chapter 3.7: Change Settings of a Chart Axis).

The title of the chart can also be changed in the axis settings dialog box.

3.6.2 Chart Legend

The chart legend contains an entry
for each displayed curve or data
point series in the chart describing Signal Curve(s)

the curve.

To hide the legend, uncheck the = G e
Show Legend check box.

If the Custom Legend Positioning is

checked, the legend is drawn upon

the chart and can be moved to any

position over the chart using the

mouse (move the mouse cursor

over the chart to drag it and release

the mouse button to drop it at the

desired position).

| Showe Legend [ iCustom Legend Positioning

If the check box is unchecked, the legend will be displayed beside the chart (defaulting to the right side of the
chart). The chart size will be reduced so that the legend and the chart will both fit on the screen. You can
change the position of the legend to the four places:

on top of the chart left side of the chart right side of the chart  under the chart

Change the position using the mouse by dragging it to the new position and then drop it.
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Changing chart legend entries

You can change the text of legend entries manually. Click
on the Edit Legend item in the chart popup menu or open Change the legend entries for the displayed curves:
the curve settings dialog box and click the Edit legend
contents button to open the Edit Legend Entries dialog box: 6 D12 Raw Data| T |

Click in one of the entry fields and enter the desired legend |5? E0& Raw Data |
entry. The legend entry is part of the test run setting. Save
the test run settings, to make your changes persistent.

Edit Legend Entries [E3m]

58 E09 Raw Data

Note: There is a maximum of 80 signs you can enter for | |52 E10RawData

each legend entry.

K | | Cancel

3.6.3 Crosshair

The crosshair consists of a horizontal and a vertical line on the chart. The intersection of the two lines is
always a point on the selected curve. Check the Show crosshair for active curve to display the crosshair. The
x and y values of the intersection point are displayed in the two fields of the crosshair control group. To set a
position for the crosshair to a given x value, enter that value into the entry field for the x intersection point.

You can move the crosshair along the curve in x direction by dragging its vertical line with the mouse and
dropping it at the desired position. There are two modes moving the crosshair along the curve:

Lock to data The crosshair jumps from one measured data point to the next data point when you move it.

Lock to curve The crosshair moves also between data points along the curve (linear connection between
adjacent data points).

Change the mode by clicking on the corresponding radio button.

3.6.4 Chart Popup Menu
Each chart comes with a popup menu you can open by clicking the right mouse button.

Insert Comment on Mouse Position... | YOU can insert up to five comments at the current mouse position (see
chapter 3.6.6: Chart Comments)

The menu items for zooming apply to the zoom functionality of the chart

Zoom to Mormal Size

ZoomIn (+) (see chapter 3.6.5)

Zoom Cut (-)

Edit Legend Click Edit Legend, to change the text of the chart legend entries.

Create Mormal Bitmap... You can create a bitmap out of the chart and save it into a *.bmp file on

your file system. Depending on the usage of the created bitmap you

Create High Resolution Bitmap... . . -
reate Migh Resofltion Brimap can create a normal or a high resolution bitmap.

3.6.5 Zooming

It is easy to zoom in on a chart using the mouse: using the left mouse key drag the cursor from the top left of
the chosen area out to the bottom right corner of the zoom area. When the mouse button is released the
chart will then zoom into the highlighted area.

Note: Zooming using the mouse in the signal curve window is not possible if ranges are displayed (see
chapter 3.9: Signal Curve).

There are zooming buttons on the right side of the chart that can also be used. Clicking on these buttons will
zoom into the center of the chart in predefined steps. If you use the Zoom In (+) item on the popup menu, the
position of the mouse is used as new center of the chart before zooming.

To move the zoomed area, press and hold the shift key on the keyboard and hold the left mouse button over
the chart. To change the positioning of the zoomed area, press the left mouse button whilst holding down the
shift key and move the mouse.

To reset the chart to its normal size, double click on the chart or press the  button.

Note: Resetting the zoom re-establishes the state before zooming, but will not change start and end values
of the axis to the initial values if you've changed them with the axis settings window!
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3.6.6 Chart Comments

A chart can have up to five individual comments. To add a new
comment, move the mouse to the position on the chart where the
upper left corner of the comment should be placed and press the right
mouse button. Use the Insert Comment on Mouse Position item on the
appearing popup menu to add the comment. Enter the text and click
outside the comment window after entering the desired comment.

Fiaw data of wel a1z %
[Sample 3]

Chart comments can be removed by moving the mouse over the comment and press the appearing *
button.

3.7 Change Settings of a Chart Axis

To change the axis

scaling of an axis of Astar - MARS BMG LABTECH . m x
any displayed chart
(signal curve chart, ut Formats and Settings i)
spectrum chart, ] Y-Axis: Fluorescence in RFU > X Axis (Tirme in s)

standard curve | File Export

chart or enzyme [Lin|Log| |AutoScale| Startwith0|||Lin|Log| |Auto Scale| Startwith0|
equation chart), o E45pectrum Display : :

select the Formats
and Settings tab on
the Ribbon. On the Axis Settings group, you find two sub groups for the Y axes and the X axis. If the chart
has more than one Y axis, use the drop down list Y Axis, to select the according axis. Click the Lin or Log
button, to change between linear and logarithmic axis scaling. Use the Auto Scale button to change between
automatic axis scaling and user defined minimum and maximum axis scaling. The minimum and maximum
values of the axis can then be entered in the Min and Max entry fields.

Settings Auxis Settings "

Note: You have to press the Enter key (41) on the keyboard to apply the entered minimum or maximum
value!

Axis settings @
If the Auto Scale button is pressed (highlighted), you can | _ . rie.
click the Start with 0 button, to force the axis to start with
. . Standard Curve(s)

zero, but to calculate the maximum value automatically.
For a detailed description of all available settings, see the Vertical Avds (1) _ —
table at the end of this chapter. hiogizoplal Aude {X)
If you want to change further settings of any chart just Select vertical axis:||_eﬂ Bads (1) =
click on the appropriate axis in the chart. Alternatively you _
can click the Axis Settings button above the chart or the | Description: |Fluorescence in RFU
dialog launcher button in the Axis Settings group on the 7| Axis visible
Formats and Settings tabs. )

Scale Settings
The axis settings dialog box opens and lets you ] ] .
customize all settings of the axis: j ::abisc_ieu Maximum &xis value:

rt wi - . )
Note: Changes will be overtaken only, if you press the o Minimm @i value:
Apply button or if you change the axis group Desired increment (0 = auto): 0
page.
@) linear logarithimic

Axis Label Format Settings

Floating-Point Representation Change Settings

Digits: 0

Apply | Close | | Help |

You can change the following attributes:

Chart Title

Vertical Axis(Y) /
Horizontal Axis(X)/ e
[Depth Axis(Z)] .

Enter the title of the whole chart here

Select the group of axes you want to customize:
Vertical Axis(Y): all Y axes (one or more)
Horizontal Axis(X): the X axis (only one)

e Depth Axis (Z): the Z axis (only available in spectrum 3D charts with kinetics)
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Select vertical axis

Description
Axis visible
Scale Settings
Auto scale

Start with 0

This entry field is only shown if the Vertical Axis(Y) group was selected. Select the Y-
Axis you want to customize.

Displays the title of the axis. To change the title, enter the new title in this field.
Uncheck this control if you want to hide the axis.

Controls in this group box define the scaling settings of the axis.

If this control is checked, the axis calculates the minimum and maximum value
automatically. The calculation is based on all visible curves in the chart. The entry
fields for the maximum and minimum values are then disabled.

Is only enabled when Auto scale is checked. If it is checked, the axis scaling starts
always with 0. Only the maximum value is calculated automatically.

Note: If the values of all visible curves are less than zero, the maximum value is
zero and the minimum value is calculated automatically.
Note: If the scaling of the axis is logarithmic, Start with 0 is disabled (because

log10(x) is only valid for x>0).

Maximum axis value If Auto scale is not checked, you can enter the desired maximum and minimum value
Minimum axis value of the axis here.

Desired increment

linear / logarithmic

Axis Label Format
Settings

3.8

Enter the increment value for the axis scaling here. The chart uses that increment

value as minimum step between axis labels. The chart will use this value as the

starting axis labels step. If there is not enough space for all labels, a bigger one will be

calculated.

The value must be a positive number. If you enter 0, the chart tries to find the best

increment step.

Note: If the axis scaling is logarithmic, the increment value will be calculated
automatically and cannot be entered.

Change between linear or logarithmic axis scaling. The logarithmic axis scaling is

based on 10. If the axis scaling has values less than 0, a logarithmic scaling is not

possible.

Displays the current number format settings for the axis labels. To change the

settings, press the Change Settings button. How to change the number settings is

described in Chapter 3.20.6: Number Format Settings for Data Nodes and Chart

Axes.

Change Chart Curve Settings

The curve settings window lets you
customize the settings of any curve
in the chart. Click on the Curve
Settings button above the chart.
The curve settings window opens:

For three dimension charts (3D
charts) the settings part of the
window looks different:

Select the curve or the group of
curve you want to change:

If you want to make changes for all
curves, select the All curves radio
button. If All curves is selected, the
color of the curves cannot be
changed.

If you want to change the settings of
a single curve, click the Single

curve radio button and select the curve you
want to change using the drop down list

control beside the radio button.

Click the Edit legend contents button to open
the Edit Legend Entries dialog box. See

Curves settings
Concerned curves

Al curves

@) Single curve £51002 Raw Data=

Settings
Lines Points
| visible | visible

Line style: E |E|

| Calar | . | Default

Paint shape: | |E|

| Edit legend contents | [ Apply

||

Close | | Help

Settings
Lines
| Visible

Line style:

=

chapter 3.6.2: Chart Legend, how to change

the entries of a chart legend.

Start Color | |:|

The changes will be overtaken only if you

press the Apply button.

End Color | |:|
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Changeable settings:
Lines
Visible

Line style

Points

Visible

Point shape

Color

Start Color

End Color

Defines the look of the line between data points.

Lines between data points are drawn as linear connection between two
adjacent data points if this check box is checked.

Select the style of the line between the data

A Line skyle:
points:

Defines the look of the data points of the curve/data series (not enabled for
calculated curves like the standard curve and not available for 3D charts).

Data points are visible if this check box is checked.

Select the shape of the data points of the [ .. shape: n |Z|
curve/data series: D tanal
rectangle

& circle

A triangle

W triangle down
=+ cross

X diagonal cross
¥ star

& diamond

+ small dot

Define the color of the line and data points. If Default is checked, the color is
selected automatically (only available for 2D charts and if Single curve is
selected).

Define the start color of the three dimension shape color range. The color of
the shape fades from the start color for the highest values to the end color
for the lowest value (only available for 3D charts).

Define the end color of the three dimension shape color range. The color of
the shape fades from the start color for the highest values to the end color
for the lowest value (only available for 3D charts).
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3.9 Signal Curve

In case your test run contains kinetic data it can be viewed by clicking on the Signal Curve tab in the working
area. This view can also be obtained by double clicking on a well in the Microplate View, when the curve
view mode is active.

The signal curve chart will plot the kinetic data for all data nodes selected in the navigation tree against time.
Only the data of wells either selected in the Microplate View or in the content filter tree, will be displayed. The
data points of one well in the chart are connected by a thin linear line. The line can be removed in the curve
settings window.

Note: If there is no node or well selected the working area will appear empty!

Signal Curve(s)

‘Range 11 (0 min )- 53 m.l'r|- s )

9000
300
3000
7300
7000
6500

G000

000 4
Range 26{51ms'n‘;45s}— FiSminits )

4300

Fluorescence in RFLU

4000
3500
3000
2300

2000

|
|
|
|
|
|
|
|
5300 |
|
|
|
|
|
|
|
|

1300

1000

|
B
B

500 | |

nl... ...—'.L...—!

: . - —— -
0 min 2 min 4 min B min G min 10 min 12 min 14 min
Time in minutes

| Ranpe 386 min22s)-20 (15 mn3is )
Ca L Cant L o L

4 2] [=)

@ Show Ranges Show crozzhair for active curve

touze Zooming lock to data lock bo curve  Times minutes Fluorescence in RFL:
Lhange Range Artive

In addition to the common chart functions (zooming, crosshair function, axis scaling...), the chart for the
signal curves will also display user defined ranges. Each range is shown as a dashed blue rectangle with the
name and the start and stop cycle/interval as a caption. If the range represents a baseline section of the
kinetic (see chapter 4.3.4: Baseline Corrections), the border of the range will be red. To select a range, click
onto the range using the mouse, the selected range will then change to a non dashed bold rectangle. It is
only possible to select one range at a time.

Add R
If performing the kinetic calculation Time to threshold, a red horizontal el

line will appear in the chart to mark where the threshold position is on the [ Delete Active Range
Y axis. If performing the kinetic calculation Maximum of slope, a line with  Insert Comment on Mouse Position...
that slope in the same color as the series will appear. The line intersects  750m to Normal Size

the series at the time position of the maximum slope.

FoomIn (+)
The popup menu for the signal curve chart is expanded to include special  7,4m Out ()

range functions (see also the section 3.9.1: Range Functions in the _ _
Chart): |Zoor‘r1 in Active Range |

Edit Legend

To zoom in the chart using the mouse as described in the chapter 3.6.5: _
Create Mormal Bitmap...

Zooming, the Mouse Zooming Active mode must be activated using the
respective buttons available under the chart. Create High Resolution Bitmap...
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Whilst using the zooming feature the ranges selected will be hidden, to see the ranges again, they can be
activated by clicking on the Show Ranges button.

Note: The 'Mouse Zooming Active mode' can also be used to temporarily hide the ranges, if a better look
of the data needed.

3.9.1 Range Functions in the Chart

The chart can be zoomed to the size of the active range using the Zoom in Active Range function found in
the charts popup menu. This will show only the data lying within the defined range (including the range
borders).

To change a range in the chart, you first have to select it. In the next three sections it is explained how to
change the ranges in the chart directly. In addition you can view, add and change ranges with the range
window.

The M button under the chart opens the range window as well as the Ranges button d==p
in the Data Reduction group on the Home tab of the Ribbon. (See chapter 4.1: Ranges).

Fanges

Changing Range Position
Move the mouse cursor into the active range (the mouse cursor will then change to a small hand point). Click

into the range using the right mouse button and hold the button. Move the mouse and the range will follow
the mouse. Leave the mouse button when the range has reached the desired position.

Changing Range Size

To change the size of the active range (changing the first or final cycle/intervals used in the range) you must
first move to the border line that you would like to change. When the mouse is over the border, the mouse
cursor will change to an icon with two arrows (<->). Click the left mouse button and hold it, moving the
mouse to the position of the range start / stop cycle/interval and release the mouse button.

Note: If a range is changed that has already been used to perform any calculations (like a kinetic
calculation), the calculations will be updated in line with the new range details. This will in turn also
influence any calculation based on the updated calculations. Recalculation may mean that there is a
small delay after adjusting the range borders (this will be indicated with a message box).

Adding and Deleting Ranges

When opening a kinetic test run for the first time, at least one range will be created by default (read more
about predefined ranges in the chapter 4.1.1: Predefined Ranges). If you want to add a further range press

the ‘w button or select the Add Range item from the popup menu by pressing the right mouse key
in the active chart.

The default range shown in the chart will be already selected. Its borders are set from the first cycle/interval
to the last cycle/interval, the borders and their position can then be changed as described in the Changing
Range Size and Changing Range Position sections.

To delete a range, select the Delete Active Range item from the popup menu. A range that has been used to
perform a calculation will not be deleted unless the calculation is deleted first.

3.9.2 Show Injection Markers

If the test run has injections, you can show small markers for each injection on the time axis of the signal
curve.
ol

0 #1
The position of the marker on the axis is equivalent to the start time value of the according injection cycle.

To show the markers, check the control Show Injection Markers above the chart.

| Axiz Settlings... | |Euwes Settings. .. Show Legend | Show Injection Markers

| Signal Curve(s)
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3.10 Spectrum Curve

The spectrum curve chart will be available if your test run is an absorbance measurement. The chart can be
accessed by clicking on the Spectrum tab on the working area or by double clicking on a well in the
Microplate View, if the spectrum view mode is active.

The spectrum curve chart plots the spectrum data of all selected spectrum nodes in the navigation tree
against lambda (wavelength). Data will be shown for all wells which have been selected in the Microplate
View or in the content filter tree. The data points of one well are connected by a thin line. It is possible to
remove the line using the Curve Settings window.

For each added discrete wavelength a dashed vertical line at the position of the lambda value on the X axis
will be displayed. The color of the dashed line relates to the natural color of the lambda value. If you don't
want to see the lines shown in the lambda-color you can display them in gray by changing the corresponding
setting in the Spectrum Display Settings window.

Note: If there is no well or node selected, the working area will appear empty!

Spectrum
2.000

31 A C04 Spectrum blank corrected
52 A 05 Spectrum blank corrected
<53 A C06 Spectrum blank corrected =
54 A 07 Spectrum blank corrected

1.900 4

1.800

1.700
1.600 4
1.500 4
1.400
1.300
1.200
1100
1.000 4

oD

0,900
0,800
0700
0600
0,500 4
0,400 4
0,300
0,200
0100 4

0,000 4 |£|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

T —
350360 370350390 400410 420 430 440 450 460 470 430 490500 510520 530 540 550 560 570 580 590 600 610620 630 640 65 |5§| |
Wiavelength innm p—

| e ____HE

|Add Wavelength | Show Ranges Show crosshair for active curve

—————— | @ Maouse Zooming ock to data ock to curve % nm Transmission in Yo
MNew Range Active

The background of the chart is lightly colored according to the lambda values of the X axis. To change the
intensity of the background or to select a white background, use the Spectrum Display Settings window.

In addition to the common chart functions (zooming, crosshair function, axis scaling...) it is also possible
within this chart to add discrete wavelength data to the test run (see next section: Adding a Discrete
Wavelength) and the chart will also display user defined ranges.

Each range is shown as a dashed blue rectangle with the name and the start and stop wavelength as a
caption. To select a range, click onto the range using the mouse, the selected range will then change to a
non dashed bold rectangle. It is only possible to select one range at a time.

If performing the spectrum calculations Local minima, Local maxima or Inflection points, a black vertical line
for each calculated minima, maxima of inflection point at its wavelength position will be displayed in the
chart.
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The popup menu for the spectrum curve chart is expanded to include
special range functions (see also the section 3.9.1: Range Functions
in the Chart):

To zoom in the chart using the mouse as described in the chapter
3.6.5: Zooming, the Mouse Zooming Active mode must be activated
using the respective buttons available under the chart. Whilst using the
zooming feature the ranges selected will be hidden, to see the ranges
again, they can be activated by clicking on the Show Ranges button.

Note: The Mouse Zooming Active mode can also be used to
temporarily hide the ranges, if a better look of the data
needed.

Read more about range functions in the chart in the appropriate
section in the signal curve chapter as the described function is also
valid for the spectrum curve (section 3.9.1: Range Functions in the
Chart).

3.10.1 Adding a Discrete Wavelength

Add Range ...
Delete Active Range

Insert Cornrment on Mouse Position...
Zoom to Normal Size
ZoomIn {+)
Zoom Out {-)
|E<:u-::ur‘r1 in Active Range |
Edit Legend

Create Mormal Bitmap...

Create High Resolution Bitmap...

Note: At least one discrete wavelength from an absorbance spectrum will be needed to perform
calculations other than spectrum calculations or spectrum kinetic calculations, as these calculations

are not possible using the full spectrum data.

To add a new discrete wavelength to the test run, press the |Add Wavelength =]

Add Wavelength button shown under the chart or open the
popup menu and select one of the offered items Add
Wavelength, Add Wavelength at Mouse Position or Add ®
Wavelength at Crosshair Position. You can add as many
wavelengths as needed (The maximum number allowed = the
total of all measured data points).

If Add Wavelength at Mouse Position or Add Wavelength at
Crosshair Position was selected, a wavelength will be added at
the current x-axis position of either the mouse or the vertical
crosshair line.

Q

Enter Wavelength:

at next local minirmurm

at next local maximum

at Wavelength:

add Wavelengths for all local minima

add Wavelengths for all local maxima

The following window will be shown if the Add Wavelength |

oK | | Cancel | | Help

button or item was pressed:

at next local minimum:

at next local maximum:
(default if the crosshair is
hidden)

at Wavelength:

(default if the crosshair is
visible)

add Wavelengths for all
local minima

add Wavelengths for all
local maxima

Searches for the minimum value of the active spectrum curve in the visible
chart area (if the chart is zoomed, the minimum is taken within the zoomed
area). If there is a discrete wavelength selected already at that point, the next
higher minimum will be found and selected.

Searches for the maximum value of the active spectrum curve in the visible
chart area (if the chart is zoomed, the maximum is taken within the zoomed
area). If there is a discrete wavelength selected already at that point, the next
lower maximum will be found and selected.

Enter the lambda value of the wavelength needed. If the crosshair is visible, the
X value of the crosshair can be used as default value.

Tries to find out all minima of the active spectrum curve. Adds a wavelength for
each found local minima. A local minimum is defined as a significant lower
value between higher values.

Tries to find out all maxima of the active spectrum curve. Adds a wavelength for
each found local maxima. A local maximum is defined as a significant lower
value between higher values.

l TR

‘_-‘-""“———_

local minimum

local mf’xima
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3.10.2 Change the Lambda Value of a Discrete Wavelength
It is possible to change the lambda value of an added wavelength:

e Move the mouse over the wavelength line in the chart, the mouse cursor will then change to two
arrows (<->).

e Click and hold the left mouse button.

e Move the line to the new position and release the mouse button.

Note: If a wavelength is changed that has already been used to perform any calculations, the calculations
will be updated in line with the new wavelength details. This will in turn also influence any calculation
based on the updated calculations. Recalculation may mean that there is a small delay after
adjusting the wavelength (this will be indicated with a message box).

3.10.3 Deleting a Discrete Wavelength

To delete a discrete wavelength, even after performing calculations, open the popup menu of the spectrum
chart and select the menu item Remove Wavelength, or select the raw data node for that wavelength in the
navigation tree and press the Del key on your keyboard (this is the same as selecting the Delefe menu item
in the navigation tree popup or the Delete Node button in the Navigation group on the View tab of the
Ribbon.

3.10.4 Spectra and Kinetics

If the measurement of spectra comes with a kinetic, additional controls appear above the chart:
30 Chart Cycle: |1 |E|

Select the displayed spectra for certain cycles with the drop down menu on the top right side. You can select
one cycle, all cycles or only certain cycles to compare them in one chart.

V| Show Legend [ Custorn Legend Positioning 30 Chart Cycle:  |1;23:27; 32 |E|
21 min2ds] -
Spectrum 22011 min 44 5]
S 232 min 3]

24 (2 min 23 5 )
25 (2 i 44 5 ]

<¥1 AD1 Spectrum (Cyde 1)=
— X1 A01 Spectrum (Cyde 23)
— X1 A01 Spectrum (Cyde 27)
— X1 A01 Spectrum (Cyde 32)

W 263 minds)
ST [3min23g)
28[3min 44 2) -

2010-03-16 0470F0027A 45/121



PHERAstar Software Manual - Part III: MARS Data Analysis BMG LABTECH

To see a three dimension presentation of the measured spectra over time, check the 3D Chart control.
|

Spectrum

[ <53 Fo2 Spectrum> |

ToO
00
500
400
300

Zoom
4 T

Abzorbance inmoOD

200
100

Wa
Veiangth in . g 5‘3@

édd W avelength Rotatiorn: 1 EI 335 Elevation: | U 33

Use the controls Zoom, Rotation and Elevation to adjust the chart to the desired position.

Note: In the three dimension mode, the add wavelength function is disabled and the lines for already
added wavelength are hidden.

Calculated Spectra

For each performed spectrum calculation type (difference or ratio) between two cycles, an additional chart
with its own Y axis is drawn:

Spectrum
1_
0.8 4
8 0.6
480 nm
0.4] i 596 nm
i
0.2 <X1 A0S Spectrum (Cyde 1)
ol %1 405 Difference Spectrum (Cyde 1- Cyde 8)
0.4 1 i
0.3 i
i
o 024 |
2 i
£ 04
z i
0 |
i
=01 i
|
T T T T T T T T T T T T T T T T T T T T T T
380 400 420 440 460 480 500 520 540 560 580 600 620 640 o660 680 700 Y20 740 TeO TBO 800
Wavelength in nm

Read more about spectrum calculation in chapter 4.17: Kinetic Spectrum Calculations.
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3.11 Standard Curve

The standard curve chart option will be available if you have performed a standard calculation. To view the
chart, click on the Standard Curve tab in the working area. The standard curve chart will plot the fit result
curves and the standards for all selected standard fit nodes in the navigation tree against concentration. The
color and style of the curves and standards can be changed using the Curve Settings window.

Note: If nothing is selected, the working area will appear empty!

v =0 Data Select displaved Gioups : | Select all Groups || Deselect &l Groups |
+ O Stafistics
¥

oA v B JC

IQ Kinetic caloulations

7 2 Standards caleulalions || (a5, setings. | [Cusves Settings.. | (7] Show Legend (7] Custom Legend Postioring [1] Showw Entor Bars [Show it Besuts...
=7 Linear regression it s £ ’ /
=2 lﬁavelength: Standard Curve(s)
W avelenoth
r d ngt 15000
e =Linear regression fit (485-P, S20-F) for group: A=
Standards calculations: 14000 * Standards (455-P, 520-F) for groupc A
_wawlemth! 4_35'P' 520-F (No. 14) 13000 Linear régréssion fit (485.P, 520-P) for group: B
Linear regression fit - Stancards (485-P, 520-F) for groupc B /
Based on: 12000 Linear regression fit (485-P, 520-P) for growp: C
- Aversge of Range 1 * Standards (485-P, 520-F) for groupe ©
- dverage 11000
Elank corrected = 10000
L Raw Data &
T 9000
Fit. Formida: § E000
Y=mx+b ]
i"; 7000
Parameter; 5 &000
[
Group A
m: Te.T1114 5000
b: -711.0136 4000
rz 0.99862618 3000
Group B
e 58.06296 2000
b: 1991.579 1000
r2: 0.9907159 o \E\
Group C 0 20 40 60 80 100 120 140 160 180 200 220 [
me 64.42785 Concantrations
b ~45,00679 | Show crosshar for sctive curve
re: 0.9998479 . s
lock to standard @) lack to curve  Concentration: 82792 gl Flustescence in RFL: 123849 ECAIC: 43
“ L3

When the standard curve chart is visible, the detailed window under the navigation tree will be visible instead
of the content filter tree. The detailed window shows the fit parameters and fit results of the selected data
node in the navigation tree.

To see the fit results of all displayed standard curves, open the fit result window with the T

Show fit Results button on the top right corner of the chart.
In addition to the common chart functions (zooming, crosshair function, axis scaling...), the standard curve
chart has a check box bar to select or deselect the fit results for single groups. This bar will appear only if

groups were defined in the layout. To select all groups or to deselect all groups with one click, use the two
buttons Select All Groups and Deselect All Groups above the chart.

Check or uncheck the box of the | Don' t Use this Standard for Calculation | Linear regression fit
group you want to see or hide. If “jhcert Comment on Mouse Position... ® 1-Parameter fit
more than six groups are defined, the . : N

Zoom to Mormal Size Cubic spline fit
check boxes are replaced by a drop _ o
down menu to select the desired  ZeemlIn(+] Point to point fit
groups. Loom Out (-] Segmental regression fit
The popup window of the standards  Edit Legend 2nd Polynomial fit
curve comes with additional entries to Create Bitmap... 3rd Polynornial fit
modify the fit: Create High Resolution Bitmap...

Don't Use this Standard If the mouse position is over a data point of a standard, this item is active and
for Calculation can be used to remove this standard from the fit calculation. All replicates of this
standard will be toggled out (this can be seen on the Microplate View).

Select a different fit You can change the used fit method directly, if the right mouse button is pressed
method when the mouse pointer is over a standard curve. The actual fit has a leading
dot. Select a different fit entry to change the standard calculation.

If the chart contains a 4-Parameter standard fit and the crosshair is shown, you can see the EC or IC value
of the crosshair position beside the Y value of the crosshair below the chart. Enter the EC or IC value you
want to see and the crosshair will move to that position (if it is in the charts range).

Note: Use the 'lock to curve' setting to get the exact position.
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3.11.1 Error Bars

Above the chart there is a further check box available: Show Error Bars.

If the box is checked the error bars will be displayed for the standards:

[ Aig Settings... ] lguwes Settings... l Show Legend Cuztom Legend Pozitioning Show Error Bars

Show fit Besults. ..

Standard Curve(s)

E300

E000

* Standards for group: B

=Linear regre=ssion fit for group: B=

5500

=000 -

4300

Flucrezcence in RFU
[} [}
o o
= =
[} [}
. .

2300

2000

1500
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500 4
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140 160
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180
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To view the error bars the following conditions must be fulfilled:

¢ You must have defined replicates for your standards in the layout of the test run.
e The standard deviation of the replicates may not be zero.
e The standard fit may not have a user generated replicate statistic in its base processes (see

chapter 4: Perform Calculations).

3.11.2 Fit Result Window

To view the fit result parameters of all displayed standard curves, press the Show fit Results button and a

window  showing
the results  will
open:

The window
contains a page for
each performed
standard fit. To

open a page of a
standard fit, click
on the appropriate
tab on the top of
the window.

The first line of the
window displays
the  applied fit
formula.

The fit results are
organized in a kind
of table, where the
columns represent
the groups from the

4-Parameter fit

+ Standards Curve Fit Results

l=ll= =

Formula: Y = Bottom + (Top-Bottom) / (1 + 10~ ((log(EC50)-log(x))*Slope))
EC/IC%: Value
Group: A B C 0
Wavelength:
Top 199,694E6 Top 1.402E6 Top 3.931E6
Slope 1.194942 Slope 0.9393 Slope 1.123164
485-P, 520-P ECS0 33812847849 | |ECS0 545.192739 ECS0 1463.533876
log(EC50) 4,529082 log(EC50) 2.73655 log{EC50) 3.165403
Eottom 9549.,93935 Bottom 34140 892873 Bottom ?45? 546503
0.999954
_ _
Curve Color: _ Curve Color: Curve Color:
Top 391103.434352 | |Tep 30.965E6 Top 152.93E6
Slope -1,606521 Slope -0.306278 Slope -0.963367
545-10, 590 EC50 27.702554 EC50 0.000001 EC50 0.031516
log{EC50) 1.44252 log(EC50) -5.8973 log{EC50) -1.501467
Bottom -19545 851981 Bottom -101571.263507 | | Bottom -34309,387913
0.998362 r 0.999543
_ r2 0.996726 rz 0.999287
Curve Colar: Curve Color: Curve Color:
| Close | l Help ]

layout and the rows represent the different wavelength data.
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Each result on its own has a small table whose rows represent the parameters of the fit. The parameters
shown are dependent upon the fit performed. The parameter qualifying the fit result is r2. Its associated row
is highlighted with a blue background.

K]

To export all results to Excel, press the Excel Button.

Formula: Y < Bott If the fit method is a 4-Parameter fit, you can EC/IC%: Value
rmala: ¥ = Bottom * N \ add additional EC/IC values to the fit result 20| [apply

((Top/Bottom)~(1/(1+(1C50/x)"Slope))) parameters. Enter the desired value in the

control on the right top of the window and press the apply button.

Top 56.735544 ECEs To remove an added EC/IC value from the result parameter list,
Slope 0.598726 click the cross button beside the parameter:

1C20 1. 770683

log{IC20) %3.243141

1C50 4-Parameter fit

|BW—-----1._199?95

3

3.12 Enzyme Kinetic Fit Curves

The enzyme kinetic curve chart option will be available if you have performed an enzyme kinetic calculation.
To view the chart, click on the Enzyme Kinetic Fit(s) tab in the working area.

Read more about how to use the MARS Data Analysis software for the determination of Km and Vmax in
chapter 4.15.3: Enzyme Kinetic.

The enzyme kinetic fit chart will plot the result curves of enzyme kinetic calculations such as Michaelis-
Menten Plot, Lineweaver-Burk Plot etc. for all selected enzyme kinetic fit nodes in the navigation tree. The
color and style of the curves and standards can be changed using the curve settings dialog box.

Note: If nothing is selected, the working area will appear empty!

=W Enzyme kinetic Select displaved Groups : Select all Groups || Deselect all Groups |
W A JB
[ Ll |
|2 Eadie-Hofstee i Auis Settings... | | Curves Settings... Show Legend Shaw Erar Bars Show Besults...
I~ Scatchard —
I Hanes-Woolf i Michaelis-Menten Fit rs
2 3200 4 =
Enzyme kinetic: - v
410-10 30004
Michaelis-Menten fit 2300
Based on: 2600
[
Blank corrected - 24001
“Raw Data E
= 2200 4
Fit formula: & 20001
¥ = Vmaxx/ :;1300_
(Km-+) S 1600 1
o
Result: E 1400 4
Group A § 1200
Enzyme Dilution Factor: 100 2 1000
Extinction Coeffident: 0.024351 800
Vmax in pmol/min:  4980.648225 500
Km in pmok 0.100847 |
vz 0.970623 400 P
200 =
Group B 0 \£|
. . T T T T T T T T T T T T T T T T T T T T —
Enzyme Dilution Factor: 100 0 0.004 0.01 0.016 0.02 0.024 0.03 0.036 0.04 0.044 0.05 0.056 0.06 0.064 0.07 0.076 0.08 0.08¢ 0.09 0096 0.1 | [y
Extinction Coeffident: 0.024351 S
- ) Concentration in pmol
Vmax in pmol/min: 6993.495359
Km in pmok 0.123406 Show crozshair for active curve
rZ 0.950865 i 3 lock to standard lock to curve 3 Walue: prnal Y W alue: prnal/min
4 2

When the enzyme kinetic fit chart is visible, the detailed window under the navigation tree will be visible
instead of the content filter tree. The detailed window shows the fit parameters and fit results such as Vmax
and Km of the selected data node in the navigation tree.

There can be different types of enzyme kinetic fits. Each type is displayed in its own chart. To @E
change between the chart views, use the arrow buttons up and down on the right side of the chart

to select the previous/next chart. You also can click directly on the data node of an enzyme kinetic equation
in the navigation tree to open the according chart.

To see the fit results of all calculated enzyme kinetic fits, open the fit result window with | Shaw fit Besults. .
the button on the top right corner of the chart.

In addition to the common chart functions (zooming, crosshair function, axis scaling...), the enzyme kinetic fit
chart has a check box bar to select or deselect the fit results for single groups. This bar will appear only if
groups were defined in the layout.
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Check or uncheck the box of the group you want to see or hide.

If more than six groups are defined, the check boxes are replaced by a drop down menu to select the
desired groups.

If a Michaelis-Menten chart is displayed, a line for the calculated Vmax and Km value can be displayed in the
chart. Select the View tab in the ribbon and activate the Show Km and Vmax in plot control on the Chart
group to add the lines to the chart.

3.12.1 Error Bars

Above the chart there is a further check box available: Show Error Bars. If the Show Error Bars is checked

the error bars will be displayed for the standard deviation of the y values:

Auiz Settings. .. ] [Eurves Settings... ] [ Shaw Legend

Michaelis-Menten Fit

B4
&0
75
T2
68 1

641
601
55

52 4
42 4
44 4
40
3,6.
32 9
281
24
201
16 4
12 4
S-
4_
D T T T T T T T T T T T T T T T T T T T T

¢ 001 002 003 004 005 006 007 008 009 01 011 012 0413 014 015 016 047 018 019 0.2

Cancentration in mi

Reaction welocitiy in mhJ/min

#) /(s

To view the error bars the following conditions must be fulfilled:

e You must have defined replicates for your standards in the layout of the test run.

e The standard deviation of the replicates may not be zero.

e The enzyme kinetic fit may not have a user generated replicate statistic in its base processes (see
chapter 4: Perform Calculations).

3.12.2 Fit Result Window -+ Enzyme Kinetic Fit Results =y =
To view the fit result parameters of all Michaelis-Menten fit

calculated enzyme kinetic fits, press

the Show fit Results button and a | Formula:¥ =Vmax*x/(Km-+x)

window showing the results will open: | Fitrestlts are based on OD values

The window contains a page for each | @rour: A B

performed and displayed fit. To open

a page of a fit, click on the Vmax in pmal/min |4980.648225 Vmax in prmal jmin | 6993, 495359
appropriate tab on top of the window. Km in pmol 0.100847 Km in pmol 0.123408

The first line of the window displays ES—YT— C—T—
the applied fit formula. Curve Color: Curve Colar:

The fit results are organized in a kind

of table, where the columns represent
the groups from the layout and the
rows represent the different wavelength data.

| Close | [ Help ]

Each result on its own has a small table whose rows represent the parameters of the fit. The parameters
shown are dependent upon the fit performed. The parameter qualifying the fit result is r2. Its associated row
is highlighted with a blue background.

To export all results to Excel, press the Excel Button.
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3.13 Protocol Information

This page shows all information regarding the measurement protocol used to create the current test run
data. The information is shown in several parts:

i4 Protocol Information |“ﬂ 21 CFR part 11| |E|

| e Microplate Yiew | D T able Yigw | @ Signal Curve

Test Name: FI PLUS RHODAMIN Date; 2007-02-26 Time; 1:06:52 PM
1D71: Fluorezscence Intensity; 102 26.02. 2007 13:06:43; 1D3: 413-0445
Fluorescence [Fl]

Baszic zettings

&y

Meazurement type: Fluorescence [Fl)
Microplate name:  BMG LABTECH 96

Plate rmode settings

Mo, of cycles: 20
Cycle time [z]: 46
Mo, of flashes per well: 10

Optic settings
Excitation: 545-10
Emizgion; 5490
Gain: 2203

Injection settings

Yolume of pump [pl]:  indi.
Usged pump: 2
Pump zpeed [plis]: 260
Injection cycle: g
Injection start time ¢} 0.0

General settings
Pozitioning delay [=]: 0z
Reading direction: —

Target temperature [T} zet off

Cormment

Comment:  |Dasz ist eine Test mit vielen Werten -JF| KINETIC mit Injectionen

Basic settings
This gives some information about the measurement type and the plate used to create the test run

Plate mode / Well mode / Endpoint settings
This gives the kinetic information of your test run, like number of flashes, number of measurement cycles,
measurement interval time etc.

Optic settings
The optical properties like filter names of excitation / emission or the wavelength range of the test run are
shown here.

Injection settings
This part shows the settings of the pump parameters used and is only displayed if you had defined injections
in the test run protocol.

Shaking settings
If there were defined shaking methods in the test run protocol, the information is displayed here.

General settings
These include test run properties like positioning delay, reading direction or temperature control where used.

Comment
Any comment recorded in the test protocol will be displayed here, a comment can also be changed or a
comment can be newly created in this display area.
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3.14 21 CFR part 11
This page displays some information about the history of the test run.

§ Microplate Yiew |:| Table Wiew | [l Signal Curve | &4 Protocol Information 4 21 CFR part 11 |z|

Test Mame: 41502TRF50 signed
ID1: TRF Find Trirn B0us; ID2: QM 723777
Fluorescence [dual emisgion)

General information

Reader type: POLARstar Omega
Serial number. 415-9933
Firmware verzion: 1.00 P1

Caontral version:  OMEGA 1.00 P17
Uszer: USER

Audit trail / Signature

Audit trail. | Dienstag, 8. Mai 2007 - 14:38:00, User "1JSER" Data record created by performing test protocal '41502TRFS0 (started: Dienstag, 8.

b ai 2007 - 14:37.58) uzing reader 415-9939,

Date: 2007-05-08 Time: 2:37:58 PM

Dienstag, 8. Mai 2007 - 14:38:20, User 'USER" Appended test run 19 to this test run [added data as new cuclels]).
Dienstag, 8. Mai 2007 - 14:38:37, Uzer 'USER" Appended test run 19 to this test run [added data as new cyclels]).
Dienztag, 8. Mai 2007 - 14:38:55, Uzer USER": Appended test run 19 to this test run [added data as new coclelz]).
Dienztag, 8. Mai 2007 - 14:39:12, Uzer USER": Appended test run 19 to this test run [added data as new coclelz]).
Tuesday, Febryary 19, 2008 - 12:45:32 PM, Uzer USER': First opening of test un: Azsigned method template.

Tuezday, Febary 19, 2008 - 12:45:46 PM, Uzer 'USER'": Settings have been changed.
Tuezday, Febrary 19, 2008 - 12:46:25 PM, Uzer 'USER": Data record signed by USER.

Signatures:  |Mumber of signaturez=1

[Signature]
Mame=USER

Reason=0ata reviewed
Comment=R esult valid

Signed=Tuesday, February 19, 2008 - 12:46:25 P

General information

This section shows the serial number of the reader used, the version of the control software and the firmware

along with the user name.

Audit trail / Signature

The audit trail information of the test run is displayed here. It displays any modification or manipulation of the
test run. If the test run is signed, the signature details are also displayed here.

Read more about the FDA 21 CFR Part 11 compliance in the software manual part IV: FDA 21 CFR Part 11.

Note: This page requires the FDA 21 CFR part 11 compliance support of the readers control software. The
NOVOstar and the NEPHELOstar Galaxy products do not support the FDA 21 CFR part 11
compliance therefore this page is not available for these readers.

3.15 Color Settings
If the Color View Mode in the Microplate

View is active or if the Well Scanning Color Seftings E
window is open for well scan test runs, the . [Two colors foood. badi +

Color Settings window will then be available. | <% Mod: (gosd, bad) _~

Press the &/ button on the right side of the |  Threshald value: | 2300

Microplate View or the Color Mode Settings

button in the Working Area group on the

View tab to open the Color Settings dialog Color above threshold: |E|

box. On the Well Scanning dialog box, press Color below o equal to threshold: -|Z|

the Colors... button to open the dialog box:

If the Color View Mode is active the settings :

selected will affect the way the data in the | Close | | Help
Microplate View will be shown.

To change the display mode, select one of the three color modes available:
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3.15.1 Two Colors (Good, Bad)

To show a good / bad (pass / fail) decision, you should choose this option to display a color for all values
under a certain threshold and to display a different color for all values above the selected threshold. It is
possible to select the two colors in use and to change the threshold value.

3.15.2 Three Colors (Range)

This uses the same concept as "Two colors', but | glar Settings =]
here you can also define a range 'in-between' to
be displayed in a third color. Color Made: | Three calors (range) v]
Walue range from: 1200 Color above range: |E|
To 24000 cColor in range: |Z|

Color below range: ||| |E|

3.15.3 Color Gradient | dose | b |
The measurement values will be displayed using _

different shades of colors or gray levels. The start |<elor Settings B
and end color of the scale can be defined by the | .. .. [c-:.lar S ,]

user, it is also possible to use colors from the
rainbow spectrum. The range of values displayed [¥] At scale
can be defined allowing the user to select the

R.aink I
start and the end values to enlarge the range of [IRainbow colors
the color gradient used. . |Z| s -E
The auto scaling function when applied will set B

the start and the end values of the range
automatically to the minimum and maximum |
measurement values at the selected wavelength :
for the whole plate.

3.16 Printing Your Data

To create a printed report of the measured and calculated data open the Define Print Pages J
window. Click Print in the Test Run group on the Home tab of the Ribbon or click the MARS ;%é

Maximum of Range 1 (0/1) [E]
based on Blank

corrected (452 nm)

Linear regression it (0/1) E]
based on Maximum of

Range 1in mg) (452

+ # Define
button 7 and then click the === Print menu and then click Define Print to open the window. Print
+ Define Print Pages EI@
Printer Settings PageMo.: 1 of 2
Print orientation: Print destination: [HP Color LaserJet 4600 PCL 5 V] 4
@ Portrait : @
@
Available Print Objects: Selected Print Objects: '
i ew Microplate View E
Mn:ropléte View (1/3) [E] [ = ——"— E] =
Table View (0/3) (®] | std. Fit Result(s) E "
Pratocol Information (o/1) (=] |21CFRpartll : .
Wy : |
Standard Fit Curve(s) (/3 [ "f::‘ E |
Std. Fit Result(s) (13 [* b |
Comment (0/30)(™] E
Detailed Information of: D E ,J

[Z]Print each data row in a separate microplate table

ahrzrdhazaizzaaaiiziziasasiiasassissassassaafiazaaasaThanas

[Header!Eooter ] [ Print Settings. .. ] l Page Setup... Print ” Preview ” Cloze ” Help ]
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The window is separated in four sections described below: Printer Settings, Available Print Object List,
Selected Print Object List and Small Preview.

Press the Print button to generate and print the report. The Preview button opens a separate preview
window.

The Header / Footer button opens a window to define the header and footer to be printed on each page as
described later in this chapter.

Press the Print Settings... button to change common print settings (Chapter 3.16.4: Print Settings).
Click Page Setup to define page margins (see Define Page Margins below).
Note:

Printer Settings

In the Printer Settings section of the window select the printer and the print orientation (landscape or
portrait). To change further settings of the printer press the Printer Setup... button to open the systems Print
Setup window. The print destination can also be a PDF file or an HTML file. The name of the Print button
changes to Saves as PDF and Save as HTML respectively if PDF or HTML is selected as print destination.
In this case you will be asked to enter a file name after pressing the button. If available, MARS opens the
Acrobat Reader application with the generated PDF file if Save as PDF was pressed: If Save as HTML was
pressed, MARS opens the default HTML-Viewer (e.g. Microsoft Internet Explorer) with the generated HTML
pages.

Available Print Objects

The list Available Print Objects holds all present printable objects (such as tables, charts, settings...). Behind
each object two numbers in brackets are displayed. The first number shows, how often the object was added
to the report (Selected Print Objects list). The second number is the maximum this object can be selected for

one report. By double clicking on an object or by pressing the small arrow button (E|), you can add the
object to the Selected Print Object list.

If an object is shown in blue, it is at least added once to the Selected Print Objects. If an object cannot be
added it is shown in gray. This can be if its maximum number of selection is reached or if the object was not
initialized yet (to initialize an object, open the appropriate page in MARS).

There is a limit of maximum 80 print pages.

If the microplate view displays more than one row, a check box below the list is shown. Check this control to
print each data row in its own microplate table:

Print each data row in a separate microplate table print result
1 2 3 | 4 5 6
3.5| 1.229] 0.324) 1.719] 0.325 0.306
B| 1.575| 0.443] 0.296] 0.392] 2.205] 1.841
€| 1.604] 0.303] 0.301] 0.459] 1.786] 1.599
checked D] 3.5 1.055] 0.341] 2.132] 0.313] 0.361
1 2 3 4 5 6
3154 0.553] 0.109] 0.338) 0.129] 0.102
0.21] 0.218 0.092] 0.177] 0.937 0.42
0.209 0.115| 0.088] 0.228] 0.908] 0.184
2629 0.486] 0.139] 0.778] 0.098] 0.139
3.5 1.229] 0.324] 1.719] 0325 0.306
3.154| 0.553| 0.109| 0.338) 0.129) 0.102
B| 1.575| 0.443 0.296] 0.392] 2.205] 1.841
not checked 0.21] 0218 0092 0.177] 0937 o0.42
1.604] 0.303] 0.301] 0.459] 1.786] 1.599
0.209] 0.115| 0.085 0.228 0.908 0.184
D 3.5| 1.055 0.341] 2.132] 0.313] 0.361
2,629 0.486 0.139] 0.778 0.098| 0.139

Selected Print Objects

The Selected Print Objects list shows the objects to be printed. The order of the objects in the list defines the
sequence in the report. The position of an object in the list can be changed with the up and down buttons at
the right side of the list. You can also select the object in the list and move it with the mouse to its new
position.

To remove an object, press the delete button.

Page breaks are added automatically, if needed. To enforce a page break between two objects, ——
select the object before the desired page break and press the page break button. =
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Small Preview

At the right side of the window, a small preview window is shown. The preview will be updated each time the
report will be changed. You can resize the window to enlarge the preview section. To open a separate
preview window press the Preview button.

Use the up and down buttons on the right side of the preview to change the displayed print page.

Click D to see the page margins in the preview window as dashed lines. Click it again to hide the lines.
Change the size of charts in the print output:

You can change the size of charts like the signal curve, the standard curve, the spectrum curve or the
enzyme kinetic fit curve in the print output.

After moving the mouse over the chart in the small preview area, a blue dashed line is shown around the
chart. Click on the border of the line with the left mouse button, hold the mouse button and move the mouse
to change the chart size.

est Name: ADS 492/ 620 Daze: 2004 C9 23 Time: 11:27:04 AM

U1: Mzin maas. at<92nm D2: Refarerce at 6alnm
corbanoz e

' ' ' [ L B [ oo LR L IR *
. ST MM AR AOAR Ot BRI ANd OME 0RO AR N
Conce-t-aticne

N,
™,

kN
*,

3

el
Define Page Margins

The MARS report generator lets you define six margins: T 5
The left, right, top and bottom page margins and two _

margins that define the space between the header or | Mardins

footer text and the print area. Top: p.24 e Bottom: | 0.15/ "

If the page margins are shown in the small preview lieft .74 Right: 0.6]"
window (see section above), you can change the

margins with the mouse. Move the mouse cursor over Headers and Footers

the margin you want to change. The mouse cursor

] ) ) Distance from Header/ Header: | 0.04"
changes to a line with two arrows (4= or =7) if the Footer to Print Area: Foote 5,12
QoTer: '

mouse is over the line. Click the left mouse button and
move the mouse to the desired position of the margin.

Alternatively you can enter the margins in inch or cm Ok l | Cancel | | Help

(depending on the regional settings of the operating
system). Click Page Setup to open the page setup dialog that lets you enter these values:
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3.16.1 Print Preview

The preview window [Goiree e
ShOWS yOU the Created Test Hame: PNPA ASSAY Ceto: 20CE-11-10 Time: 2:27:00 PM
. . ID1: 5 mM Substrate 102 PFE 1:10; BSE 1:1; E=subFMNEE 1:5 ID3: 27°C
prlnt Output that will be aherhance Microplare View | Table View - parf 1
sent to the printer. 1 2 3 4 5 G 7 8 > | | u |
S1 A S1 A SL A 51 3 SL B 51 B SLC Sl C s5L C B A
T . h h 34155 331.68 2381 24.0 25.99) 25.01 129.57 184.2) 158.82)
7 A 57 A S2 A 57 3 57 B =2 R s? C S?2 C 52 ] R RJ
o na\”gate t roug 297.6 324 386.37 21.85 23.83] 27.59 G8.23| 117.18| 130.69)
33 A 53 A 53 A 53 B 53 B 53 B 33 C 53 C 53 O B
the pages Created’ use 28L93 G114 32514 23,58 19.6 1796 120,24 De49] 11091
< =4 A 4 A 54 A 54 B 54 B = B 54 C 54 C 54
the Prev Page and 225892 45156 2806 16.5/ 14.87] 1623 113.5% B/.02] 9E.8
S5 A 55 A 55 A 55 B 55 B 55 D 55 C 55 C 55 C
NeXt Page > bUttonS' 17356 21937 2824 13.85 12.73] 12.07 £3.74 87.17| 74.34
%6 A SE A 55 A S6 3 S6 B % B %6 C Se C Se
TO Send the OUtpUt to ITNRY  IINAT| 18T E2 11.95 1027 45 23682 27182 11554
H ST A 57 A 57 A 57 8 57 B 57 B S7 C S7 s7 O
the prlnter1 press the 226.86 169.52| 1€8.7<¢ 12.75 13.53] 73.7 56.03| 38C.12 47.62]
H H N A A N A N B M B N B N C N ] N T
Prlnt bUtton The prlnt 102.07 194.2 €7.45 4.2 45.06)| 22.55 72.84| 1245.06] 554.33

Legend:

WindOW Can be Closed 1. Layout Flatz: GISIMER 96 F BOTTCM Usec Graups: ABC
. . . M2, Michacis Manten fit reacton velodty in mYmin {110 10}
without  printing by

clicking on the Close | > 3 S

button ctanda-d 612 A 2 34155
Standard S1) 2 A A 331.68
Standard £1) 3 ) n 3380
Blan<E| 12 A A
Standard €1 5 Q) E 21.00
ctandard 1 6 ) E 2500
Standard 51| 7 A B 75.0
Standard 51 9 A C 123.57
Standard €1 10 A C 131.20
Reader: OM=5A 1S ISFR (cipragram files\hmoinmegaluserinaral)
3WG LABTECH MARS L0 Test run: 83 [PHP& ASSAY) printing dater 2000-01-20 Paga: 1ot 4
BMG 'LABTECH
P 1 ot [<Perer e

3.16.2 Define Print Header and Footer

The printed header and footer of the generated report can be changed and defined individually. A set of
predefined headers can be managed to change between different headers and footers quickly. Press the
Header/Footer button on the Define Print Pages window to open the Define Header and Footer window:

- Define Print Header and Footer [= | = | ]

Font: | & Tahoma |E| .E Insert Field: Page number -

Header: [ |Disable Header

L El L [ Framed

Lefl Center Righi
Test Name: PNPA ASSAY Date: 2008-11-10 Time: 2:27:09 PM ||
ID1: 5 mM Substrate ID2: PFE 1:10; BSE 1:1; BsubPMBE 1:5 ID3: 37°C E
Absorbance Page Title £

Add Row

Footer;: || Disable Footer

| []Left Border _ [#] Top Border _ [~ Bottom Border | [ | Right Border ["|Framed
Lefi Center Righi
Reader: OMEGA User: USER. (c:\program files\bmg\omega\user\Data\) E
BMG LABTECH MARS 1.20 Test run: 83 (PNPA ASSAY) printing date: 2009-01-20 Page: 1 of 5
4 X
BMG'LABTECH
Export Header and Footer l ’ Import Header and Footer ] [ Create Default Header and Footer l [ oK ] [ Cancel l [ Help ]

The window comes with a section to define the header and a section to define the footer. Both, defining the
header and the footer work the same way.
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A header or footer exists of one or more lines/rows. Each row is separated in three parts (section cells): A
left part, a middle part and a right part. The text alignment depends on the part of the row in which the text
was entered:

Section Cell position Text Alignment
Left Left

Middle Center

Right Righ

You can add new rows with the Add Row button and you can remove a row with the delete button (lﬁl) at
the right side of the concerned row.

You can put a frame or borders at the sides of the header or the footer with the check box controls:

Left Border _ | Top Border I Bottom Border Right Border Framed

The border lines will be printed in black.

You can disable the complete header or footer by checking the Disable Header | Disable Footer check box
control.

Enter header or footer text:

To add a row to the header or footer, press the Add Row button. Move the mouse over the part of the row,
where the position of entered text should be until you see a framed section. Click on this section and a
blinking edit curser is show. Now you can enter the desired text.

Note: If the section contains a graphic, you will see no frame. If you click on the graphic a small delete
button appears on the top right corner of the graphic. You can delete the graphic with this button and
enter the text afterwards. In one section cell text and graphic content cannot be combined.

Change the font style of the entered text in one section cell:

Select the concerned section cell like described in Enter header or footer text above and change the font

settings with the font settings controls: Font: | T Tahoma |E| — @E“E@ .|Z|

The font settings can be defined for
each section cell separately.

Use fields in header or footer rows:

Each section cell of a header or footer row can contain text combined with fields. Use the fields to enter page
numbers, date, time or test run information and many more to the header or footer.

To insert a field into a cell, select the desired field in the drop down menu Insert field and select the cell like
described in Enter header footer text above. Set the curser in the cell do the desired position of the field and
press the OK button on the right side of the Insert field drop down menu.

Unlike normal text, fields are displayed in gray and enclosed in # if a section cell is selected. To remove a
field, click on the field when its section cell is selected. A small delete button appears on the top right corner
of the field. Press the button to remove the field.

If a section cell with fields is not selected, MARS replaces the field name with the field value if possible (e.g.
instead of #NoPages# a 5 is shown if the report has 5 pages).

A selected section cell with fields: Reader: #Reader# User: #lUserz ( #User pathz )

The same section cell but not

selected: Reader: OMEGA User: USER. (c:\program files\bmg'lomega'user\Data')

Available fields and their meanings:

Field Meaning
Page number (#PageNo#) Current Page Number
Number of total pages (#NoPages#) Total number of pages the report created.
Title of the page (#PageTitle#) The page title is created automatically, depending

on the objects on the page
(e.g. if the page contains the microplate and the
table view, the page title is Microplate View / Table

View)
Current date (#Date#) The date when the report was created.
Current time (#Time#) The time when the report was created.
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Used reader series (#Reader#) The reader series/family which created the
measurement data (e.g. Omega, PHERAstar)

Used reader type (#ReaderType#) The type of the reader which created the
measurement data (e.g. POLARstar Omega,
PHERAstar FS).

Serial number of used reader (#SerialNo#) The serial number of the reader which created the
measurement data.

BMG User (#User#) The BMG User.

BMG User directory (#User path#) The path where the measurement data are stored.

Test Run number (#TrNo#) The number of the test run in the test run data base.

Test Run name (#TrName#) The name of the test run.

Test Run ID1 (#ID1#) The first test run id.

Test Run ID2 (#ID2#) The second test run id.

Test Run ID3 (#ID3#) The third test run id.

Test Run Measurement Date (#TRDate#) The date when the test run was measured.

Test Run Measurement Time (#TRTime#) The time when the test run was measured.

Test Run Measurement Method (#TRMethod#) Used test method of the test run.

Print 'signed’ if the Test Run is signed (#IsSigned#) Prints the text signed if the test runs is signed. If not,
nothing is printed.

Print 'manipulated’ if the Test Run is manipulated Prints the text manipulated if the test run is
manipulated. If not, nothing is printed.

Name of the application (MARS) (#ApplicationName#) [Prints MARS.

Program Version (#Version#) Version number of the application.

Reader Company Name (#Company#) Name of the reader company (BMG LABTECH)

Use graphics in header or footer rows:

A section cell can also contain a graphic instead of text. To insert a graphic into a section cell, select the cell
(see Enter Header or Footer text above) and press the Insert Graphic button at the top of the window. A file
dialog opens. Select a valid graphic file and press the Open button. The graphic will be inserted in the
section cell. If the cell contains text or fields, they will be deleted.

To remove an inserted graphic, select the section cell; click on the graphic and press the appearing delete
button on the top right corner of the graphic. Inserting a field in a section cell with a graphic will also replace
the graphic by the field.

Create default Header and Footer

Press the Create Default Header and Footer button to overwrite the current header and footer with default
ones. The default header and footer can be changed afterwards - this will not change the stored defaults (i.e.
you can press the default button again to cancel the changes).

Export and Import Header and Footer

The current header and footer can be exported to store it in a file. Thus you can create different
header/footer settings. These settings can be imported again and will overwrite the current header/footer
settings.

To export the current settings press the Export Header and Footer button. An Export Dialog opens. Select
the desired drive and folder and enter a file name (the extension is created automatically and must be MHF
so that it can be imported again). Press the Save button to create and save the file with the header and
footer settings.

To import a saved setting file, press the Import Header and Footer button. An Import Dialog opens. Select
the *.MHF file containing the desired header and footer settings and press the Import button.

3.16.3 Quick Print Function

If you want to print data directly without open the define print window, you can use the Quick Print .
function in MARS. Press Quick Print to start the printing of the data. Quick print uses the current A
defined print settings of the opened test run. If you have never defined or changed the print |

settings for this test run, default settings are used. With the default print settings always the | Quick
currently displayed data page will be printed out (i.e. if the table view page is displayed, the table ' Print
view page will be printed out).
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3.16.4 Print Settings

I "

The Print Settings window lets you change | Print Settings =
basic settings for printing. Click Printing in _ _
the Settings group on the Formats and Print Settings
Settings tab of the ribbon to open the Frint bladk white
window or press the Print Settings... button .
on the Define Print Pages window. Print Microplates from 24 wells up to 384 wellzin | one table -

Print Microplates with 1536 and more wells in 16 tables -

| Close | | Help |

Print black/white If this control is checked (default is unchecked), the printed legend has

no color boxes and the line color (microplate view) and the table header
column color (table view) will not be printed.

Print Microplates from 24 wells The microplate view can be divided in more than one table, if the size of

up to 384 wells in the plate is bigger than 12 wells. For plate sizes between 24 wells up to
284 wells, use this drop down menu to decide if the microplate should be
printed in one table or in four tables.

Print Microplates with 1536 and Defines whether microplates with 1536 or 3456 wells should be printed in
more wells in one, four or 16 tables.

3.17 Export Data

In the next two sections it is explains how to create a single and quick data export into a text file or to excel
either from the microplate or from the table view page. If you want to define a complete excel report for a
single test run, read the last section (3.17.3) in this chapter.

3.17.1 Export Microplate or Table View Data
Export to Excel

Data can be exported into Excel from the microplate and table view pages by clicking on the Excel
button shown on the upper left side of the page.

Note: If Microsoft Excel is not installed on the PC, the excel export is not available and the appropriate
controls and buttons are disabled.

Each export sheet created shows at the | Excel Export Settings (3w
top of the page the detailed information of
the test run as in the upper section of the
evaluation software. If you don't want to 7|Add test run infarmation to the export.: Position: | above data +
export the information or if you want to
have this information at the end of the
data, open the Excel Settings dialog box:

Comman Excel Export Settings

Microplate View Excel Export Settings

. . . @) Export data for each cyde/finterval in a separate excel sheet
1. Click Excel Export in the Settings group

on the Formats and Settings tab Export data for all cydesfintervals in one excel sheet (one below the other)

2. Select the desired behavior in the Table View Export Settings

Common Excel Export Settings section:
Transpose Table (Swap rows with columns)

Close ‘ | Help

If more than one end node or calculation in the navigation tree is selected in the microplate view, each item
will be displayed in a separate table within the Excel sheet.

If well scanning data are displayed in the microplate view, a scan matrix with the measured values of each
well will be exported to excel.
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A B C D E F G H | 1 18 L [i4l
1
2
3 User: USER Path: C:\Program Files\BMGYOmega'\UseriData', File Name: 4201, dbf
4 Test Name: FI RHODAMIN KINETIC Date: 2007-02-26 Time: 2:23:49 P
5 ID1: Fluorescence Intensity
i ID2: Kinetic with Bichromatic
7 103 413-0445
3 Fluorescence (FI), multichromatic
9
10
11 L. Layout
12 2 3 4 5 6 7 8 9 10 11 12
13 A K13 A K14 A K15 A K1le A K17 A X18 A K19 A K20 A X21 A X22 A X23 A K24 A
14 B 51 A 51 A 51 A MA CL A 51 B 51 B 51 C 51 C
15 C 52 A 52 A 52 A MA C2 A 52 B 52 B 52 C 52 C
14 [} 53 A 53 A 53 A MoA C3 A 53 B 53 B 53 C 53 C
17 E 54 A 54 A 54 A P A Cl A 54 B 54 B 54 C 54 C
13 F E A E A E A P A C2 A BB BB EC EC
19 G E A E A E A P A C3 A BB BB EC EC
20 H X1 B X2 B X3 B X4 B X5 B X6 B X7 B X8 B X9 B X10 B X11 B X12 B
21
22
23 2. Raw Data {485-P, 520-P)
24 1 2 3 4 5 5] 7 a 9 10 11 12
25 A 77 70 78 79 79 77 71 75 75 79 78 73
26 B 79 74 70 74 75 78 78 79 74
27 C 82 72 77 71 71 69 77 77 75
28 D 77 75 75 78 73 73 75 78 79
29 E 75 75 69 77 75 72 63 74 81
30 F a0 74 i 75 79 78 a0 i a3
31 G 77 82 7o I I 74 a0 I a1
32 H 75 77 a3 77 78 75 79 78 76 71 a3 a0

If the exported test run has more than one cycle/interval, you will be asked whether you want to export only
the current cycle/interval or all cycles/intervals. If you decided to export all cycles/intervals, there are two
ways the data for each cycle/interval will appear in Excel:

1. For each cycle/interval an Excel sheet will be created. The sheet name is a combination of the
cycle/interval number and time value of the appropriate cycle/interval.

2. All cycles/intervals are shown in the same Excel sheet. The data group for each cycle is exported one
below the other. A data group consists of one or more tables in the microplate format (a table for each
selected data node). Each cycle/interval data group has a header containing the cycle/interval number
and the appropriate cycle/interval time value.

To define, which export way should be used, open the Excel Settings dialog box:
1. Click Excel Export in the Settings group on the Formats and Settings tab.
2. Select the desired export way on the Microplate View Excel Export Settings group:

-

If the test run generates more than 250 | Excel Export Settings (=)
columns in the table view page, the data
will be distributed on different sheets if
the used Excel version limits the number |iAdd test run information to the expart.; Position: | above data -
of columns. Alternatively you can
transpose the table before exporting it
(rows and columns will be swapped), if
you select the option Transpose Table. @ Export data for each cydefinterval in a separate excel sheet

Export data for all cydesfintervals in one excel sheet (one below the ather)

Common Excel Export Settings

Microplate View Excel Export Settings

Table View Export Settings

Transposze Table (Swap rows with columng)

Close | | Help
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A B i D E F

1
2
3 |User: USER Path: C:\Program Files\BMG\Omega'\User\Data',
4 Test Mame: FI RHODAMIN KINETIC
5 |ID1: Fluorescence Intensity
6 |1D2: Kineticwith Bichromatic
7 1D3:413-0445
8 |Fluorescence (FI}, multichrematic
9
10

Well Well Raw Data (485-F, 520-P) | Blank corrected raw data (485-PF, 520-F)
11 Row Col Content Group 19- 30 min 115 19- 30 min 115
12 afl Sample ¥13 A 11973 115895
13 al2 Sample X14 A 9794 9716
14 a3 Sample ¥15 A 9485 9407
15 Ald Sample ¥16 A Erri 7693
la als Sample X17 A 5795 5717
17 ala Sample ¥18 A 38538 3780
13 aly Sample ¥19 A 2486 2403
19 Als Sample X20 A 1224 114@
20 ] Sample ¥21 A 530 452
21 AllD Sample ¥22 A 1a550 16472
22 Alll Sample ¥23 A 15205 15127
23 Allz Sample ¥24 A 13423 13345
24 E|2 Standard 51 A 4133 4060
25 E|3 Standard 51 A 3463 3385
26 E|4 Standard 51 A 3655 3577
27 Blo Negative control N (A 669 591
28 E|7 Contrel C1 A 8239 81a1
29 E|9 Standard 51 B 3589 3507
30 E|Ll0 Standard 51 B 3529 3447
31 E|ll Standard 51 C 2601 2525
32 E|l2 Standard 51 C 2243 2172
33 cl2 Standard 52 A 2408 2330
34 |3 Standard 52 A 2334 2256
35 Cl4 Standard 52 A 2263 2130
36 C|6 Negative control N | A 663 585

Export to a Text File

Data displayed in the table view can also be exported to a text file by clicking the |@| button on the table
view page. The generated file is stored in the comma separated value format. That means, each row of the
table represents a row in the text file and the column values of each row are separated by a separator
character. The destination directory, the file name, the preferred file extension (CSV, TXT or user defined)
and the separator can be defined with the File Export Settings window.

The file can be created including the test run information header and available fit result tables or without this
information.

The filename can be generated automatically (TRno+[Unique Test Run Number]+.+[Selected Extension]) or
defined by the user.

The generated files can be opened with any text editor or with excel. If the file extension is CSV and the
separator is ',' for English systems or ';' for e.g. German system, Excel recognizes the file as data file and
separates the columns into excel columns.

See an example of a CSV file including the header below:

User: USER;Path: C:wProgramme“BMGWOMEGANUserhData;Test run no.: 407
Test name: FAST;Date: 29.07.2008;Time: 17:16:34

IDl: Export Test;

Fluorescence (FI)

well Row;well Col;Content;good / bad based on Raw Data;Z2' bhased on 52 and 51 based on Raw Data;Raw Data;
Arl;standard sl;-:n.a.;260000;

Ay Zistandard 52 -3n.a.; 260000;

Ay 3y standard s3;-;;260000;

Ardystandard s4; -3 260000;

A;5;standard =5;-;;260000;
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3.17.2 Exporting Fit Results

If the data exported from the microplate or table view contain the result of a standard fit calculation or an
enzyme kinetic calculation, an additional sheet in Excel will be created with the result parameter of the
standard fit calculation.

To export the result parameters of all performed standard fit calculations or enzyme kinetic
calculations, open the fit result window on the corresponding chart and press the Excel button.

& B C D E F G H | ] I L

1 User: USER Path: C:\Program Files\BMG\OmegaiUser\Data), File Name: 4222, dbf

2 Test Mame: FI RHODAMIMN BICHROM Date: 2007-02-26 Time: 1:33:43 PM

3 IDL: Fluorescence Intensity

4 |ID2: 26.02.2007,13:33:39

5 |ID3:413-0445

6 Fluorescence (FI), multichromatic

7

8 Formel: ¥ =Bottom +{Top-Bottom) / {1+ 10%{log{ECS0)-log{x)}*Slope))

9

10 Groups: A B C

11 Wavelength:

12 Top 2155850.4 Top 311595.5 Top 186907.6

13 435-p,520-P Slope 1.40614 Slope 1.33216 Slope 1.322219

14 EC50 442,5115 EC50 2021.236 EC50 459,14395

15 log(EC50) 2.646219 log(EC50) 3.418506 log({EC50) 2.661954

1la Bottom 1151.549 Bottom 858.2133 Bottom 794.6431

17 r 1 r 1 r 1

13 r 1 r 1 r 1

19

20 Top 20372.82 Top 10507161 Top 4030032

21 545-10, 590 Slope -1.96045 Slope -1.69363 Slope -1.60071

22 EC50 23.24462 EC50 1.644731 EC50 0.303397

23 log(EC50) 1.366322 log(EC50) 0.216108 log(EC50) -0.51799

24 Bottom 2431.107 Bottom 2292991 Bottom 1692951

25 r 1 r 0.994455 r 0.999772

26 ; 1 ; 0.98594 ; 0.999544

27

4 4 M| Llinear regression fit | 4-Parameter fit %1 0| m ]
Excel Report Settings @

3.17.3 Define an Excel Report
Select Data for Export

= If. you want to export not only a 7| Microplate View
'r‘-: single data sheet, you can
== combine up to all available data
Excel pages in one excel report. Press
Report the Excel Report button in the W] Protocol Information
Test Runs group on the Home tab

of the Ribbon to define the report:

/| Table View
Fit Results

Common Excel Export Settings

| Export all data in one workbook

Define the data to export and the special -
settings for each export(re)d page The enri[ered | Add test run information to the workbook Position: |above data «

report configuration is valid for the opened
test run and will be saved together with the
test run settings. | Export all cydes intervals:

@ Export data for each cyde/finterval in a separate excel sheet

Microplate View Excel Export Settings

The available settings are the same as for the
single page export described in the two Export data for all cydes/fintervals in one excel sheet (one below the other)
sections above. In addition, the option Export
all data in one workbook allows to define, if all
exported data should be copied in one excel Table View Export Settings

workbook, or if a new excel workbook should T e e T —
be created for each exported data page.

Export Report to Excel | | Cancel | | Close | | Help
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3.18 Well Scanning Data

@T.‘» If the test run contains well scanning data, an additional view button in the Microplate View will
(ﬁ become visible. Pressing this button will show an overview of the scanned wells. The values are

mapped to colors defined with the color settings window.

Wavelength [ 400-10, 665 -

1 | z

R |
If more than one wavelength was measured (dual emission or multi chromatic test runs) you must choose
which wavelength to view using the drop down menu found above the microplate grid.

You can double click on a well to see a zoomed view of the measurement values along with additional
information. In this detailed view it is possible to change the scan diameter used for the well calculations and
also exclude single scan points.

Clicking on the Excel button will export a scan matrix with the measured values of each well to excel.

3.18.1 Detailed View of Well Scanning Data for a Selected Well

Double clicking on the well in the Microplate View when the Well Scanning View Mode is active, will open the
detail window for this well.

& Well Scanning Data of Well A04 (Test run: WELL SCANNING 2005-11-25 9:27:31 AM .dbf) = | = ][]
Calculated Values in RFU

Average - | of all valid scan
ol

Result: (AVG) 29685
Std. Dev: 23265.3
BCV: 90.2

Exdude Single Points

To select or deselect a scan point within this
well dick on the pointin the image.

Define Threshalds

View Settings

] -
() Show values Bl vax: 65000

(@ Show colors |
() Show 30 chart . Min: 1554

Change Scan Diameter

To change the scan diameter used for all wells
move the border in the image with the mouse

or press @
B [%] (@] [ ][ e ]

In this window a zoomed view of the selected well will be shown
along with some other additional information. When moving the
mouse cursor over a scan point, a hint will appear showing the
measurement value of the point. The picture contains three
circles (for round wells) or squares (for square wells) with the
following descriptions:

well diameter 21.2 mm|

e e
e, """ "
scan diameter 21,0 mm

The fat black line: Shows the scan diameter used for
calculations on the well. All scan points that fall outside of this line
will not be used and are marked to indicate them as not in use.

===-- dia:n:'ggr..l-.l.sed 15.0 mm
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The fat gray line: Shows the physical scan diameter. This is the diameter used by the reader as a limit
when the well is scanned. Only scan points of the defined matrix whose centers lie inside this area are
measured. The scan diameter is selected in the protocol settings of a test run in the reader control software.

The thin black line: Shows the border of the well as defined in the microplate database.

When the mouse cursor is moved over one of these border lines, a hint will be displayed showing the
identifier and size of the border.

Description of the Window
Calculated Values:

Calculation Select a calculation method (average, median, sum...) used to Average A
method calculate the result value for the wells. The selected method is valid arage

for all measured wells and not only for the displayed well. Standard deviation
Result This is the calculated result value of all scan points used, based on  Standard deviation n

the selected calculation method. It will be displayed in the Microplate ~ **-V

) ! HeCV N

View (value view mode) and used as the raw data value for further .o

calculations. Maximum
Std. Dev The calculated standard deviation of the scan points used. ::‘frﬁ'an |
%CV The %CV is calculated by dividing the standard deviation of the scan points by the average of

the scan points used, and then multiplying the answer by 100 to express the value as a

percentage

Exclude Single Points

Single scan points can be excluded from the selected
well by clicking on them. Clicking on an excluded scan
point will reactivate the point within the calculations for
the well. Excluded (unused) scan points have a checked
pattern on them.

Note: Scan points that have been excluded using the
Scan Diameter Used function will not be
reactivated by clicking on them. To reintroduce
these points the scan diameter must first be
increased.

Pressing the Reset button will change back the state of
each scan point to ‘used’, if its center lies inside the area
defined by the Scan Diameter in use.

To define thresholds for excluding scan points, press the
Define Thresholds button. For more details on how to
use thresholds to exclude scan points see Using
thresholds to exclude scan points below.

View Settings

To display the values of each measured scan point, select Show values. The image will change and the
values for each scan point will be shown instead of a colored square. It is recommended to maximize the

window when using this function so that the font g s i i e el oG SeaLms s =
can be displayed in a readable size. Calaiated Valuesn Rl

i
To change back to viewing the data in color mode B (A5 29685
select Show colors. o wr
Press the Colors item to change the selected color ol — -
mode and its settings (see chapter 3.15: Color S Sy
Settings). The color legend shows the color e —
gradient between the minimum value (Min:) and the Oourates [ M o ssom
maximum value (Max:) of a selected well. a::m‘m —
To get a three dimension view of the well, select o s
Show 3D chart. e e R
The sect_ion Exclude Single Scan Poin_ts on the = ®@EE
window is then replaced by the section Chart

Settings to change the zoom value, the rotation and the elevation of the chart.
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Change Scan Diameter

Press Scan Diameter Used to change the diameter of the circle/square |Diameter Lsed ]
which defines the valid data points. The diameter used window will then

open: Diameker Range in mmm:

The Scan Diameter Used describes the diameter of a circle (for a round m

well shape) or of a square (for a square well) that defines the area within l

the measured data points are used for further calculation.
15.0 rrm

Changing the diameter size allows users to reduce this area to exclude
potential inaccurate readings from the edge of the well. The used diameter window contains a slider control
to change the diameter using the mouse to move the slider changing the diameter. Data points falling
outside of the selected area will be displayed in a gray pattern indicating, that these points will not be used
for calculating the result value of the well scanned.

Note: Changing the diameter will affect all wells used, not only the well altered in the detail window.

Alternatively the border in the image can be moved by using the mouse to change the diameter. Move the
mouse over the fat black line in the image until a hint showing diameter used xxx mm appears and the
mouse cursor changes to two arrows. Press the mouse button and the color of the border will change to
blue, it can then be moved to the desired size before releasing the mouse button. Note that the new diameter
will apply to all wells!

D¢ Well Scanning Data of Well AD3 (Test run: WELL SCANNING 2005-11-25 9:27:31 AM .dbf) (o= ==
Calculated Values in RFU
- | of all valid scan

L
Result: (AVG) 11645

Std. Dev: 6347.4

%CV: 54.5

Exdude Single Points

To select or deselect a scan point within this
well dick on the point in the image.

:‘,'
3’: Define Thresholds
ﬁ View Setti
iew Settings
) () Show values W vax: 19734
s B —
k) (@ Show colors
() show 3D chart B vin: 1519
Change Scan Diameter

To change the scan diameter used for all wells
move the border in the image with the mouse

A : ek : 4 ] or press :
##g:ﬁ:ﬁ######## & rEE
ﬁ%########## 3
(]

To export the measured values to Excel press the Excel button. A matrix of the scanning matrix
dimension will be generated in Excel and filled with the values of all the scan points measured.

To print the window, press the Print button. A window to define the print destination (printer, pdf or
html file,...) print orientation, page margins and header or footer contents will be opened (see
chapter 3.16: Printing Your Data).

Click the Save button to save the well scan detail as a bitmap file or to the clipboard.

T & [

Using thresholds to exclude scan points

Bgsigie redu.cing the usc_ed scan c_iiametgr and  [\wan Scanning Thresholds =
clicking on single scan points, there is a third way
to exclude scan points from further calculation. You Select the desired threshold controls and enter the thresheld values.
can define Fhresholds tc_> exclude single scan points [F] Exchxe scan paints below: 2000

with the window that is show after pressing the
Define Thresholds button: Exdude scan points above: 50000

There can be four threshold values which can be [¥]Exdude scan points between: | 5000 and 12000
combined. One to exclude values below a certain
number, one to exclude scan points above a :
certain number and two to exclude scan points |

oK. |[ Cancel H Help

between these numbers.

To use a certain threshold, activate the according control by checking its check box.
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3.19 View Microplate Layout

The microplate layout window shows the layout data of the plate. This is a useful tool to get a
quick view on the layout even if the microplate view is not the active page.

Click the layout button () in the Display group of the Home ribbon to open the window. Layout

i Micraplate Layout o[ = 3]
7| Layouk | standard Concentrations Valume Groups E
| Dilutions Sample I0s 1 z 3 * U
1 |2 | s | 4 | s | e | 7|8 | 3| w]|un]| e
A Layout B3 A KT4 A X1 A X168 A XIT A KIS A X199 A X200 A W21 Al K22 A H2T A K4 A
Standard Concentrations
Dilutions 1.000 1.000f 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
B Layout 31 A ST A 51 A MOA ST A 51 B 51BH 51 C 51¢C
Standard Concentrations 2000 200 200 232 232 1500 150
Dilutions 1.0000 1.0000 1.000 1.000 1.000 1.0000 1.0000 1.0000 1.000
C  Layout S A 52 A S52A MOA C2A 52 B 52 B 52 C| 52C
Standard Concentrations 1o0f 1000 100 BA G5 a0 20
Dilutiohs 1.0000 1.000) 1.000 1.000) 1.000 1.0000 1.0000 1.000 1.000
D Layout 53 A 53 A 53 A oA C3A 53 B 53B 53 C 53C
Standard Concentrations a0 a0 a0 20 20 40 40
Dilutions 1.0000 1.0000 1.000 1.000 1.000 1.0000 1.0000 1.0000 1.000
E Layout S4 A 5S4 A 5S4 A A C1A S4B S4B 54 C| 540C
Standard Concentrations a0 a0 a0 5 5] 20 20
Dilutiohs 1.0000 1.000) 1.000 1.000) 1.000 1.0000 1.0000 1.000 1.000
F Layout B A B A B A PA C2A BB BB B C B
Standard Concentrations
Dilutions 1.0000 1.000 1.000 1.000 1.000 1.0000 1.000 1.000 1.000
= Layout B A B A B A PA C3A BB BB B C B C
Standard Cancentrations
Dilutiohs 1.0000 1.0000 1.000 1.000) 1.000 1.0000 1.000 1.000 1.000
H Layout “1B ¥:B 3B ¥4B ¥o6B ¥EB X¥frB BB X9B X108 ¥11 B #1128
Standard Concentrations
Dilutions 1.500 1.500) 1.500 1.500 1.800 1.500 1500 1.500 1.400 1.500 1.500 1.500

Data can be selected to be viewed using the controls above the grid. Some controls only appear when the
according data exists in the layout, i.e. if the test run has no injections, the volume group controls will not be
visible.

The grid can be zoomed in c@ and zoomed out c@ using the buttons shown. To reset to a view of the whole
plate use the whole plate button )

The size and the position of the window can also be changed and is stored during the whole program
session.

Click the button to change the layout of the test run (see Changing Layout).
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-

3.20 Settings t
9 MARS Settings =
3.20.1 MARS Settings

The MARS settings dialog box lets you
change general settings. Click General in the

Mavigation Tree Settings
Jituto select only last created Mode!

Settings group on the Formats and Settings Maximum number of selectable rows: 5 (5-10)
tab to open the window. Mumber of entries in last opened test run list: 10 (0 - 10)
Click Close to apply the changes and close

the window. Menu Bar Settings

@ Use modern menu style (Office 2007)

Color scheme: | Blue s |

LIse dassic menu style

Comment Font
Default font used for print comments and chart comments:

Tahoma Change...

Plate Layout Settings
Allow different dilution factors for replicates.
Allow different sample IDs for replicates.

Value Display Settings
Output text for invalid or not calculable values: n.a.

Close | | Help
Navigation Tree Settings
Auto select only last If this control is checked (default), the behavior of the navigation tree is like this: If
created Nodes a new node or group of nodes is added, previous selections are deselected and

only the new node(s) is selected in the display.

If the box is not checked, the previous selections will remain active in the display
as long as there are free selectable rows left (see Maximum number of selectable
rows below). New nodes will be selected automatically. If no more rows/colors
are left for allocation, the previous selections will be deactivated to make room as
new nodes are added.

Maximum number of Enter the number of rows that can be selected in the navigation tree if the
selectable rows microplate view or the table view is visible. The minimum and default is 5 and the
maximum is 10.

Number of entries in last Enter the number of entries, shown in the Recent Text Runs list on the menu
opened test run list behind the MARS button and in the last opened test run list in the fest run menu
of the classic menu. The minimum is 0, default is 5 and the maximum is 10.

Menu Bar Settings
Modern Menu Style Settings:

Use modern menu style Check this control to use a menu style like Office 2007 (see chapter 3.1: Ribbon
(Office 2007) User Interface)

Color scheme Select the desired color scheme (blue, silver, black)
Classic Menu Style Settings:

Use classic menu style Check this control to use the classic menu style (see chapter 3.1.4: Classic

MARS Menu)
Show text under quick If this control is checked (default), Text will be displayed under the buttons in the
start buttons Quick Access Toolbar of the Classic Menu.
Menu style Select between the preferred menu styles: Office 11, Flat or Standard.
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Comment Font

Default font used for print Define the font, used for comments added to charts or to the print
comments and chart comments report. To change the font click Change Font and select the desired
font in the Font dialog box.

Plate Layout Settings

Allow different dilution factors for In standard mode, each replicate gets automatically the same dilution

replicates factor. Set this control to enter different dilution factors for each
replicate. You can change the dilution factor of wells within the change
layout (chapter 6.1.3) procedure of MARS.

Allow different sample IDs for In standard mode, each replicate gets automatically the same sample

replicates ID. Set this control to enter different sample IDs for each replicate. You
can change the sample ID of wells within the change layout (chapter
6.1.3) procedure of MARS.

Value Display Settings

Output text for invalid or not Enter a text to be displayed if the value of a well is invalid, not available
calculable values or not calculable. The default text is n.a. (not available).
3.20.2 Excel Export Settings Excel Export Settings B

. . Common Excel Export Settings
The excel export settings window lets you change i ¢

the Settings for data export to excel. /|iAdd test run information to the export.! Position: | above data v|

To open the window, select the Formats and Micropiate View Excsl Export Sebings
Settings Tab on the Ribbon and press the Excel

EX,DOI’T button on the Settings group. @ Export data for each cydefinterval in a separate excel sheet

Export data for all cydes/fintervals in one excel sheet (one below the other)
With the classic menu style, the window can be
opened by selecting the menu item Excel Export Table View Export Settings
Settings... in the menu Settings of the main

Transpose Table (Swap rows with columns)
menu.

| Close | | Help

Common Excel Export Settings

Add test run information to  Check this control to add further information about the exported data.
the export .
These are:
o User name and data directory
o testrun no., test run name, measurement date and time
O

plate ID1- ID3
o  Measurement method.
Position If Add test run information to the export is checked, define if the information

should be exported above or below the exported data.

Microplate View Excel Export Settings

Export data for each cycle/ Each cycle/interval will be exported to its own excel sheet but in one excel
interval in a separate excel document. The name of the sheet is generated using the cycle/interval
sheet number and the corresponding time value.

Export data for all Data for all cycles/intervals are exported to one excel sheet as tables or
cycles/intervals in one excel group of tables (if the microplate contains more than one data row) one
sheet (one below the other) below the other.

Table View Excel Export Settings

Transpose Table For tables with many columns and only a view rows it could be useful to
swap the columns with the rows before exporting the data to excel. Tables
with more than 250 columns (e.g. Spectrum tables or tables with more than
250 kinetic cycles) cannot be exported into one excel sheet for excel version
older than Excel 2007 if the Transpose Table option is not selected.
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3.20.3 File Export Settings

The File Export Settings window lets you
change the settings for text file export of
the MARS table view. The window can
be opened by clicking the File Export
command in the Settings group of the
Formats and Settings tab.

The text file will be generated as
Comma Separated Value (CSV) file,
which means, each row of the table is a
row in the file and the columns of each
row are separated by a separator in the
file. The file can be opened with any text
editor (e.g. notepad) and, if the text file
is stored with the extension CSV, it can

e

File Export Settings

ASCII (CSV or TXT) File Creation Settings
File Content Settings

/| Add header and fit results to file

File Mame and Location

Qutput directory for the aeated text files:

Transpos

C:\Program Files (x86)\BMG\PHERAstar\User \Report

File name:
<automatic filename creation =

File Extension: CSVY

Separator:

-

==

e Table

~ | ResetList |

K -

also be opened with Excel.

File Content Settings

Owerwrite existing files.

File Open Settings

/| Open generated file with: | <default application> - ||:|| Reset List |

| Close

Help |

Add header and fit results to file Check this control if test run information and - if available - standard fit

Transpose Table

File Name and Location

Output directory for the created
text files

File name

File Extension

Separator

Overwrite existing files

Open generated file with

results should be added to the file. The information will be stored above
the table data in the file.

For tables with many columns and only a view rows it could be useful to
swap the columns with the rows before exporting the data. Check this
control to transpose the rows with the columns of the table.

Enter the directory path, where the generated files should be stored. Use
the button to open an explorer window to select the destination directory.

Enter the name of the file without file extension or use the drop down list,
to select one of the proposed file names. You can use either constant
typed in text or automatically generated text (enclosed in < and >). You
can combine constant and automatic text. See the description of the
syntax for automatic file name creation below. Each new name, entered
by the user will be added to the drop down list for further usage. To reset
the list to its default entries, click Reset List.

Select the extension of the file. You can choose either CSV (which is the
usual ending for those kinds of files) or TXT (which indicates, that the file
is an ASCII text file) or you can enter an extension you like.

Select or enter a separator. The separator separates the column values
of each row. The standard separators are: , and ;, depending on the
operating system language (English, German, French...).

Check this control if an existing file should be overwritten without
prompting.

Check this control to open the generated file automatically. You can
either select or enter a program to open the file or you can find the
operating system the default program for the generated file. To define the

program, enter the name or browse the directories after pressing the |_|
button to find the desired program. Select <default application> and the
operating system opens the file with the program, linked to the defined
file extension. If <open folder only> is selected, the windows explorer
starts with the folder opened, where the generated file is stored. Each
new application, selected or entered by the user will be added to the drop
down list for further usage. To reset the list to its default entries, click
Reset List.
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Automatic file name creation:

The file name can be generated automatically, using the following options:

<automatic filename creation> MARS creates the filename automatically, combining the fix text TRno with

<test run name / protocol>
<method>

<ID1> ... <ID3>
<date:yyyymmdd>

<date:yymmdd>
<time: hhmmss>
<time: hhmm>

File Name and Location

Open generated file with

the test run id. Example: TRno3.CSV (assuming the selected file extension
is CSV).

Name of the test run (and the protocol the test run was created with)

Name of the used measurement method, e.g. Fluorescence Intensity or
Luminescence

Plate ID1 ... Plate ID3

insert test run creation date in long format (using four sings for the year, two
for the month and two for the day)

insert test run creation date in short format (using two sings for the year, two
for the month and two for the day)

insert test run creation time in long format (using two sings for the hours, two
sings for the minutes and two signs for the seconds)

insert test run creation time in short format (using two sings for the hours
and two sings for the minutes)

Check this control to open the generated file automatically. You can either
select or enter a program to open the file or you can find the operating
system the default program for the generated file. To define the program,

enter the name or browse the directories after pressing the |_| button to find
the desired program. Select <default application> and the operating system
opens the file with the program, linked to the defined file extension. If <open
folder only> is selected, the windows explorer starts with the folder opened,
where the generated file is stored. Each new application, selected or entered
by the user will be added to the drop down list for further usage. To reset the
list to its default entries, click Reset List.

3.20.4 Spectrum Display Settings

The Spectrum Display Settings window lets
you change the settings for spectrum chart
presentation. Click Spectrum Display in the
Settings group on the Format and Settings
tab of the Ribbon to open the window. The
command button is only visible, if the used
reader can have a spectrometer installed for
absorbance measurements (like Omega or

PHERAstar FS).

Show spectrum bar in the

microplate view

Spectrumn Display Settings @
Spectrum Curve Settings

| Show spectrum bar in the microplate view,

| Show selected wavelenath lines in corresponding color

| 5how spectrum colors as background of the spectrum curve.

Intensity of background (in Percent)
[
0 0 20 30 40 50 80 /0 80 90 100

Close | | Help

If checked, a small spectrum bar is displayed under the spectrum curve in each
well used in the microplate view, if the spectrum view mode is active.

Show selected wavelength If checked, the wavelength lines viewed in the spectrum curve chart will be

lines in corresponding
color

Show spectrum colors as

background of the
spectrum curve

Intensity of background

displayed in the color of their lambda value.

If checked, a light background, colored according to the lambda value of the X
axis is displayed in the spectrum curve chart.

This sliding bar is enabled, when the spectrum color background above is
checked. The intensity of the background can be changed using the slider.
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3.20.5 Number Format Settings

The presentation of Normber Format Setti 8
numerical data is based on | oo T ornat SEHATE
genera' number format Global Time Format Settings
settings. These settings are @) Use automatic display format  (e.0. Smin 235 or 6h 12 min) [ Advanced Settings. .. J
defined with the Number D In seconds
i i User defined format: Hili e - Time Separator Character: |:
Format Settings window. : defined fo hh h
i h = hours, m = minutes, s = seconds, z = miliseconds, : = time separator.

Click  Number  Format h=t d lisecond

. . One sign = no leading zero, two signs (for h, m and s): a leading zero for values < 10 (g.g. 03),
Settings in the Number three signs (for z) = up to two leading zeros.

Format group on the

. Global Number Format Settings
Formats and Settings tab of

the Ribbon to open the Dedmal Separator format: | english/US format vJ (Dedimal separator: . )
window. Maximum number of digits before changing to sdentific format: 6/(0-17) [=0.000001]
To change the presentation Maximum predision before changing to sdentific format (10 *E~x): | & (0-17) [= 1000000]

of certain number formats

. . Data Dn dent Mumber F t Setti
use the function described SR BRI L P BB

. Data Type: Format Digits: Fixed: 1)  Switch to Reset to

in Chapter 3.20.6. Representation: Scientific: 2) Default
w . Floating Point + yes yes efau

Press the OK button to Raw Data Values (Units) | o] | Default

apply the entered changes. FP Values

m

W 1 [[ves yes Default
Defaut batton 1o reset al | | | O o
changes to default settings. Absorbance ValuesinmOD [0 0 boint o [Flyes yes [ Default |
Transmission Values 2 [Cyes yes
Concentration Values m 3 [ yes yes Default |

Dilution Factors - . - .. - = = s o

-

1) Always display digits (e.g. 1.200 instead of 1.2if three digits are defined)
) Switch to scientific format for values above 1000000 or between 0 and 0.000001

Reset all to Default oK | [ Cancel I I Help

General Time Format Settings

Use automatic Select this mode to use the automatic time format function. Time values are displayed in one
display format of the four ways shown in the table below:

Maximum displayed time value value displayed in
< 2 seconds ms (milliseconds)
>= 2 seconds and < = 5 minutes s (seconds)
> 5 minutes and < 5 hours min (minutes) (e.g. 24 min 13 s)
>=5 hours h (hours)

You can change the default limits
to switch between the different
display formats: Click Advanced Define limits to switch kinetic time display format:
Settings... to open the Advanced
Kinetic Display Format Settings
diaIOg box and enter the desired Display time values between 2 seconds and

values: 300 seconds as seconds (e.g. 142 s)

Advanced Kinetic Display Format Settings @

Display time values below 2 seconds as miliseconds (e.g. 1.3 s as 1130 ms)

Display time values between 300 seconds and
18000 seconds as minutes(e.q. 6 min 12 s

Values above 18000 seconds are displayed as hours (e.q. 8 h 32 min)

[ oK “ Cancel “ Help

In seconds Select this mode to display time values always in seconds.
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User defined Select this mode if you want to define your own time display format. Use the drop down list
format to select one of the proposed formats or enter your own format. See the table below, how to
define the format:

h hours. Only as many signs as needed are displayed.

hh hours. Minimum two signs are displayed (02 instead of 2).

m minutes. Only as many signs as needed are displayed.

mm minutes. Minimum two signs are displayed (02 instead of 2).

S seconds. Only as many signs as needed are displayed.

SS seconds. Minimum two signs are displayed (02 instead of 2).

z milliseconds. Only as many signs as needed are displayed.

zz milliseconds. Minimum two signs are displayed (02 instead of 2).
zzz milliseconds. Minimum three signs are displayed (002 instead of 2).

Note: Using the formats s,z or ss,zzz is only useful for time values below one minute,
because the seconds are only displayed up to 59. The same is for minutes above 59
(for e.g. m:ss,zzz).

Time If the user define format is selected, you define the separator between time values
Separator (separator between hours, minutes, seconds and milliseconds) in this field.
Character

Note: The time format settings are ignored for ALPHASCREEN, TRF and TRF advanced test runs!
General Number Format Settings

Decimal Separator Format Select from the drop down menu the style of numbers used, either in
the native format (defined by the operating system) or the English
number format. The used style defines the decimal separator. The
used separator is displayed behind the drop down menu.

Maximum number of digits before Defines the maximum number of displayed digits. If the displayed

changing to scientific format value has more than the maximum number of displayed digits and
Switch to Scientific (see below) is enabled for this value, the value is
displayed in scientific format (e.g. maximum digits = 5, 0.00000123 is
displayed as 1.23E-6).

Maximum precision before Defines the maximum displayed value in floating point format. If the

changing to scientific format absolute displayed value is greater than the 10 * 1" (n= maximum
precision value) and Switch to Scientific (see below) is enabled for
this value, the value is displayed in scientific format (e.g. n = 5,
2300000 is displayed as 2.3E6)

Data Dependent Number Format Settings

MARS can display numerous types of data. For the different number types, the standard display settings can
be defined separately. For each data type, the following settings can be defined:

Format Representation Use the drop down menu to define whether the data should be displayed in
floating point style (like 1.243) or in scientific style (like 71.2E-3).

Digits Only enabled if floating point style is selected. Enter the maximum number of
digits to be displayed for the number (the number will be rounded if necessary).
Fixed Only enabled if floating point style is selected. If checked, the number will

always be displayed with the entered number of digits. Missing digits are displayed
as 0 (e.g. 1.2 is displayed as 1.200 if three digits are entered)

Switch to scientific Only enabled if floating point style is selected. If checked, the presentation of
the number will be switched to a scientific representation if the number exceeds
the defined minimum or maximum limits for floating point representation. The limits
are defined in the General Number Format Settings section above.

Press the Default button to reset the settings for this data type to default settings.

3.20.6 Number Format Settings for Data Nodes and Chart Axes

The presentation of numerical data is based on general number format settings. These settings are defined
with the Number Format Settings window. Click the Default Number Format Settings button in the Number
Format group on the Formats and Settings tab to open the Number Format Settings dialog box.

In addition, the presentation of certain numerical data can be changed with the Change Format Settings
dialog box.
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These data can be:

1. The displayed data of each node in the navigation tree that refers to numerical data. For data nodes
certain settings can also be changed directly with the controls in the Number Format group on the Formats
and Settings tab:

£,0

L% Display data in floating point presentation

.0
60" Display data in scientific presentation

,0
"% Increase the number of maximum displayed decimal places

00
*2 Reduce the number of maximum displayed decimal places.

| FixPigits| If pressed (highlighted), the number of displayed digits is fix (see Always display digits below)

2. Axis labels of charts (each axis can be set individually).

To open the Change Format |change Format Settings =
Settings dialog box for data

nodes in the navigation tree,
you have to select the
concerned node in the tree and
open the Change Format
Settings... menu item in the
popup menu of the navigation

Blank corrected Format Settings

@) Floating-Point Representation Digits: 2

Always display digits (e.q. 1.200 instead of 1.2 if three digits are defined)

tree or click the dialog box Switch to sdentific format for values above 1000000 or betweenOand! |
launcher in the Number Format 0.00000 1
group on the Formats and
Settings tab. o _

Scientific Representation (e.g. 12E3 or 1.3E-9)
To change the number format
fae;grsg,ls p?;ssdlstﬁ:yecéh;));: Reset to standard |5tandard Settings... |
Settings button on the Axis
settings window to open the Apply | | Close | | Help |

Change  Format  Settings
window for this axis.

With the Reset to standard button the settings can be changed to the standard format settings defined in the
Number Format Settings window.

The Standard Settings... button will open the Number Format Settings window.

To use the entered settings, press the Apply button.

Changeable Settings

The data can be displayed in a floating point representation or in scientific representation:
o Floating point representation

The floating point representation displays data in the normal format like 7.25 with a certain number of digits
separated by the preset decimal separator.

Digits Enter the maximum number of digits to be displayed for the number (the number
will be rounded if necessary).

Always display digits  If checked, the number will always be displayed with the entered number of digits.
Missing digits are displayed as 0 (e.g. 1.2 is displayed as 1.200 if three digits are

entered)
Switch to scientific If checked, the presentation of the number will be switched to a scientific
format... representation if the number exceeds the defined minimum or maximum limits for

floating point representation. The limits can be defined in the Number Format
Settings window.
e Scientific representation

The scientific representation displays data always in a format like 8.5E712 or 1.25E-9 where 8.5E12 means
8.5*10"and 1.25E-9 means 1.25*10°.

2010-03-16 0470F0027A 73/121



PHERAstar Software Manual - Part III: MARS Data Analysis BMG LABTECH

4 Perform Calculations

When opening a test run measurement in MARS for the first time, a default view will be displayed showing
the measured raw data, the blank corrected data (if blanks were defined in the protocol settings) and the
calculated averages of replicates (if replicates were defined in the protocol settings). See what happens,
when you open a test run the first time in the chapter 2.4: Test Run Settings.

To further evaluate the data, MARS provides numerous calculation methods to choose from. Most
calculations can be combined together and all intermediary results can be viewed.

Each calculation performed creates a new data node in the navigation tree. For calculations defined for data
using more than one wavelength, the calculation will be performed for each wavelength (except for
calculations where arithmetic operations between two wavelengths are used).

The calculation results can be viewed directly in either the microplate view or the table view, as a new data
node is added to the navigation tree automatically after performing a calculation.

The performed calculation steps for a result data node are displayed in the detailed information window
under the navigation tree. The steps are displayed as a hierarchical series with the last performed calculation
shown at the top:

Standards calculations:
Wavelength: 545-10, 590 (Mo, 24)
Linear regression fit

The top lines describe the last performed calculation for this node.

Based on: The Based on list shows all calculations performed successively
L Sum of Range 1 starting with the latest. The hierarchy shows which calculation was
L+ Averane performed on the output data of the previous calculation. The last
L Blank corrected line is always the raw data node because all calculations are based
“ Raw Data on the measured data.
To perform a new calculation click Calculations in the Data Reduction group on the Home -

tab of the Ribbon or select the required calculation method directly by clicking the
corresponding control in the Single Calculations group on the Calculations tab. The
calculation window will then open. If selecting the desired calculation in the Single
Calculations group, the page of the selected calculation method will open automatically in the calculation
window.

Calculations

If the test run measured has standards in the layout and you want to perform a standard E
calculation (curve fitting), in most cases it is possible to use the standard calculation wizard to get Q
a quick and easy result. Read how to use the wizard in the chapter 4.20: Standard Calculation
Wizard.

After selecting a number of wells in the microplate view, calculations can be performed using the statistic
over selected wells option. This feature becomes available, after two or more used wells are selected in the
microplate view. To perform the calculation select the menu item Statistic over selected wells...from the
microplate view popup menu or by clicking Statistic over Selected Wells in the Common group of the
Calculations tab.

Wizard

For test runs containing kinetic data, it is important to define ranges before creating calculations using the
kinetic data. Read how to handle and use ranges in the chapter 4.1: Ranges.

To change the parameters of a previously performed calculation, this can be done by opening the node pop
up window, by clicking on the calculation using the right mouse key. You can then select the Change
calculation option from the menu to change any parameter of the calculation except the input data.

If the parameters of a calculation are changed and there are further calculations whose input data are the
output data of the changed calculation, the corresponding calculations will also be recalculated.

4.1 Ranges

Ranges are used for test runs containing kinetic data or a measured spectrum. At least one range should be
defined to perform a calculation based on a range for that test run.

A range defines an extract of your kinetic or spectrum data. A range can include the complete measurement
data down to a single cycle/interval/wavelength of a measurement.

It is possible to define more than one range, and ranges can overlap. See how to define and manage ranges
in the section Define a Range.
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When having defined a new range, a calculation can then be selected and the input data for that calculation
method defined. See the chapters 4.8: Kinetic Calculations and 4.17: Spectrum Calculations, how to perform
calculations based on a range.

It is possible to define more than one calculation on the same range (e.g. both the slope and the average
may be needed from the same range).

Kinetic ranges are displayed in the signal curve chart and in the range window. Spectrum ranges are
displayed in the spectrum curve chart and in the range window.

Each range gets its own number starting with one. If unused ranges are deleted (ranges used to perform
existing calculations cannot be deleted), the ranges will then be renumbered to compensate for this.

For kinetic ranges, it is possible to define a baseline range. It defines the cycles/intervals for a baseline
correction. The baseline range can be differentiated from the other ranges by its name (baseline ranges are
called baseline #no., normal ranges are called range #no. #no is the number of the range) and by its color in
the signal curve chart as it will appear red instead of blue.

4.1.1 Predefined Ranges

After opening a kinetic or absorbance spectrum test run for the first time, at least one range for the whole
kinetic/spectrum measurement will be created automatically.

If the test run contains injections, additional kinetic ranges will be defined: Creating one range before the
injection and one range after the injection (including the injection cycle).

41.2 Define a Range

To define a new range use the range functionality options shown on the signal curve chart and on the
spectrum curve chart to add, move or resize a range or use the range menu:
Range Window

You can open the window by clicking Ranges in the Data Reduction group on the Home tab of
the Ribbon (the same can be done by clicking Define Ranges in the Common group of the
Calculations tab). Ranges

i )

4 Define ranges E'@

Kinetic Ranges | Spectrum Ranges

Range First cyde time Last cyde time Mew Range

-

value value
Range 1 1 Os 4 145 Delete Range
Range 2 4 145 3 33s

The window shows up to two tabs, one for kinetic ranges (if the test run contains kinetic data) and one for
spectrum ranges (if the test run is an absorbance spectrum measurement). On each page you see a list with
all ranges and their start and stop cycles/intervals, respectively their start and stop wavelength.

To change the borders of a kinetic range, click in the cycle field you want to change and enter the new cycle
value, or for a spectrum range, click in the wavelength field you want to change. These values can also be
changed up or down, using the small spin control that appears on the right side of the field when you click on
it.

It is possible to add a new range by clicking on the New Range button. The borders of the new range will
cover from the first cycle/interval to the last, respectively from the first measured wavelength to the last. The
border values can then be changed as described above.

To delete a range, select the range or ranges you wish to delete and press the Delete Range button.

Any changes made to a range that has had a calculation performed on it will result in calculation being
recalculated according to the amended range.
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4.2 Calculations

To perform a single calculation, select the calculation from the calculation window, define the properties of
the calculation and perform the calculation by pressing the Apply or the Apply and Close button in the
window.

+ Define Calculations... EI@

Basic Calculations *

Content Based Corrections

x4 Comrections B

_ N blank correction @ use average of blanks [ neq. cirls.
O Replicate Statistics x-ﬁ blank correction {ignore groups) use median of blanks [ neg. ctrls.
‘- TR-FRET Calculations
N
E Kiretic: Calculations *ﬁ

|]_53: Standard Curve Calculations

A-B 2
13 et eculiors /| Baseline Correction

" alidati

/j' alaations Select the input data:

&% Spectium Calculations

a Raw Data -

1 Kinetic Spectrum Calculations

Define Baseline Range: Caorrection Mode

-

Advanced Calculatio... = Startcyde: 1 = Os Stopcyde: 4 63s @) subtraction () division

4

ﬁ Curve Smoothing

b Kinetic Curve Fitting

.-';l; Concentration Calculations
* Azzay Quality

() User Defined Formula

«@ Enzyme Kinetic

% Curve Scaling

|Apph|' and Close| | Apply | Close | | Help

Depending on the test run the following calculations can be performed:

Basic calculations:

Blank corrections

Negqative control corrections

Baseline corrections

Replicate statistics

EP calculations

TR-FRET calculations

Kinetic calculations (Calculations based on ranges over cycles/intervals)

Standard curve calculation (Curve fitting)

Data calculations (Arithmetic operations between wavelength or output data of other calculations)
Validations (Classifies the data in good / bad / unknowns...)

Spectrum Calculations (Calculations based on wavelength ranges over a spectrum)

Kinetic Spectrum Calculations (Difference or Ratio between two spectra measured over time)

Advanced calculations:

Curve Smoothing (Moving average) (Curve smoothing for the signal curve)

Kinetic Curve Fitting (Curve fitting based on ranges over signal curves)

Concentration calculations (Calculations based on known and calculated concentrations)
Assay Quality (Z', signal to blank, signal to noise...)

User Defined Formula (Formula generator based on well values)

Enzyme Kinetic (Performs an enzyme kinetic calculation to calculate Km and Vmax)
Curve Scaling (Converts a signal curve to a percentage presentation)

The subdivision into basic and advanced calculations helps to simplify the window and allows you to find
better the most often used calculations. You can change the division if you want to have some of the
advanced calculations in the basic calculation section and vice versa. Just click the desired item in the menu
and move it with the mouse to the desired section and position. The changed division will be saved -
individually for each user - and restored after restart of the program.

To open or collapse a section click on the double arrows on the right side of the section caption.
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Special calculation:

Statistic over selected wells (Not found within the Define Calculations window, but if wells are selected in the
microplate view, this calculation will be performed when the menu item Statistic over Selected Wells... in the
microplate views popup menu or in the corresponding menu item under the calculations menu is selected).

Details of each single calculation are explained in the appropriate chapters of the calculation method.

To perform more than one calculation, just apply the defined calculation and change to the page of the next
calculation you want to perform. The data of the newly created calculation will be immediately available to be
used as input data for the next calculation.

To perform only one calculation at once, press the Apply and Close button to close the calculation window
after the calculation was performed.
4.3 Corrections

The corrections page *¥ contains two groups. One page shows corrections made using the blank and
negative controls, and the other for baseline corrections.

Content Based Corrections

*8 [¥]blank correction @ use average of blanks / neg. cirls,
x-ﬁ blank correction (ignore groups) use median of blanks [ neg. ctrls.
N negative control correction

x-ﬁ negative control correction {ignore groups)

+ | Baseline Correction
Select the input data:

Average based on Blank corrected -
Define Baseline Range: Correction Mode
Startcyde: |1 = 0 min Stopoyde: 4] = 1 min 30 = @) subtraction division

4.3.1 Content Based Corrections

There are two groups of content based corrections: The blank corrections and the negative control
corrections.

If the layout contains more than one blank or negative control you can define if the average or the median of
all blanks/negative controls should be used for the correction with the radio control on the right side of the
window.

4.3.2 Blank Corrections

Blank Correction
If there are blanks defined in the layout of the test run, it is then possible to perform a blank correction when
you check the blank correction check box. If no blanks are available the check box will be disabled.

The blank correction calculates the average or the median of all available blanks and subtracts the value
from the raw data.

Blank Correction (Ignore Groups)
If you have groups in addition with blanks, the normal blank correction would calculate the averages or the
median of the blanks from each group and subtract the appropriate values from the corresponding groups.

If you want to calculate the average or the median of the blanks of all groups and subtract this value from all
raw data, this can be done using: blank correction (ignore groups) option. This option is only made available
if you have groups with blanks.
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4.3.3 Negative Control Corrections

Negative Control Correction

If there are negative controls defined in the layout of the test run, it is possible to perform a correction using
the negative controls. Check the negative control correction check box. If no negative controls are available
the check box will be disabled.

The negative control correction calculates the average or the median of all available negative controls and
subtracts the value from the raw data.

Negative Control Correction (Ignore Groups)

If you have groups in addition to negative controls, the normal negative control correction will calculate the
averages or the median of the negative controls from each group and subtracts the appropriate values from
the corresponding groups.

If you want to calculate the average or the median of the negative controls of all groups and subtract this
value from all raw data, this can be done using: negative control correction (ignore groups) option. This
option is only made available if you have groups with negative controls.

4.3.4 Baseline Corrections
If a test run has kinetic data, this option is enabled to perform a baseline correction.

The baseline correction will calculate the average of the values in the baseline range and subtract or divide
this value from all the kinetic data of the selected input data.

Use the Correction Mode control to define if the values should be subtracted or divided.

Select the input data: Select the input data for the baseline correction. This can be the output result of any
calculation performed using kinetic data or the raw data.

Define Baseline Range: Define the start and stop cycle/interval of the baseline range. The borders of the
baseline range can even be changed after applying the calculation. Open the signal curve chart, and see
that the base line range is shown as a red border range. Change the borders of the range as described in
the chapter 3.9.1: Range Functions in the Chart.

The calculation will be automatically updated.

4.4 Replicate Statistics
The replicate statistics page ¥ is only enabled if the layout of the test run contains replicates.

Replicate Statistics
Select the input data:

| Blank corrected raw data - |

Select the caloulation method:

|.ﬁ.'u'erage - |

Select the input data: Select the input data for the replicate statistic. This can be the result of any
calculation performed using replicates and output data in numbers.

Select the calculation method: Select the calculation method for the replicate statistic.

Available methods:

Average: Calculates the average of all replicates of the same content.

Standard deviation: Calculates the standard deviation based on samples (in this case
replicates of the same content). The standard deviation is a measure of how widely values
are dispersed from the average value. The SD value is calculated using the following
formula:

Standard deviation n: Calculates the standard deviation based on an entire population
(in this case replicates of the same content). The SD n value is calculated using the
following formula:

78/121 0470F0027A 2010-03-16



BMG LABTECH PHERAstar Software Manual - Part III: MARS Data Analysis

Note: The standard deviation n is the recommended standard deviation method, as the measured data
applies to an entire population and not just the samples.

%CYV: Calculates the standard deviation of the replicates of the same content divided by the average of the
replicates of the same content, and multiplies this number by 100 to express the result as a percentage.

%CV n: Calculates the standard deviation n of the replicates of the same content divided by the average of
the replicates of the same content, and multiplies this number by 100 to express the result as a percentage.

Minimum: Finds the minimum value of the replicates of the same content.
Maximum: Finds the maximum value of the replicates of the same content.

Median: Finds the median value of the replicates of the same content. The median is described as the
number separating the higher half of the replicates from the lower half. The median is found by arranging all
the content replicates from lowest value to highest value and picking the middle one. If there is an even
number of replicates, the median is not unique, so the mean of the two middle values is taken.

4.5 FP and TR-FRET Calculations

These calculation methods () are only available if the test run is either a fluorescence polarization
measurement (FP calculations) or a TR FRET measurement (TR-FRET calculations) using two
measurement channels simultaneously (not available on all readers!). Using these calculations, the two
measurement channels will be compared against each other. The available calculation operations differ,
depending on the measurement methods:

4.5.1 FP Calculations

FP Calculations
Select the input data:

| Raw Data -

Calculation:

| Polarization -

For fluorescence polarization measurements the polarization values are calculated automatically when the
test run is opened. Using this calculation method, further calculations can be performed on the parallel and
perpendicular raw data.

Select the input data: Select the input data for the calculation. This can be the result of any calculation
which obtains the parallel and perpendicular channel data.

Calculation: Select the calculation you want to perform:

Available methods:

Polarization: Calculates the polarization values in mP from the two measured channels (parallel and
perpendicular). 1000 * (parallel - perpendicular) / (parallel + perpendicular)

Anisotropy: Calculates the anisotropy values in mA from the two measured channels (parallel and
perpendicular). 1000 * (parallel - perpendicular) / (parallel + 2 * perpendicular)

Intensity: Calculates the intensity values from the two measured channels (parallel and perpendicular).

parallel + 2 * perpendicular
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4.5.2 TR-FRET Calculations

TR-FRET Calculations
Select the input data:

|Elank corrected raw data -

Calculation:
|F‘.aﬁu w | FRatio multiplier: 10000

Select the input data: Select the input data for the calculation. This can be the result of any calculation
which obtains data from the two channels.

Calculations: Select the calculation you want to perform:

Available methods:

Ratio: Calculates the ratio between the two measured channels (channel A / channel B). Enter a multiplier
for the ratio calculation in the field Ratio multiplier.

Delta F: Calculates the DeltaF value. If the layout contains a negative control, this content will be selected as
negative control. If the layout has no negative control or if you want to perform the calculation based on a
different content you can change the content if you select

another entry in the drop down list negative control. If the REIIfﬂEr.gmi.— Raﬁﬂmg
check box Use average over all groups is checked, groups DeltaF = 5 x100
will be ignored, when calculating the DeltaF value Rﬂnﬂ'ngg

Ratio Signal is the ratio of the signal for which the DeltaF value is calculated and Ratio neg is the Ratio of the
signal of selected negative control (Ratio means: [Value for wavelength 665nm] divided by [Value for
wavelength 620nm)]).

4.6 Curve Smoothing

With the curve smoothing page x> a moving average calculation can be performed for the signal curves of
kinetic test runs.

Curve Smoothing: Moving Average
Select the input data:

|Ei|ank corrected raw data -

Select range (only ranges with at least 4 Intervals are shown):

|F‘.ange 1Intervals: 1 (0s) - 50 (5s) - | = Ranges |

Mumber of moving Intervals: (box car width) 3 | Preview |

(minimum 3, maximum 49,
odd numbers only)

Select the input data: Select the input data for the moving average calculation. This can be the raw data or
the result of any calculation that obtains kinetic data.

Select range: The input data for a moving average calculation are always defined by the first cycle/interval
and the last cycle/interval of a range. It is possible to have one or more ranges defined over your kinetic. See
the chapter 4.1: Ranges, how to define a range. All defined ranges are listed in the drop down list with their
start and stop cycle/interval. Select a range for the calculation from this list. Only ranges with at least four
cycles/intervals are shown, because the minimum number of cycles/intervals for the curve smoothing
process is four. To view, create or change a range, press the Ranges button to open the range window.

Number of moving Cycles/Intervals: Enter the number of cycles/intervals used for the moving window over
the signal curve (box car width). The number must be odd and minimum three. The maximum number is
defined by the number of cycles/ranges in the selected range minus one.

You can open a preview window to see how entered smoothing parameters affect the signal curve. Press the
Preview button to open the preview window.
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4.6.1 Preview of the smoothed signal curve

After pressing the preview button you see a window containing a graph with the smoothed curve:

+ Maving Average Preview E@

~ well D02

max

min =

b car width:
3

Select well: [ oK l ’ Cancel l [ Help

The preview shows the signal curve and the smoothed curve of the first
used well. The blue curve is the original signal curve, the red and thicker
curve is the smoothed curve. If the measurement contains more than one
wavelength data, each wavelength curve is displayed in the graph. In this
case, the smoothed curve and the according signal curve have the same
color but the smoothed curve is still the thicker one. Each wavelength curve
has its own color:

Move the slider on the left to change the width of the moving window (box
car) and see how this affects the smoothing of the curve(s). If you've found
the best width, press ok to take this value as parameter on the calculation
window.

You can change the displayed well if you change the selected entry of the drop down list Select Well.

Note: Pressing OK on the preview window will not perform the smoothing calculation. You have to press

the apply button on the calculation dialog in addition.

4.7 Kinetic Calculations
The kinetic calculations page 2 is only enabled if the test run contains kinetic data.

Kinetic Calculations
Select the input data:

[Elank corrected raw data

Select range:
[F‘.ange 1 Intervals: 11 (50 ps) - 78 (385 ps) v] [-—. F‘.anges]

Select the calculation method:
[Slope v] Slope [Ims -

Select the input data: Select the input data for the kinetic calculation. This can be the raw data or the result

of any calculation that obtains kinetic data.
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Select kinetic range: The input data for a kinetic calculation are always defined by the first cycle/interval
and the last cycle/interval of a range. It is possible to have one or more ranges defined over your kinetic. See
in the chapter 4.1: Ranges, how to define a range. All defined ranges are listed in the drop down list with
their start and stop cycle/interval. Select a range for the calculation from this list. To view, create or change a

range, press the = Ranges | putton to open the range window.
Select the calculation method: Select the calculation method for your kinetic calculation.

Available methods:

Slope: Calculates the linear regression curve for the kinetic points in the selected range and gives the
corresponding slope value for each well. If slope is selected in the method list, a further drop down list
appears beside the list to select the units for the result: The list contains five entries: slope/hour, slope/min,
slope/sec, slope/ms, slopel/ps.

Time to threshold: Calculates the time taken from the first cycle/interval in the selected range for the curve
to reach a given threshold for each well. Enter the threshold value in the entry field Threshold, this option
appears beside the method drop down list when this method is selected.

Time to max: Calculates the time taken for the maximum value to be reached in the selected range for each
well.

Sum: Calculates the sum of all kinetic points within the selected range for each well.

Average: Calculates the average of all kinetic points within the selected range for each well.
Maximum: Finds the maximum value of all kinetic points within the selected range for each well.
Minimum: Finds the minimum value of all kinetic points within the selected range for each well.

Standard deviation n: Calculates the standard deviation based on an entire population
(in this case all kinetic points in the selected range for each well). The standard deviation
is a measure of how widely values are dispersed from the average value. The SD n
value is calculated by the following formula:

Standard deviation: Calculates the standard deviation based on samples (in this case
all kinetic points in the selected range for each well). The SD value is calculated by the
following formula:

Note: The standard deviation n is the recommended standard deviation method,
because the measured data applies to an entire population and not just samples.

%CV n: Calculates the standard deviation n of all kinetic points in the selected range for each well divided by
the average of all kinetic points in the selected range for each well, and multiplies this number by 100 to
express the result as a percentage.

%CV: Calculates the standard deviation of all kinetic points in the selected range for each well divided by the
average of all kinetic points in the selected range for each well, and multiplies this number by 100 to express
the result as a percentage.

Maximum of slope: Finds the maximum slope value of all kinetic points within the selected range for each
well. The slope is calculated using the entered width: A linear regression fit with the number of
cycles/intervals entered in the width entry is performed starting with the first cycle/interval of the range up to
the last. The maximum value of all calculated slopes is the result. You can decide with the Slope Direction
control whether the rising or the falling maximum value should be calculated.

SIng_Direcﬁnn ! Width for slope calculation: 4
@) Rising Falling

Time to max slope: Calculates the time taken for the maximum slope value to be reached in the selected
range for each well. Use the same controls as for Maximum of slope to define the calculation width and the
slope direction.

Median: Finds the median value of all kinetic points in the selected range for each well. The median is
described as the number separating the higher half of the values from the lower half. The median is found by
arranging all kinetic values in the defined range of one well from lowest value to highest value and picking
the middle one. If there is an even number of values, the median is not unique, so the mean of the two
middle values is taken.

If one of the methods Time to... was selected, you can define whether the start Start Time

time for the time to calculation should be from begin of the measurement or the ‘@ Measurement begin
start time of the range for this calculation. Begin of selected range
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4.8 Kinetic Fit Calculations

The kinetic fit L calculation page allows you to perform a formula fit based on a range of a signal curve. The
fit will be calculated for each measured well in the plate. Each well has its own result fit curve and (optional)
result fit parameter(s).

Kinetic Fit Calculations
Select the input data:

|Blank corrected raw data -

Select kinetic range:
|F'.ange 2Cycles: 56 (27min 30s)-90 (#4min30s5) - | += Ranges

Fit method: log. X values  log. ¥ values Select fit parameters [ enter aliases
|4—P‘arameter fit ® 'l | Bottom Minimurm
Fit Farmula: Slope
1 7| P
Slops 7| To Masimum
Top 1+(E) P
y = Bottom* | —— 2
Bottom
Predefine Fit Parameter
Top Value: Bottom Value:

The result of each calculation is a fitted curve in the defined range which can be used like any other signal
curve for further calculations. Outside the defined range, the original signal curve remains.

Note: You can combine different fit methods in one signal curve if you define different non overlapping
ranges and calculate the different fit methods in the different ranges, using one fit calculation result
as input data for the next one.

Select the input data: Select the input data for the calculation. This can be the raw data or the result of any
calculation that obtains kinetic data.

Select kinetic range: The input data for a kinetic fit calculation are always defined by the first cycle/interval
and the last cycle/interval of a range. It is possible to have one or more ranges defined over your kinetic. See
in the chapter 4.1: Ranges, how to define a range. All defined ranges are listed in the drop down list with
their start and stop cycle/interval. Select a range for the calculation from this list. To view, create or change a

range, press the |+ Ranges | button to open the range window.

Fit method: Select the curve fitting method for the calculation. Each curve fitting calculation has a set of
parameters that describes the fit result. You can define which parameter should be used as result. See
Select fit parameters / enter aliases below. Some of the fit methods have different fit formulas, if the x or y
values should be logarithmic. For these fit methods you will find an entry in the drop down list for each
combination of logarithmic and non logarithmic x or y values, where a different fit formula is used. Below the
drop down list you see the selected fit formula.

Available methods:

Linear regression fit. Calculates a straight line through the kinetic range with minimum r? v=mx+b
value. The result describes the line with the parameters m (slope) and b (offset): -

Logarithmic fit. Calculates a logarithmic curve through the kinetic range with )
minimum r2 value. The result describes the curve with the parameters m (scale)and VY = 111 lﬁgl +b
b (offset):

Exponential fit. Calculates an exponential curve through the kinetic range with minimum

: : y=e xh
r? value. The result describes the curve with the parameters k and b: =

Double logarithmic fit. Calculates a logarithmic curve through the kinetic lﬂg vyv=m lﬂ.gl- +h
range with minimum r? value, where the y values are also logarithmic. The _ -
result describes the curve with the parameters m and b:

r — amlogx+b
4-Parameter fit. Calculates the dose response curve in the kinetic range ¥ € *In10
with minimum r? value. Result parameters are Bottom, Top, Slope, IP (point of inflection) for the formulas
(the first one for logarithmic y values, the second one for linear y values):
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If the 4-Parameter fit is selected, additional controls appear 1

; . Slope
on e vindow | L Bottome (TP \(®)
Predefine Fit Parameter. Check this control to predefine the - Bottom

Top and Bottom value of the fit. Enter a value for Top and

Bottom. Top — Bottom
Predefine Fit Parameter v = Bottom + STope
Top Value: 1 Bottom Value: 10000 14+ (E)

X

Segmental regression fit. The segmental regression divides the kinetic range into two segments and
calculates a linear regression for each segment. The result of the fit is the result of each linear regression
and the intersection point of the two lines. Each combination of logarithmic and linear x and y values has its
own fit formula (see Linear regression fit, logarithmic fit, exponential fit and double logarithmic fit).

2nd polynomial fit: Calculates a quadratic polynomial curve v=h+clx +c2x?
according to the kinetic range. The result parameters are b :
(offset), c1 (multiplier 1) and c¢2 (multiplier 2) for the fit formulas:

y=b+cllogx + c2(logx)?
logy = b + cllogx + c2(logx)?

logy = b+ clx + ¢c2x?

3rd polynomial fit: Calculates a third order . .
polynomial curve according to the kinetic range. v=b+clx+c2x“+ c3x
The result parameters are b (offset), c1 (multiplier

1), ¢2 (multiplier 2) and ¢3 (multiplier 3) for the fit - - -3 2 3
formulas: y=Db+cllogx +c2(logx)< + c3(logx)

logy = b +cllogx + c2(logx)? + c3(logx)?

logy = b+ clx + ¢2x® + ¢3x°

Hyperbola fit. Calculates a hyperbola in the kinetic range with minimum r? value. Each combination of
logarithmic and linear x and y values has its own fit formula:

mx _ mlogx 1 _ mlogx _ mx
~ b+logx Gg}_b—l—lngx 08y =i«

V= ¥
” b+x -
Select fit parameters / enter aliases:

In addition to the fit result curve you can create a result node for each available fit parameter. Check the
check box control for the parameters you want to use as result. If you want to use a different name for the
result parameter, enter the alias name in the entry field beside the parameter.

After performing the calculation new nodes appear in the navigation tree. One for the fitted curve and one for
each result parameter you have selected:

Mavigation &L I
Data Modes Fow
-4 ORAC (8)
f__"‘:"-t_t_i_HHS
Micrie

= m Kinetic fit calculations
Exponential fit of Range 2 [ |

=2 Kinetic fit result parameters

k of Exponential fit (Range 2) [l

b of Exponential fit (Range 2)
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4.9 Standard Calculations / Curve Fitting

The standard calculation page E is only enabled if the layout of the test run contains standards. If the test
run is a kinetic measurement, a kinetic calculation must be performed first to enable the standard calculation

page.

Standards Calculations
Select the input data:

|Slope of Range 1 based on Average -

Select the calculation method:

] - X walues ¥ values
Linear regression fit b ] ]
@) linear @) linear
force line through zero logarithmic logarithmic

use dilution factar for standards calculation

IUse Result of Group |- + | for calculation

Dion' t use wells exeeding limitations for recalculated
concentrations (togagle out)™
*) Standards won't be toggled out!

Select the input data: Select the input data for the standard calculation. This can be the result of any
calculation generating end point data. If the test run is a kinetic measurement, a kinetic calculation will need
to be performed first to reduce the kinetic data to one value for each well.

Select the calculation method: Select the curve fitting method for the standard calculation. Each curve
fitting calculation has a set of parameters that describes the fit result and is used for the concentration
recalculation of the samples. See the section Fit Results below for more information.

Available methods:

Linear regression fit. Calculates a straight line through the standards with minimum r? v=mx+bh
value. The result describes the line with the parameters m (slope) and b (offset): o

If force line through zero is selected the linear regression fit calculates a straight line with Y=0 Vv = mx
for X=0: -

4-Parameter fit. Calculates the dose response curve for the 1
standards. Result parameters are Bottom, Top, Slope, Tﬂp [P+ Siope
EC50/IC50 for the formula: v — Bottomx ( )H(;

The variable /P (point of inflection) in the Formula is the ~ Eottom

EC50/IC50 value. The first formula is used if logarithmic Y

values are used, the second is for linear Y values (see Top — Bottom
Linear or logarithmic X / Y Values below) y = Bottom + [ pSlope
If the 4-Parameter fit is selected, additional controls appears 1+ (T)
on the window:
Use EC/IC Predefine Fit Parameter Use EC/IC: Defines if EC or IC value should be calculated.
s IES Fix Top Value: Predefine Fit Parameter: Check this control to predefine the
Top and Bottom value of the fit. Enter a value for Top and
Fix Bottom Value: Bottom.

Cubic spline fit. A spline is a special function defined piecewise by polynomials. The cubic spline calculates
polynomial fit curves between two adjacent standards. The result is a continuous and differentiable curve
with each standard lying on the curve. Therefore the result is not just one formula but a set of polynomial
formulas and r? is always 1.

Point to point fit: The point to point fit calculates linear regression fits between two adjacent standards. The
result is in fact a continuous but not a differentiable curve. Each standard is lying on the curve therefore the
result r?is 1.

2010-03-16 0470F0027A 85/121



PHERAstar Software Manual - Part III: MARS Data Analysis BMG LABTECH

Segmental regression fit. The segmental regression divides the standards into two segments and
calculates a linear regression for each segment. The result of the fit is the result of each linear regression
and the intersection point of the two lines.

2nd pc?lynomlal fit: Calculates a quadratic polynomial curve v=b+clx+ c2x2
according to the standards. The result parameters are b (offset), -
c1 (multiplier 1) and ¢2 (multiplier 2) for these fit formulas (one
formula for each combination of linear and logarithmic X and Y
values - see Linear or logarithmic X /Y Values below):

y=b+cllogx + c2(logx)?
logy = b+ cllogx + c2(logx)?

logy = b+ clx + ¢2x?

3rd polynomial fit: Calculates a third order
polynomial curve according to the standards. V= b+ clx +c2x? + ¢3x3

The result parameters are b (offset), c1

(multiplier 1), ¢2 (multiplier 2) and ¢3 (multiplier V= b+l l(}gx 4+ cE[lgngz e c3(](}gx]3
3) for these fit formulas (one formula for each

combination of linear and logarithmic X and Y _ i 2 3
values - see Linear or logarithmic X /'Y Values lﬁgj’ =b+cl lﬂgl + CE[lﬂglj + CS(lﬂgl)

below): 2 3
logy =b+clx +c2x“ + c3x

Linear or logarithmic X / Y Values: Use the check boxes available to define whether the fit result is shown
using either linear or a logarithmic scaling for the according axes.

Depending on the X and Y Values, a logarithmic calculation may not be possible (i.e. for values <= 0). In this
case the hint Calculation of fit parameters not possible appears where the fit result parameters are normally
shown.

Note: Using logarithmic X values will influence the fit result of a point to point fit, a linear regression fit and
a segmental regression fit. Using logarithmic Y values will influence the fit result of all fit methods.

Use dilution factor for standards calculation: This option appears if there is at least one dilution factor > 1
defined in the layout. If this checkbox is checked, the dilution factor is used for the recalculation of the
concentration values meaning that the result will be multiplied by the dilution factor defined

Use result of group ... for calculation: This option appears if you have more than one group with
standards. It is possible to select that the standard fit result of one group be used for the recalculation for all
other groups. If the '—' entry is selected then every group will use its own fit result for the recalculation of the
concentration values.

Don't use wells exceeding limitations for recalculated concentrations (toggle out): If this option is set,
a well will be automatically toggled out, if a concentration value cannot be calculated with the resulting fit
formula and the value of the well or if the recalculated concentrations exceeds the limitations (see Limitations
for Recalculated Concentrations). Standards used to calculate the fit will not be toggled out, because this
would change the fit.

4.9.1 Fit Result

After performing a standard curve fit, the fit result can then be inspected on the standard curve chart. If this is
the first standard calculation of the test run, the tab for the standard curve page will appear following a
successful fit.

If a fit fails for a group of standards of the test run, the hint Calculation of fit parameters not possible appears
on the detailed window for the fit result and on the fit result window. The reason for a failed fit could either be
a wrong axis scaling (logarithmic instead of linear), or a less number of standards to calculate the fit (see
Limitations for Recalculated Concentrations)

If the calculation of a concentration value fails for a well, you will see in the microplate or table view a text
message that indicates the reason for the failure:
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In the microplate and the table view, the result of the concentration calculation for the contents, based on the

fit result will be displayed.
Text Meaning
n.a. Not available - recalculation not possible (normally the fit itself was not possible)

The calculated concentration value is under the defined limit for this calculation method. (see
Limitations for Recalculated Concentrations table below)

<< std range

The calculated concentration value is above the defined limit for this calculation method. (see
Limitations for Recalculated Concentrations table below)

>> std range

<<Yrange The input value is either under the domain of the fit or under the defined limit for this
calculation method. (see Limitations for Recalculated Concentrations table below)
>>Yrange The input value is either above the domain of the fit or above the defined limit for this
calculation method. (see Limitations for Recalculated Concentrations table below)
ambiguous  The input value is ambiguous, that means that it fits to more than one concentration value.
Limitations for Recalculated Concentrations:
Fit method input (y) minimum [input (y) maximum|concentration (concentration [min. no. of
minimum maximum standards
Linear regression no limit no limit no limit no limit 1
4-Parameter Bottom Top minX*x 0.5 maxX*x 1.5 4
Cubic spline min Y of calculated [max Y of calculated minX* maxX* 4
splines splines
Point to point minY* maxY* minX* maxX* 2
Segmental no limit no limit no limit no limit 4
regression
2nd polynomial no limit no limit minX*x 0.5 maxX* x 1.5 3**
3nd polynomial no limit no limit minX*x 0.5 maxX* x 1.5 4**

*) minY = minimum value of standards; maxY = maximum value of standards; minX = minimum standard
concentration; maxX = maximum standard concentration.

**) if less standards are defined, the degree of the polynomial fit will be reduced (e.g. from 3nd to 2nd if only
3 standards are available or from 2nd to linear regression if only 1 or 2 standards are available)

4.10 Concentration Calculations

The concentration ﬂ.‘acalculation page allows you to perform arithmetic operations based on recalculated
concentration values (by a standard curve fit calculation) and known concentrations (standard
concentrations).

With these calculations only values of wells which contain a standard with a defined standard concentration
value are considered.

Calculations based on known and calculated concentrations
Select the input data:

|-1—Parameter fit based on Average of Range 2

Calculation:

|F‘.aﬁn between known and calculated concentration w | Ratio multiplier: 1

Select the input data: Select the input data for the calculation. This can be the result of any standards
calculation with concentration values as result data.

Calculation: Select the calculation method for your calculation.
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Available methods:

Difference of calculated and known concentration: Subtracts the calculated concentration value from the
standard concentration value.

Ratio between known and calculated concentration: Calculates the ratio between the known and the
calculated concentration. The result will be multiplied with the entered ratio multiplier.

Ratio between calculated and known concentration: Calculates the ratio between the calculated and the
known concentration. The result will be multiplied with the entered ratio multiplier.

Percentage deviation of calculated from known concentration: Calculates the deviation in percent of the
calculated concentration from the known standard concentration. If the calculated value is less than the
standard concentration, the percentage value is expressed as negative value.

Ratio Multiplier: Enter a ratio multiplier for the calculation.

4.11 Data Calculations

The data calculation page i allows you to perform arithmetic operations between either two different data
inputs or between two sets of wavelength data for the same data input.

Data Calculations
Select the first input data: Wavelength

Blank corrected raw data - | |*‘rI:II:I—.1.I:II 665 - |

Multiplier: 1 Calu:ulaﬁn:un:|diuided by "|

Select the second input data:
Blank corrected raw data - | |abs-fP32, A15TR - |

Select the first input data: Select the first input data for the data calculation. This can be the result of any
calculation which outputs the data as numbers.

Select the second input data: Select the second data input for the data calculation. This can be the result
of any calculation which outputs the data as numbers.

Wavelength: If the selected input data has more than one measured wavelength, it is possible to select the
wavelength on which the calculation should be performed. If you select the entry All in the list, the calculation
will be performed for each wavelength (wavelength 1 of the first input data with wavelength 1 of the second
input data, wavelength 2 of the first input data with wavelength 2 of the second input data and so on).

Multiplier: Enter a multiplier for the calculation.
Select the calculation method: Select the calculation method for your data calculation.

Available methods: minus, divided by, plus, multiplied by.
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4.12 Validations

The validations page x‘fl lets you classify your data. Similar to the color modes for the Microplate View, the
data can be grouped into good or bad (pass or fail) categories:

Passed [ Failed Validations - HIT Criteria
Select the input data:

|F‘.aw Data - | Mode: |gu:md /bad funknown -
Wavelength: % of Lower Threshold: * % of Upper Threshold: *
450 100| B Blank group: A - 100 | 20000 -
500 100| B Blank group: A - 60 C4Controlgroup:D
Display:
<=Lower bad - Between good - ==Upper bad -

Threshold: Thresholds: - Threshold:
< [~] I - |

* select a content or enter a fix value

Select the input data: Select the input data for the validation. This can be the result of any calculation which
outputs the data as numbers.

Mode: select the kind of validation: good / bad, good / bad / unknown or gradient.

For each measured wavelength you can enter a threshold (for the good / bad mode) or a lower and an
upper threshold (for the good / bad / unknown mode) or a start and a stop value (for the gradient mode).
Enter a threshold value that divides the good from the bad data or defines the lower and upper boundary of
your classification. You can also select contents out of the pull down list that defines the threshold value. Use
the % of entry field to define a percentage of a content value (e.g. 20 % of the blank value).

Display: Text and background color is defined here that will be shown with the result of the classification.
For the good / bad and the good / bad / unknown modes, you can define if wells, exceeding the defined
thresholds should not be used further on. Therefore the drop down list for the displayed text has the entry
<Don't Use Well>.

If <Don't Use Well> is selected, the subjacent color control changes to a list control, that allows you to define
if only wells with special contents should be set to unused.

Another special meaning has the entry <Value>. If this item is selected, the value of the well for the selected
input data is displayed together with the selected color as background.

If gradient mode is selected, the drop down list contains the additional entry <Percentage>. If you select this
entry, not the value but a percentage representation of the value based on the entered start and stop values
will be displayed.

Value <= (Lower) Threshold (not for the gradient mode): Select the text displayed for the values
under/equal to the (lower) threshold out of the drop down list, or enter any text into the entry field and select
a according background color.

Value >= (Upper) Threshold (not for the gradient mode): Select the displayed text for the values above the
(upper) threshold out of the drop down list, or enter any text into the entry field and select an according
background color.

Value between Bounds (only for the good / bad / unknown mode): Select the displayed text for the values
between the lower and the upper threshold out of the drop down list, or enter any text into the entry field and
select an according background color.

Start Color / End Color (only for the gradient mode): Select the background color for the start and for the
stop value. All values between these two values will be displayed with a background color between the two
selected colors according to the percentage of the position of the value between the start and the stop value.
Select Rainbow colors if the background color should follow the color of the rainbow spectrum.
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4.13 Assay Quality

The assay quality * calculations page provides several methods to analyze your measurement.

Assay Quality Calculations
Select the input data:

|F‘.aw Data - |

Select the caloulation method:

|3' - | based on |P Positive control group: A - |

and |N Megative control group: A b |

(3:01+3-02)
Z' = ]. — Group Handling
“,U]_ — 2‘ @) Use selected content for all groups
Calculate for each group

Ignore groups

wl and o 1: Average and standard deviation of data 1
pand o Average and skandard deviation of data 2

Select the input data: Select the input data for calculating the assay quality. This can be the raw data or the
result of any calculation.

Select the calculation method: Select the calculation method for your assay quality.

Available methods:

Z' (Z prime). Calculates the Z prime value based on the (3 gl + 3- 52)
reference contents you define. Select a content out of each Z'=1-
drop down list for each of the data on which the Z prime |ﬂl —JHZ|

calculation is based on. The formula for the calculation is:

U1 is the average of the values over the replicates of the first reference content

ol is the standard deviation over the replicates of the first reference content.

U2 is the average of the values over the replicates of the second reference content
o2 is the standard deviation over the replicates of the second reference content.

Signal to blank: Calculates the Signal to blank ratio for each

well. You can select the content which represents the blank .y ;u_sjgna}
value with the select blank drop down list. If the layout S/IB=—7"7""—+
contains blanks, it will be preselected. The formula for the !ubczckg?’ound

calculation is:

U signal is the average of the values over the replicates of the content for which the S/B value is calculated.
M background is the average of the values over the replicates of the blank.

Signal to noise: Calculates the Signal to noise ratio for each

L, — U

well. You can select the content which represents the noise ¢/ AT — "i signal ’Eb“"fkgm“”d
value with the select noise drop down list. If the layout contains te 2 2
blank, it will be pre-selected. The formula for the calculation is: Crsjgnm' + O-ba:kgmund

U signal is the average of the values over the replicates of the content for which the S/N value is calculated.
o signal is the standard deviation over the replicates of the content for which the S/N value is calculated.

U background is the average of the values over the replicates of the noise (blank).

o background is the standard deviation over the replicates of the noise (blank).

Note: It is important to have enough replicates for a reasonable Z', Signal To Blank or Signal To Noise
calculation. Make sure that the input data for these calculation methods are NOT the result of a
replicate statistic or based on a replicate statistic!

Percentage calculation: Set the value of each well in a percentage

relation between a 0% and a 100% reference. You can select the S?'cr}mﬂ—ym
content which represents the 0% reference value and the content [0 — i < 100
which represents the 100% value. If the 0% value or the 100% value i —

[x]

should be a fixed number (like 0% = 0), you can enter the value in the
related entry field.
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In addition, you can enter a percentage value to use e.g. 90% of the 100% reference or 110% of the 0%
reference. The formula for the calculation is:

U 0% is the average of the values over the replicates of the 0% reference.
U 100% is the average of the values over the replicates of the 100% reference.

Group Handling: If the layout of the test run contains groups, you have to decide how groups are handled:

Use selected content for |Use the selected content of a group for the calculation even if the calculated
all groups well is in a different group.

Calculate for each group |Use the selected content of the group of the calculated well. If the group of the
well does not have the selected content, no calculation is done for that well.

Ignore groups Ignore the groups and calculate the result as if no groups where defined.

4.14 User Defined Formula

The user defined formula calculation page T allows you to define and perform arithmetic operations based
on an entered equation. The result of the equation for each well defines the result data of the created
process.

Enter the calculation formula here:
Select the input data:

Raw Data -
Calculate for contents:
All |Z| Formula name: BMG Equation

Formula: Ll El El |DEL | | Reset Formula |
fx) = | ((x*51)/(x¥))=100

Formula valid

Fix value:

Resulting unit: % - Content: |51 Standard

=

I:I \:I \:I
\:I D EI

E| I+ |

10/fox] (X
7)) [ex
7)lok] [

Well: |

Import Formula | |Export Formula | x (well value) " dilution of x |

Select the input data: Select the input data for the data calculation. This can be the result of any calculation
which outputs the data as numbers. The input data defines the used X value in the formula for each well and
each wavelength (if the input data comes with more than one wavelength).

Calculate for contents: Select the contents for which the formula is valid. The formula is applied and
calculated for all wells containing the selected contents. You can select one or more contents in the drop
down menu.

Formula name: Enter a name that identifies the formula process. The name defines the name of the
process and node name of that process in the navigation tree.
4.14.1 Enter a formula

Formula: The field formula shows the entered formula. The color frame and the text below the field show if
the formula is valid. A syntax check is performed after each entry made into the formula.

Color Text Meaning

green Formula valid The formula is valid. The apply button is enabled and can be pressed if the
formula is completely entered.

orange |Formula incomplete|The formula is incomplete. An operator or a parameter for an operator is
/ Open bracket missing or a bracket is not closed. Please complete the formula.

red Syntax error The combination of the entered operators, variables and constants is not
valid. Please correct the entry to make the formula valid.

Use the operator buttons, the entry fields and the drop down menus (see description below) to enter the
formula. You cannot type in the formula directly in the formula field, but you can set the cursor in the field
with the mouse and you can delete entries with the backspace and the DEL key on the keyboard.
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Description of the buttons above the formula entry field:
Undo the last step(s).

Sets the cursor one position to the left.

Sets the cursor one position to the right.

[(AEEY

Deletes the content (an operator, bracket, variable or constant value) on the left side of the
cursor (if you move the mouse over the button, the content that will be deleted is marked with
a blue background in the formula field).

Reset Formula | Clears the formula entry field.

Adding operators and brackets to the formula (operator buttons):

2
m
|

To add operators to the formula press the according operator button. The operator will be inserted at the
current cursor position. If an operator has two parameters (like division) the operator must be between these
two operators, e.g. x / S1 (first enter the x, using the x (well value) button, then press the division operator
button, and then enter the S1, using the content drop down menu (how to enter variables and constant
values see below). If the operator has one parameter, the parameter for most of these operators is behind
the operator only for the x* operator, the parameter comes before the operator and for brackets the
parameter is enclosed between the brackets. A parameter can be a variable, a constant value or a formula
on its own (enclosed in brackets if needed).

Operator No. Operator description
Button |Parameters
\E 2 Multiplication between the two parameters
+ 2 Division: First parameter is the numerator; the second parameter is the denominator.
\il 2 Addition between the two parameters
E| 2 Subtraction between the two parameters

oX 1 Calculates the power of the parameter based on the Euler's number.

In 1 Calculates the natural logarithm of the parameter

g 1 Calculates the logarithm based on 10 (log10(x)) of the parameter

™ 1 Calculates the absolute value of the parameter (e.g. -5 becomes 5, but 5 remains 5)

1 Calculates the square of the parameter.

Calculates the square root of the parameter.

> (=)

2 Calculates the power of the two parameters. The first parameters is the mantissa, the
second is the exponent of the power calculation.
E| 1 Negates the parameter: -5 becomes 5 but 5 becomes -5
\{__}| 1 Encloses the parameter in brackets.

Adding variables and constant values to the formula:

You cannot add constant values or variable names directly into the formula field with the keyboard. Use the
controls described in this section instead to enter your formula. The value or variable will be inserted at the
current cursor position in the formula entry field.

Fix value Use the entry field to enter fix number values. Press the OK button beside the field to add
the value to the formula.

Content Open the drop down menu and select a content. Press the OK button to add the content as a
variable to the formula. The value of the content, valid for the selected input data will be used
in the formula. If replicates are available, the average value over the replicates is used.

Well Open the drop down menu and select a well. Press the OK button to add the well as a
variable to the formula. The value of the well, valid for the selected input data will be used in
the formula.

x (well value) The variable x will be added to the formula, when you press this button. X is replaced with
the value, valid for the selected input data of the currently calculated well, when the formula
is applied.

dilution of x  The term dil(x) will be added to the formula, when you press this button. Dil(x) is replaced
with the dilution value of the currently calculated well. If no dilution values where defined, a
dilution of 1 is used.
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Resulting unit: Enter the resulting unit of the entered formula. This can be any entered text or you can
select one of the entries of the drop down menu: Use the entry Same as input data, if the unit of the formula
result is the same as the unit of the input data. Select none if the formula has no unit or you don't know the
unit.

Note: The selected unit affects the used format to display the numbers. See chapter 3.20.5: Number
Format Settings.

4.14.2 Export and Import Formulas

If a formula is valid it can be exported to a file to save it and use it for further test runs. To use a previously
saved formula you can import the formula:

Import Formula Press this button to open a file dialog and to import a saved formula. Files
containing a formula have the extension MWF. Only files with this extension can be
selected and opened.

Export Formula If the entered formula is complete and valid, you can press this button to export the
formula to a BMG Labtech formula file (with the file extension MWF). A file dialog
opens. Enter the name for the file (the extension will be added automatically) and
press Save to save the formula to the file.

4.15 Enzyme Kinetic Calculations

The enzyme kinetic calculation page ? s only enabled if it is a kinetic measurement and the layout of the
test run contains standards. Read more about enzyme kinetic and how to set an experiment and use MARS
to evaluate the measurement in Chapter 4.15.3: How to Perform an Enzyme Kinetic Experiment.

The enzyme kinetic calculation algorithm calculates the reaction velocity over the concentration first. Based
on this it performs a hyperbola or a liner fit - depending on the selected calculation method -, to evaluate
Vmax and Km.

Enzyme Kinetic

Select the input data: Wavelength

| Blank corrected raw data - |

Select the calculation method: Concentration unit:
|Mi|:|'|aelis-|'~"lenten fit - | mi

Select kinetic range: Reaction velodty: mM

|F‘.ange 2 Intervals: 5 (2 s) - 120 (59.5s) - | += Ranges |,."sen: -

Define Enzyme Dilution Factor(s) and Extinction Coeffident(s)

Enzyme Dilution Factor: 1| for Group: A » || Different dilution factor for each group
@) Enter Extinction Coefficent(s) Calculate Extinction Coeffident(s)
Extinction Coeffident:

0D /mM 1| for Group: A » [ Different extinction coeffident for each group

Select the input data: Select the input data for the enzyme kinetic calculation. This can be the result of any
calculation that keeps the kinetic data.

Wavelength: If the selected input data comes with more than one wavelength (multi chromatic, dual channel
or absorbance spectrum), select the wavelength for the calculation.

Select the calculation method: Select the desired enzyme kinetic equation to perform the fit of the reaction
rate over the concentration.
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Available methods:

Michaelis-Menten fit. The saturation process describes a hyperbola. The Michaelis- Vmax =x
Menten fit calculates directly the desired variables Km and Vmax based on this y = ———
hyperbola: Em+x

where Y is the reaction velocity and X is the concentration.

Lineweaver-Burk: Transforms the plot of the reaction velocity (V) over concentration ([S]) )
to 1/V (Y-Axis) over 1/[S] (X-Axis) and performs a linear regression fit: y=mx+ b

where VMax = 1/b and Km = m/b

Eadie-Hofstee: Transforms the plot of the reaction velocity (V) over concentration ([S])toV )
(Y-Axis) over V/[S] (X-Axis) and performs a linear regression fit: y=mx+ b

where VMax = b and Km =-m

Scatchard: Transforms the plot of the reaction velocity (V) over concentration ([S]) to V/[S]
(Y-Axis) over V (X-Axis) and performs a linear regression fit: y=mx+ b

where VMax = -b/m and Km = -1/m

Hanes-Woolf. Transforms the plot of the reaction velocity (V) over concentration ([S]) to

[S]/V (Y-Axis) over [S] (X-Axis) and performs a linear regression fit: y=mx+ b

where VMax = 1/m and Km = b/m

Concentration unit: Enter the concentration unit. If the concentration unit is already defined, you can see
and change it here.

Select kinetic range: Select the range for the calculation of the reaction velocity (maximum slope in the
range). See in the chapter 4.1: Ranges, how to define a range. All defined ranges are listed in the drop down
list with their start and stop cycle/interval. Select a range for the calculation from this list. To

view, create or change a range, press the Ranges button to open the range window. \eomRonces |

Reaction velocity: Define if the reaction velocity is volume per microsecond, millisecond, second, minute or
hour.

4.15.1 Define Enzyme Dilution Factor(s) and Extinction Coefficient(s)
Enzyme Dilution Factor: If the enzyme was diluted, enter the dilution factor in this field.

for Group: (only visible if the layout contains more than one group) If groups are defined, a dilution factor for
each group can be entered (the control Different dilution factor for each group must be checked) or the
same dilution factor for all groups can be used. To enter the dilution factor for a certain group, select the
group with the drop down control and enter the desired factor.

Enter Extinction Coefficient(s): If this control is selected, the extinction coefficient to transfer the OD values
to concentration volumes must be entered below. Read more about how to find out the extinction coefficient
with MARS in chapter 4.15.3: How fo Perform an Enzyme Kinetic Experiment.

Calculate Extinction Coefficient(s): If this control is selected, the extinction coefficient to transfer the OD
values to concentration volumes are calculated automatically. Therefore a linear regression fit is performed
on the last cycle/interval of the selected range, where the slope of the fit defines the coefficient. This is only
possible in long-time enzymatic reactions in which the substrate is completely converted into product
indicated by no more change in signal. Read more about how to find out the extinction coefficient with MARS
in chapter 4.15.3: How to Perform an Enzyme Kinetic Experiment.

Extinction Coefficient: If Enter Extinction Coefficient(s) is selected above, this field is enabled and the
extinction coefficient can be entered in this field.

for Group: (only visible if the layout contains more than one group) If groups are defined, an extinction
coefficient for each group can be entered (the control Different extinction coefficient for each group must
be checked) or the same extinction coefficient for all groups can be used. To enter the extinction coefficient
for a certain group, select the group with the drop down control and enter the desired value.

4.15.2 Calculation Result

After performing an enzyme kinetic calculation, the result can then be inspected on the enzyme kinetic fit
chart. If this is the first enzyme kinetic calculation of the test run, the tab for the enzyme kinetic fit curve page
will appear following a successful calculation.
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The calculated Vmax and Km values are displayed in the detailed window and can be displayed and
exported on the enzyme kinetic fit result window.

In the Microplate and the Table View, the calculated reaction velocity for each well is shown for that
calculation node.

4.15.3 How to Perform an Enzyme Kinetic Experiment

This chapter describes how to set an experiment and how to use the MARS Data Analysis software for the
determination of Km and Vmax.

Definition of Km and Vmax

Km (Michaelis-Menten constant) is equivalent to the substrate concentration at which the reaction velocity
reaches half of the maximal velocity. Km describes the affinity of enzymes to a specific substrate.

Vmax stands for the maximal velocity of an enzymatic reaction.
Preparation of the standard curve

A usual enzymatic reaction contains a substrate that is converted into a product with the help of an enzyme.
To determine the conversion from substrate to product it is necessary that the substrate changes its spectral
properties during the reaction. Either the substrate absorbs at a special wavelength and does not give a
signal when it is converted to the product or the substrate gives no signal but the product does. The following
figure shows a reaction example in which the product gives a measurable absorbance signal:

0 Enzyme OH HO
p y D
O.N 0

O;N
PNPA pNP acetic acid

The product pNP (p-nitro phenol) is a yellow substance and shows an absorbance maximum at about 410
nm whereas the substrate pNPA (p-nitro phenyl acetate) does not show any absorbance at 410 nm.

Self made standard curve

Before the enzymatic measurement will start a standard curve of the substrate/product should be taken. The
slope of the standard curve will later be necessary for the enzymatic kinetic calculations. An example for the
pNP standard curve is given here:

Standard Curve{s)

3800 Standards Curve Fit Results  [= | 71 (%]

3600 Linear regression Ak
3400 Formula: ¥ = mx + b
3,200

3,000

m 39,32529

b -0,07265011

2500 r 0,5955208

iz [o009ed1e |
=

Curve Color:

2,800

2,400

2,200

2000

[s]s]

1,800
1,600
1,400
1,200
1,000
0,800
0,800
0,400

0,200

0,000

1} 5,000E-31 D00E-2 1 S00E-2 2 000E-2 2 S00E-2 3,000€-2 3 500E-2 4 DOOE-2 4 SO0E-2 5,000E-2 5 500E-2 6,000E-2 6 500E-2 7 D00E-2 7 S00E-2 8 000E-2 8 S00E-2 9,000E-29500E-2 01
Concentrations inumal
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Software made standard curve

In case that the enzymatic reaction is run until the substrate is completely converted into the product, it is
possible that the software creates the standard curve using the endpoint values of the wells. Please note that
this option is only useful when the substrate is completely converted into the product indicated measurement
values that are no longer increasing or decreasing (plateau). This kind of kinetic measurements usually take
several hours.

Enzymatic measurements using different substrate concentrations

Usually equal amounts of enzyme solution and buffer are transferred into the wells. Different concentrations
of substrate are added using the onboard injectors. A possible layout is given here:

0,025 o005 0,1 0,15 0,175 0,188 0,2

51 52 53 S4 0 S6 oy N B
0,025 005 0,1 0,15 0,175 0,188 0,2

sl 52 o3 &4 53 S6 o7 N B
0,025 o005 0,1 0,15 0,175 0,188 0,2

51 S2 53 54 55 S6 &/ N B

Legend
W 1. Standard Concentrations in pmol
W2 Laypous

The blank should contain everything except the enzyme. The negative control should contain everything
except the substrate.

Evaluation using the MARS Data Analysis software

After measurement the results can be found in the MARS Data Analysis software. First it is necessary to
take a look at the signal curve. An example is given here:

Signal Curve(s)

’_/iamcﬂ.’t?.s}-z Ts)

Range 2 11 (10 s} - T1{T0 s}

an
o
i

|l
|l
|l
|
K
|
|
|
|
|
[
|l
|l
|
|

015 |

o 10 20 30 40 S0 G0 7o a0
Time in =

Choose a range that is useful for the calculation of the maximum slope. The range should be right shifted
from the injection peaks.

After that, open the calculation window and click the tab Enzyme Kinetic. The following window will appear:
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- Define Calculations... EI@
Basic Calculations & Enzyme Kinetic
Select the input data: Wavelength

¥4 Comechions
Replicate Statistics
E Kinetic Calculations
|]’_7‘ Standard Curve Calculations
A8 Data Calculstions

4y, Walidations

Advanced Calculatio._. 2

ﬁ Curve Smoathing

[#% Kinetic Curve Fitting
Concentration Calculations

* Azzay Quality

i) User Defined Farmula

=@ Enzume Kinetic

9% Curve Scaling ]

w7 Plausibility Checks

|Blank corrected raw data - |

Select the calculation method: Concentration unit:

|Mid’13&|is-|'ﬂ'lenten fit

- | pmial

Select kinetic range: Reaction velocty: pmol

|Range 2 Intervals: 5 (10 s) - 64 (33.6 5) i | |-—- Ranges | |,.fmir1

Define Enzyme Dilution Factor(s) and Extinction Coefficient(s)

Enzyme Dilution Factor: 1000 A Different dilution factor for each group

@ Enter Extinction Coefficent(s) Calculate Extinction Coefficient(s)

Extinction Coeffident: 19
0D fumol

A Different extinction coeffident for each aroup

|N:lph-' and Close| | Apply | | Close | | Help |

Now you have to choose the input data — that is usually blank corrected raw data or average based on blank
corrected data. For the calculation method you can choose between the Michaelis-Menten-Fit, Lineweaver-
Burk, Eadie-Hofstee, Scatchard and Hanes-Woolf.

It is very important to type in the unit of the substrate concentrations used. In this case it was pmol per
minute. Select the correct range that was defined before in the Signal Curve window. In case that the
enzyme was diluted the dilution factor should be announced.

The extinction coefficient can either be typed in (the slope of the standard curve) or can be calculated
automatically.

Note: Please note that the automatic calculation of the extinction coefficient is only possible in long-time
enzymatic reactions in which the substrate is completely converted into product indicated by no more

change in signal.

4.16 Curve Scaling

The Curve Scaling calculation converts a signal curve to a percentage presentation between the maximum
value of the signal over time in the selected range and zero. This calculation can be used to normalize the
kinetic curves to their maximum value:

Curve Scaling
Select the input data:

|F‘.aw Data -

Select kinetic range:

|F‘.ange 1Cydes; 1{0s)-5(120s)

- | == Fanges |

Select the input data: Select the input data for the calculation. This can be the raw data or the result of any
calculation that obtains kinetic data.

Select kinetic range: The input data for a curve scaling calculation are always defined by the first
cyclef/interval and the last cycle/interval of a range. It is possible to have one or more ranges defined over
your kinetic. See the chapter 4.1: Ranges, how to define a range. All defined ranges are listed in the drop
down list with their start and stop cycle/interval. Select a range for the calculation from this list. |$nges
To view, create or change a range, press the Ranges button to open the range window.
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Example:

Signal Curve(s)
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4.17 Spectrum Calculations

i
um

The spectrum %% calculation page allows you to define a calculation based on a range over a measured
spectrum. You can only select it, if the test run is an absorbance spectrum test run.

Spectrum Caloulations
Select the input data:

IRaw Data Spectrum -

Select spectrum range:
IRange 1 from 220 nm to 800 nm v] = Ranges

Select the caloulation method:

ILumI maxima v] I Preview I
Output Parameters
0D value Sensitivity:
[F] Wavelength (nm) EE E—
Low High

[]Emoath curve before calculation;

Mumber of moving intervals (box car width):

(minimum 3, maximum 579,
odd numbers only)

Select the input data: Select the input data for the calculation. This can be the spectrum or the blank
corrected spectrum or a spectrum created with the kinetic spectrum calculation.

Select spectrum range: The input data for a spectrum calculation are always defined by the first
wavelength and the last wavelength of a range. It is possible to have one or more ranges defined over your
spectrum. See in the chapter 4.1: Ranges, how to define a range. All defined ranges are listed in the drop
down list with their start and stop wavelength. Select a range for the calculation from this list. To view, create

or change a range, press the |+= Ranges | bytton to open the range window.
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Select the calculation method: Select the calculation method for your spectrum calculation.

Available methods:

Sum: Calculates the sum of all measurement values for all measured wavelengths within the selected range
for each well.

Maximum: Finds the measured maximum value within the selected range for each well.
Minimum: Finds the measured minimum value within the selected range for each well.

Local maxima: Calculates all local maxima within the selected range for each well. See an example of local
maxima or minima in the picture below.

For each maximum found, a node in the workflow tree will be created to see the associated value(s) of the
maximum for each well (and cycle if it is a kinetic test run). See the section Extended parameters and
created result for Local Maxima, Local Minima and Inflection points below for more details. In the same
section you can find an explanation of the additional parameters you can use for this calculation method.

Local minima: Calculates all local minima within the selected range for each well. See an example of local
maxima or minima in the picture below.

For each minimum found, a node in the workflow tree will be

created to see the associated value(s) of the minimum for

each well (and cycle if it is a kinetic test run). See the section

Extended parameters and created result for Local Maxima,

Local Minima and Inflection points below for more details. In s
the same section you can find an explanation of the additional
parameters you can use for this calculation method.

ey i local minimum

Inflection points: Calculates all inflection points within the selected range for each well.

For each inflection point found, a node in the workflow tree will be created to see the associated value(s) of
the inflection point for each well (and cycle if it is a kinetic test run). See the section Extended Parameters
and Created Result for Local Maxima, Local Minima and Inflection points below for more details. In the same
section you can find an explanation of the additional parameters you can use for this calculation method.

Average: Calculates the average of all measured values within the selected range for each well.

Slope: Calculates the linear regression curve for the measured points in the selected range and gives the
corresponding slope value for each well.

Maximum of slope: Finds the maximum slope value of all measured points within the selected range for
each well. The slope is calculated using the entered width: A linear regression fit with the number of
measured values entered in the width entry in the

Parameters group is performed, starting with the first  Slope Direction

wavelength of the range up to the last. The maximum value @ Rising Falling
of all calculated slopes is the result. You can decide with the
Slope Direction control in the Parameters group whether the  Width for slope calculation: 4

rising or the falling maximum value should be calculated.

Output: Select the desired output values. The available output depends on the selected calculation method.
Each selected output type will be displayed in a separate node or group of nodes in the navigation tree.

Available output types:

OD value: This type is available for all calculation methods. It shows the associated OD Value for the given
calculation result.

Wavelength (nm). Not available for the calculation methods Sum, Average and Slope. It shows the
associated Wavelength for the given calculation result.

Slope direction: Only available for the calculation method Inflection points. The result can have the values -
1 for a falling direction, 0 for no slope and 1 for a rising direction.

Extended parameters and created result for Local Maxima, Local Minima and Inflection points

If one of the calculation methods Local Maxima, Local Minima or Inflection points is selected, a
Parameters group and a Preview button appears on the right side of the dialog window:

Use the Sensitivity slider to define the sensitivity of the calculation. Depending on the spectrum used as
input data, a high sensitivity can lead to many (wrong) hits because of the noise of the curve. On the other
hand, a very low sensitivity could lead to a bad result as well because of missing real minima, maxima or
inflection points.
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In addition you can smooth the curve before the calculation to reduce the effect of the noise in the
measurement. Check the Smooth curve before calculation control and define the number of moving
intervals to smooth the curve.

Consider that the calculation is done for each valid well of the selected input data. This means, that each
well has its own minima, maxima and inflection points and the number of calculated results can differ
between the wells. The number of created result nodes in the navigation tree will be the highest number of
calculated results for all wells in all cycles (if more than one cycle was measured).

Therefore, if you have measured empty or blank wells, they should be excluded form these calculations. Use
blank corrected data as input data and toggle out wells with high noise and less information before executing
this calculation.

If t - Moving Average Preview E@
you are not sure,

how the position of well Aot

the slider and the _
entered interval Local maxima
number are af‘fectlng Smoothing sensitivity:

the result, you can e —

press the Preview
button to open a
preview of the result
of the calculation:

Use the sliders on
the left and right
side to see how the
result changes. The
left slider is only
available, if the Min Low
SmOOth curve box car width: current value:
before calculation 3 55
control was checked
on the calculation Select Well: [ AD1 - Select Cyde:| 1 (0 min ) - [ ook | Cancel | | Help |

window.

— —

Change the displayed well with the Select Well drop down list to see the result for different wells and - if a
kinetic with more than two cycles was measured - select the displayed cycle with the Select Cycle drop
down list. If the positions of the sliders are optimized and the result is good, press OK to assign the settings
to the calculation window.

4.18 Kinetic Spectrum Calculations

The kinetic spectrum i calculation page allows you to calculate the difference or the ratio between two
spectra measured over time (absorbance spectrum with kinetic). You can only select it, if the test run is an
absorbance spectrum test run with more than one cycle.

Kinetic Spectrum Calculations
Select the input data:

| Spectrum hd |

Select the caloulation method:
|F‘.aﬁn - |

First Interval: | 1 -

divided by values as percentage

Second Interval: |8 -

Select the input data: Select the input data for the calculation. This can be the spectrum or the blank
corrected spectrum.

Select the calculation method: Select if a difference between two spectra or the ratio between two spectra
should be calculated.

First Interval: Select the interval that represents the first spectrum for the calculation.
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Second Interval: Select the interval that represents the second spectrum for the calculation.

Values as percentage: If the selected calculation method is ratio, the values will be calculated as a
percentage value if this control is checked.

4.19 Statistic over Wells

You can perform a statistic

over wells, after selecting Skatistics over selected Wells

two or more wells in the

Microplate View. Select the Select the input data:

menu item Statistic over |Raw Diata ,|
selected wells... in the

Microplate  Views popup Select the calculation method;

menu or in the

. . |.ﬁ.verage v|
corresponding menu item

under the calculations menu
to open this window:

Select the input data:
Select the input data for the
well statistic. This can be the result of any calculation which outputs the data as numbers.

Select the calculation method: Select the calculation method for your well statistic.

Available methods: Average, Standard deviation, Standard deviation n, %CV, %CV n, Minimum,
Maximum, Median.

The available methods are the same as for the replicate statistics. For details on the methods, see the
chapter 4.4: Replicate Statistics.

Press the OK - button on the window to perform the calculation.

4.20 Standard Calculation Wizard

In most cases it is not necessary to perform each calculation step by step. Use the standard {z

calculation wizard instead. The wizard recommends the suitable calculation steps to apply to your
standard calculation process.

Wizard

Click Wizard in the Data Reduction group on the Home tab of the Ribbon. You can find the same
control also in the Common group on the Calculations tab. After you've clicked the control, the wizard opens:

Standard curve calculation wizare @

rll} Fluorescence (FI}, multichromatic
Define standard curve calculation based on raw data.
Blank Correction

| use blank corrected raw data

o | \Wavelength Calculation
\avelength: \iavelength:

4
l | 4408, 612 - | |divided by - | [ 358, empty -

Featio multiplier 1

Standard Curve Caloulation

Select the calculation method: | Linear regression fit A
| use dilution Factor For skandards caloulation # valuss ¥ values
@) linear @) linear
logarithrmic logarithrnic
oK | ‘ Cancel | | Help
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4.20.1 When Can You Use the Wizard?
To use the wizard, the test run must fulfill the following conditions:

e The layout must contain one or more standards

e End point test runs may have a maximum of two measured wavelength

e Kinetic test runs may have a maximum of one measured wavelength (including single wavelength FP-
measurements) and not more than one injection.

4.20.2 How the Wizard Works
The wizard recommends calculations depending on the layout and measurement of the test run.
Each available calculation with its parameters is displayed in a separate box on the window.

The user can decide whether he wants to perform the recommended calculations or not by checking
or un-checking the check box for each calculation.

The sequence of the calculation is shown from top to bottom and is indicated by the numbers on the
left side of the wizard window. This means that the result of a calculation can be used as the input
data for the next performed calculation in the sequence.

The parameters of the single calculations are similar to performing the calculation separately by
using the calculation window.

WeN e

Possible Calculations in the Wizard
Blank Correction
Blank Correction

| use blank corrected raw data

This option will appear if blanks are defined in the layout. When the blank correction is recommended by the
wizard, it is checked and always the first calculation step. Uncheck the check box if you do not want to
perform a blank correction before creating the standard calculation.

Wavelength Calculation
o | avelength Calculation
W'avelength: Wavelength:
A-4015, 612 - | | divided by ~ | | 355, empty -

R atio mulkiplier: 1

This option will appear only for end point test runs with two measured wavelengths. If you want to plot a
standard curve based on a calculation performed on the wavelengths such as the ratio between them, leave
the Wavelength Calculation check box checked and select the arithmetic operation you wish to perform from
the drop down list between the two wavelengths.

The available calculations are: minus, divide by, plus or multiplied by.

If there is a need to swap the wavelengths, select the wavelength in one of the wavelength drop down lists.
The entry for the other wavelength is updated automatically.

To multiply the result of a division by a constant value, enter the value into the entry field Ratio multiplier.

Kinetic Calculation
Kinetic Calculation

Range 1  startinterval: |1 = 0.00s stop interval; |4 | 3.00s L

Injection ak 5
Range 2  startinterval |2 = 10,00 stop interval: |64 = 33.60s interyal
Select the calculation method: | Slope *| Slope [fsec -

This group appears only for kinetic test runs. If the test run has an injection, you see two ranges in the group
and the injection cycle / interval number. Otherwise you see only one range.

If only one range is visible, the borders of the range are from the first to the last cycle/interval of the
measurement.
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If there are two ranges, the first range includes the cycles/intervals before the injection, the second range the
cycles/intervals after the injection (including the injection).

To change the borders of the ranges use the spin buttons beside the entry fields for the start and stop
cycles/intervals or enter numbers into the entry field.

Select the calculation method for the kinetic calculation(s). Read more about kinetic calculation methods in
the chapter 4.7: Kinetic Calculations.

If there are two ranges, two kinetic calculations will be created, one for each range using the same
calculation method.

A kinetic calculation cannot be unchecked, as it is necessary to perform a kinetic calculation before you can
perform a standard calculation when you have kinetic test runs.

Range Calculation

| Range Calculation

Range: Range:

Range 1 - | ||:|ivi|:|eu:| by - | |Range 2 -

Ratiofactor: 1

This option will only appear if the kinetic test run has more than one range selected or has one injection. In
this case you have two ranges with two kinetic calculations for the two ranges.

It is possible to perform an arithmetic calculation on the two kinetic calculations (called range calculation in
the wizard as the ranges are defining the kinetic calculations).

Select the calculation method using the drop down list between the two ranges.
The available calculations are: minus, divide by, plus or multiplied by.

It is possible to swap the ranges if needed, select a range in one of the range drop down lists. The entry for
the other range will be updated automatically.

If you want to multiply the result of a division by a constant value, enter the value into the entry field Ratio
multiplier.

If you do not want to perform a range calculation, uncheck the check box Range Calculation. In this case the
standard calculation will be performed for both kinetic calculations.

Standard Calculation

Standard Curve Calculation

Select the calculation method: | Linear regression it -
| use dilution Fackor for skandards calculakion # values ¥ values
@) linear @) linzar
logarithrmic logarithrmic

The last calculation step is always the standard calculation.
Select the curve fitting method you want to perform using the method drop down list.

If the layout contains dilution factors for at least one sample, the user can decide whether they want to use
the dilution factor for the recalculation of the concentration values or not.

Using the two buttons shown for the X values and Y values the user can decide whether to use a linear or
logarithmic scale for each axis.

Read more about standard curve calculation in the chapter 4.9: Standard Calculations.
After defining all the parameters of the calculations, press the OK button to perform the calculations.

When the calculation of the standard curve has been completed, the page with the standard curve will be
displayed in the working area.

If more flexibility is needed to define your calculation than the wizard provides, you can perform the required
calculations step by step using the calculations window.
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4.21 ORAC Evaluation

The ORAC assay is used to determine the antioxidant capacity of samples. Often Trolox® (a water-soluble
analogue of vitamin E) is used as a standard by which all other antioxidant compounds are compared. There
are three templates available that can be used to automatically calculate the Trolox® Equivalents (TE) of the
samples.

The ORAC templates can be used if the following criteria are fulfilled:

1. All samples that are not a blank or a control have to be defined as standards using different groups for
different substances: The Layout can look like this:

1 |2 | 3| 4| s |6 | 7|8 ] 9 |w]|]ul|i
A Layauk
Skandard Concentrations
B Layout “ID A BA BA RA XLA XA
Standard Concentrations
C Lavout S1 A 51 A S1 A S1B S1B S1B S1E S1E SIE
Standard Concentrations 200 200 200 200 200 200 25 25 25
o Layout S2 A 524 524 51C) 51 C 51C 51F S51F S1F
Standard Concentrations 100 100 100 100 100 oo 125 125 125
ERUE— S3A S3A S3A SID SID SID
Standard Concentrations a0 =] =] 50 a0 50
F Layout S4 A S4A S4A
Standard Concentrations 25 25 25
G Layout 55 A 55 A S5 A
Standard Concentrations 125 125 125
H Layouk
Standard Concentrations

2. Trolox® or any other reference substance should be defined as standards in group A

3. The concentration of the Trolox® and of the samples should be typed in using the same unit, e.g. uM or
mg/l depending on what is known about the sample.

If this layout has not been created before starting the measurement, the layout can be changed afterwards.
This is necessary for using the templates. Please read more about changing test run layouts in chapter 6:
Change Test Run Layout.

4.21.1 Changing the Layout for ORAC Test Runs

For using the easy ORAC evaluation template, all wells containing samples should be defined as standards
in different groups setting the reference substance (Trolox®) into group A. The functions of the Change Test
Run Layout window can be used as in the control software for the instrument.

After changing the layout the concentrations of the standard and the samples have to be defined using the
other sheet of the window Concentrations/Dilutions/Sample IDs.

The concentration unit of the Trolox® and the samples should be the same, e.g. uM or mg/l. After changing
the layout and the concentrations the changes have to be applied by pressing OK. To save the changed
layout permanently, you have to save the test run settings.

After changing the layout one of the ORAC templates can be applied and the calculations of the template will
be performed automatically.
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4.21.2 ORAC Templates
The ORAC templates available are:

e  ORAC no injection

e ORAC 1 injection

e ORAC 2 injections
The assay can be performed either without using integrated pumps or with injection of only the ROS
generator (e.g. AAPH — 1 injection) or with injection of the fluorophore (e.g. fluorescein) and the ROS
generator (2 injections).

How to use templates is explained in chapter 5: Using Templates.

4.21.3 Optimized Settings for ORAC Measurements

The ORAC templates are created for standard measurement settings and should be adapted if different
measurement settings are used (please use the appropriate template depending on the number of
injections).

Check in the Signal Curve View if the predefined range is covering the complete time of the measurement. If
this is not the case spread the range manually (see chapter 4.1: Ranges).

4.21.4 Trolox Equivalents (TE Values)

After applying the suitable ORAC template and confirming the range, the Trolox® equivalents of the Trolox®
standards and all samples are automatically shown in the Microplate View.

Erm t LA EEAE rEAE Ry ArEFInE UrEE R R EEpFELELAE LrELE R A EEEg A tELrEsy [,

=1 ORAC (4259) ID1: ORAC
= o] Test Settings Fluorescence [F1)

Layout
ﬂ ¥ [] Digplay legend in first calumn Cicle:

ﬂ‘; Standard
g Irigctions Ratio calc/known based on Linear regression fit

Valume 1 it | 2 | s | 4 | s | & | 7 | 8 | s | 1w |

=2 Data
E Temperature
Raw Data [Ex485,
Blark corrected
[= @ Statistics
Average
=] Iilf Kinetic: calculations

0.99 0.99 0.99 0.68 0.68 0.68 0.79 0.79 0.79
Sum of Range 2
T Standrds caatons 1.051.05 1.05/0.98 0.98 0.98 0.94 0.94 0.94

Linear regreszion fit [

O O ooo o oo

=&\ Concentration calculations

e o] 1.04 1.04 1.04 1.28 1.28 1.28
Euncentratiuncal::’ulatiuns: 1-{:}0 l-DD l-DD

‘Wavelength: Ex485, EmS20 (Mo, 14)
Ratio calc/known
tatio calc 0.67 0.67 0.67
Y Linear regression fit
+5um of Range 2
b fverage
- Blank corrected
L Raw Data
Ratio factor: 1.000

Legend:
M Ratio calc/known based on Linear regression fit [Ex485, Em520]

The TE values for the reference substance Trolox® should be close to 1.00. The unit of the TE values is
either per umol, mg or ml sample depending on what is known about the sample.

The data node showing the TE result is called Concentration calculations: Ratio calc/known. Next to that
the Raw data, Averages or Linear regression fit results can be viewed, too (see chapter 3.4: Microplate
View)
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5 Using Templates

Templates in MARS are a powerful tool to transfer settings, performed calculations and even the result of a
standard curve fit to other test runs.

The templates are based on the settings of a test run as they contain all the information needed for the
transfer.

In combination with test run protocols, you can get a quick result and report of your performed test without
any manual action in MARS needed (see section Why Assign Templates to Protocols? below)

Individual buttons can be created for up to six templates, giving the possibility to change quickly between
different views for one test run.

The software comes with a set of predefined templates matching to the predefined protocols for the readers’
control software. It is possible to use these templates to see how they work.

If you want to use your own templates, you must start by creating a template.

The next step could either be assigning the template to another test run or to a protocol (read more about
assigning a template to a protocol in the chapter 5.2: Manage Templates).

If you want to use the template often, you can create a button for that template in the Predefined Templates
group on the Home tab and on the Templates tab of the Ribbon and give it a name you like. Details are
described in the chapter 5.5: Template Buttons.

If you have a test run with standards and you want to use these standards to calculate the concentration
values of samples in a different test run, you can do this using a template. Read how this works in the
chapter 5.6: Transfer of Standard Fit Results.

You will soon have a large number of templates. To keep track of your templates, delete or exchange them
for others (export / import templates), use the manage templates window.

Note: Templates are not the tool to transfer modified layouts from one test run to one other. Use the
Manage Layout functions to exchange layouts between test runs.

5.1 Why Assign Templates to Protocols?

In many cases the templates will be used more than once and are often applied to test runs, based on the
same test run protocol defined with the BMG LABTECH control software for the reader.

If you do not want to assign a new template to each new test run, and equally do not want to add the
calculations manually each time you can overcome this by assigning a template to a test protocol.

Assign the template to the test run protocol and for these test runs the template will automatically be
assigned to any new performed test run based on that protocol. When the new test run is opened for the first
time in MARS the settings defined in the template will be activated.

It is also possible to assign more than one protocol to a template.

To manage the templates and the assigned protocols use the manage templates window.
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5.2 Manage Templates

To see the existing templates, open the Manage Templates window. This can be done by clicking Templates
in the Manage Templates group on the Templates tab of the Ribbon.

The wi

ndow will open and will show the following functions:

A list of all defined templates.

A description of a selected template

Assigned protocols to the template

Function to assign and remove protocols from the template
Function to export and Import templates

Function to delete a template.

+ Manage Templates E@

Templates:
Template Mame Allowed methods Type Assigned Protocols -
0415 ABS QC 334 M absorbance; Absorbance spectrum end poink
0415 ABS QC 96 absorbance; Absorbance spectrum end poink
0415 FI C 96 log Fluorescence (FI); Fluorescence (FI3, multichromatic; Fluores:|end point
0415 FI QC 96 Fluorescence (FIJ; Fluorescence (FIJ, multichramatic; Fluores:|end point

» 0415 FP QC TEST Fluorescence polarization (FP) FP ENDPOINT
0415 LAMP CHECK, Fluorescence (FI); Fluorescence (FIJ, multichromatic; Fluores: | knetic
0415 LIJMI G DAL Luminescence; Luminescence (dual emission) end poink
0415 LIUMI Qi Luminescence; Luminescence (dual emission) end poink
0415 _Halmium_peaks Absorbance; Absorbance spectrum end point | ABS PM
0415_STARMA_SCAM_dilution Absorbance; Absorbance spectrum end paink
[ N | el el L L L L b, - H N sl

b

Template descripkion:

- Performed actions: -
1. Data corrected: Blank corrected raw data
2. FP Caloulations: Polarization based on Blank corrected
3. Statistics: Awerage based on Polarization
4, Standards calculations: Linear regression fit based on Blank corrected

- Skart with page: Microplate Yiew I

Display values

4 3

Assign Prokocol(s), .. l [ Export Template. .. ] ’ Import Template. .. l lﬁemnve Pratocal{s)... l ’ Delete l
[ Close ] ’ Help ]

5.2.1 List of Templates

The window shows a table with all available templates listed.

The table contains four columns:
Table name: Shows the name of the template.

Allowed methods: The first matching
condition: Shows the measurement methods
that match the template. The column with the
allowed methods can contain a small icon with
three dots. This icon appears if the list of
matching methods is longer than the column.
Click on the icon to see all matching methods:

Allowed methods

ved fluorescel

Fluorescence (dual emission) B
Fluorescence (FI)

Fluorescence (FI3, multichromatic

Time resolved Fluorescence {dual emission]

Time resolved Fluorescence (TRF)

Type: The second matching condition: Shows if it is an end point or a kinetic test run template.

Assigned Protocols: Shows the names of the protocols, assigned to the template. This column can also
contain the icon with the three dots. Click on it to open a list showing all assigned protocols.

A template can be selected from the list.

The template description contains a description of the performed calculations and the settings that will be

set if the template is assigned to a test run.

2010-03-16
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5.2.2 Assign Protocols to Templates

After selecting a template, press the Assign To Protocol(s) button, to open a window with a list of the
protocols and assign one or more protocols to that test run.

+ Assign Protocol to Template [F=E|o| 5=

Assign a test protocol to template 0415 LAMP CHECE.
Select & Protocol:

-

Protocal Mame Method Type Template

41502FI Fluorescence (dual emission) end poink )
4150ZFISTAT Fluorescence (dual emission) kinetic 3
41502L1M Luminescence (dual emission) end point

41502TRF Time resolved Fluarescence {dual ¢ end paink

41502TRF1510 Time resolved Fluorescence (dual ¢fend point

41502TRF400 Time resolved Fluarescence {dual ¢ end paink

41502TRFS0 Time resalved Fluarescence {dual ¢ end paink

415F1_EMC Fluorescence (dual emission) _

A8 EMDPOINT Absorbance spectrum end paink

ABS EP DISCRETE Absorbance end pointk:

A3 PM Absorbance end paint [0415_Holmium_peaks

FI DEF Fluorescence (dual emission) end pointk: -

Yerify Attributes:

Attribute Template 0415 LAMP CHECK Protocol 415F1_EMC |match

Methiod Fluorescence (FIJ; Fluorescence (FI), multichromatic; Fluoresceno Fluorescence (dual emission) ves

Tvpe kinetic kinetic ves
Assign ] [ Close ] I Help

At the top of the window you will see the name of the selected template.

The window shows a table with all available protocols in it. The table consists of four columns:

Protocol name: Shows the name of the test run protocol and how it was defined in the control software.
Methods: Shows the measurement method for that protocol.

Type: Shows if it is an end point or a kinetic test run protocol.

Template: Shows the name of an assigned template.

It is possible to select one or more protocol in the list.

After selecting a protocol, you can immediately check if the template can be assigned to that protocol using
the Verify Attributes table:

This table shows the two matching conditions for the last protocol in the list of selected protocols that must
be fulfilled to assign the selected template to that protocol.

The last column of the table shows whether or not the conditions match (yes, allowed or no; allowed with an
orange background, no with a red background).

If both criteria are fulfilled for all selected protocols, the Assign button is enabled and can be pressed to
assign the template to the protocols.

If one of the selected protocols has already been assigned to a template, the link to the old template will be
replaced with the new template.

5.2.3 Removing Assigned Protocols From the Template

Select a template in the list of templates using the Manage Templates window. If there is at least one
protocol in the assigned protocols column, the Remove Protocol(s) button can be used to eliminate the
template link from the protocols.
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5.2.4 Export and Import Templates

To export templates, select the templates you want to export from the list of templates in the Manage
Templates window and press Export Template....

+ Export. 533
PR
(I [ 1) « BMGPaal » PWeinhold » fiir und von SW » ~ | 42 || searcn P
‘ Organize v 5 i Mew Folder
Mame = Date maodified Type
. MEPHELO PLATE MODE 1IMJ+.RU 2005-02-15 9:26 AWM File Falder
T Deocuments
Jold 2008-02-15 11:07 ... File Falder
i Images | PLATE MODE GROUPS.RU 2008-02-15 10:35 ... File Falder
Ml Desktop
5l Recent Places
1% Computer
‘E Pictures
TJ Music
4 Recently Changed
‘E‘ Searches
; Public
Folders Ay m b
File name: 0415 LAMP CHECK -
Save as type: | BMG Labtech template files 7‘
= Hide Folders l Save J l Cancel ‘

A file window will open to let you select a file destination for the saved file containing the exported templates
(the look and feel of the file window depends on the operating system! The shown window is the file window
of Windows Vista.).

Enter a file name for the file and press Save. The generated file gets the extension .mitf. Files with this
extension are recognized by MARS as exported templates.

To import templates, they must be exported by MARS (e.g. on another PC) and the file must have the
extension .mtf.

Press the Import Template... button to open a file window similar to the one above. Select the location of the
exported file and select the file. Press the Open button in the window to import the template(s) into the list.

5.2.5 Delete Templates

Select one or more templates from the list of templates shown in the manage templates window. To delete
the selected templates, press the Delete button.

5.3 Create a Template
A new template can be created from the settings used in an open test run.
This template can then be assigned for use with other test runs that fulfill the two matching conditions:

e  The measurement method must be the same
e The read type must be the same. An endpoint template cannot be assigned to kinetic test run and
vice versa.
To create a template for use with future test runs you must perform the test once and open it in MARS to
create the template.

When creating a template, perform the following initial steps:

¢  Open the software and select a test run. The test run should be the same type as the test run/s you
will assign the template to.
e Perform all the data analysis steps with the test run. When created, the template will then contain all
the calculations, selections, view settings etc. of this test run
o Click Create Template from Current Test Run... in the Use Templates group on the Templates tab or
select the menu item Create Template from the popup menu in the navigation tree.
On completing the above steps the Create Template window will then open.
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5.3.1 Create template window

4 Create Template from current Test Run == | =]

Template name;
FI RHODAMIM KIMETIC

Template description:

- Ranges and Baselines:
Range 1 from 1 koS
Range 2 from 10 ko 16
- Performed actions:
1, Data corrected: Blank corrected raw data
2. Data corrected: Blank corrected {all groups) raw data
3. Statistics: Average based on Raw Data
4, Kinetic calculations: Slope of Range 1 based on Average
5. Standards calculations: Linear regression Fit based on Slope of Range 1
- Skart with page: Microplate View
Display walues v

Assign template to test protocaol:
| FI RHODAMIN KINETIC . Create || Closs || Hep |

Template name
Enter the name of the template you want to create. The name must be unique as it will be used to find the

template again. MARS will suggest a name for the template, based on the name of the test run protocol. You
can use this name or change it.

Template description

This section describes the steps performed with the test run and what will be saved in the template. It is
possible to expand the entries with your own explanation of the template. The description of the template will
be displayed to allow the user to check the suitability of a template before assigning it to other test runs.

Assign Template to Test Protocol

A check box is shown at the bottom of the window along with the name of the test run protocol used to
create the template. If you want to assign the new template directly to that protocol, leave the check box
checked. If you don't want to assign the template to that protocol, uncheck the check box.

If you want to assign the template to another protocol, you can do this using the Manage Template window,
after creating the template.

Press Create to generate the template. If you want to stop the creation of the template, press Close.

5.4 Assigning Templates

You can assign a template to a test run or to a protocol (see also chapter 5.1: Why Assigning Templates to
Protocols?).

There are different ways to assign a template to different test runs or protocols:

5.41 Assign a Template to a Test Run

When assigning a template to a test run, the template will be used to create the settings for the test run.
Templates can be applied to test runs manually if the test run is opened in MARS. The setting for that test
run will also be saved automatically after successfully assigning a template to the run. The settings of the
test run can still be changed after assigning a template. This is useful when using templates that perform
only the first steps of your evaluation.

If a test run is signed (FDA 21 CFR part 11), you cannot assign a template to that test run.

There are four ways in which a template can be assigned to a test run:

e When the test run is opened the first time in MARS and a template is assigned to the protocol of the
test run.

e  When you select the template, using the Templates control in the Predefined Templates group on the
Home or the Templates tab (see Chapter 5.5: Template Buttons).

e When you have created a template button for that template and click on the button (see Chapter 5.5:
Template Buttons).

e  When you click Assign Template to Current Test Run...in the Use Templates group on the Templates
tab or the menu item Assign Template of the popup menu in the navigation tree and choose the
template in the appearing assign template window.
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Assign Template Window

‘+‘ Assign Template to current Test Run E@
Assign template to test run 41502F1
Template Mame Allowed methods Twpe -
0415 FI QC 96 Fluorescence (FI; Fluorescence (FIJ, mulkichromatic; Fluorescence {dual emissior end paint
0415 FP QC TEST Fluorescence polarization (FP) end point
0415 LAMP CHECK, Fluorescence (FI); Fluorescence {FI), multichromatic; Fluorescence (dual emis|E| kinetic L
0415 LUMI Qi DUAL Luminescence; Luminescence (dual emission) end point
0415 LUMI Qi Lurinescence; Luminescence (dual emission) end point
0415_Holmium_peaks Absorbance; Absorbance spectrum end point
0415_STARMA_SCAMN_dilution Absorbance; Absarbance spectrum end point |+
Template description:
- Performed actions: e
1. Kinetic calculations: Standard deviation n of Range 1 based on Raw Data
2. Kinetic calculations: %CW n of Range 1 based on Raw Data
3. Kinetic calculations: Maximum of Range 1 based on F.aw Data
4, Kinetic calculations: Minimum of Range 1 based on Raw Data
5. Calculations: Maximum of Range 1 - Minimum of Range 1
6. Kinetic calculations: Average of Range 1 based on Raw Data
7. Calculations: Maximum of Range 1 - Minimum of Range 1 [ Average of Range 1
- Start with page: Microplate View
Display walles
Fl ;
Werify Attributes:
Attribute Template 0415 LAMP CHECK Test run 41502F1 |match
Method Fluorescence (FI); Fluorescence (FIJ, mulkichromatic; Fluorescenc Fluorescence (dual emission) ves
Type kiretic kinetic ves
Assign template to test protocol:
¥ 41502F1 Assidn | [ Close ] | Help

On the top of the window the name of the current test run to which the template will be assigned is displayed.

Template list and template description

Click on a template in the table to view the description of the template in the template description area under
the table.

The table has three columns:

Table name: Shows the name of the template.

Allowed methods: The first of the two Allowed methods Ty
matching conditions: Shows [ l- 3= resalved fluorescence (TR
measurement methods that match the [|Fluorescence (dual emissian) 2
template. This column shows the allowed [fHorescence (I .

. . ) Fluorescence (FI), multichromatic &
methods and can contain a Sm_a" icon With  |fime resalved Fluarescence (dual emission) kin
three dots. This icon appears if the list of [Time resalved fluarescence (TRF)

matching methods is longer than the column. Click on the icon to see all matching methods:
Type: The second matching condition: Shows if it is an end point or a kinetic test run template.
The template description shows the steps the template will perform on the test run if you assign it.

Verify Attributes

This table shows the two matching conditions for the test run and the selected template that must be fulfilled
to assign the template to that test run.

The last column of the table shows if the test run conditions match to the template:

yes:
allowed (with an orange background color):
no (with a red background):

the combination is possible
the combination is possible but with restrictions.
the combination is not allowed.

If both criteria are fulfilled or at least allowed, the Assign button is enabled and can be pressed to assign the

template to the test run.
Note:

If the template contains kinetic settings but the test run don't have kinetic data, the combination is

allowed, but the kinetic settings will not be applied to the test run.

2010-03-16

0470F0027A 111/121



PHERAstar Software Manual - Part III: MARS Data Analysis BMG LABTECH

Assign template to test protocol
A check box is shown at the bottom of the window along with the name of the test run protocol used to

create the template. If you want to assign the new template directly to that protocol, leave the check box
checked. If you don't want to assign the template to that protocol, uncheck the check box.

5.4.2 Assign a Template to a Protocol
There are three ways to assign a template to a protocol:

e  When creating a template (see chapter 5.3: Create a Template).
e When assigning a template to a test run using the assign window (see Assign Template Window
above).
e Inthe Manage Template window.
Read more about templates with protocols in the chapter 5: Using Templates.

) I
5.5 Template Buttons @ 7]

The Predefined Templates group on the Home tab and on the = Templates ORAC Add

Templates tab comes with two default buttons for templates: Button
Predefined Templates

The Templates button gives quick access to all available templates for the current test run. :
See the section Templates Button below. @

Templates

-

The Add button creates a new template button in the Predefined Templates group. The template .
buttons created provide quick and easy access to the templates most frequently used. See the
section Add a User Template Button below.

Add
Button
5.5.1 Templates Button
The Templates control in the Predefined Templates group on the Home tab :
and on the Templates tab shows a list of all templates available for use with @

the current test run. To open the list click on the button or on the small down | |
arrow on the right side of the button: Templates ORAC

Click on a template in the list to assign that template to the current test run. ‘

T
= BRac1 Injection

If no template is available for the current test run or if the current test run is ] o
{7 ORAC Mo Injection

signed the button is disabled.

5.5.2 Add a User Template Button
You can have up to six user template buttons in the Predefined Templates group.
Each button has the same icon in a different color and an explaining text under
the button:
My QcC Lamp

The user button is enabled if the underlying template is assignable to the current  accay = Test = Test -
test run. Otherwise the button is disabled. Pressing the button will assign the
template to the current test run.

+
If there are less than six template-buttons (if you start the software first and you have never 7]
added a user button before, there will be no template buttons visible), a new button can be Add
created by clicking Add Button in the Predefined Templates group: Button
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New Template Button Window

-

+ Mew Template Button E@
Template Mame Allowed methods Type -
0415 ABS QC 334 M Absorbance; Absorbance spectrum end point
0415 ABS QC 96 Absorbance; Absorbance spectrum end point E
0415 FI QC 96 log Fluorescence (FI); Fluorescence (FI), mulkichromatic; Fluorescence {dual emission); Time n|end point
0415 FI QC 96 Fluorescence (FL; Fluorescence (FI), mulkichromatic; Fluorescence {dual emission); TirrE| end point
0415 FP QC TEST Fluorescence polarization (FP) end point
0415 LAMP CHECK Fluorescence (FL); Fluorescence (FIJ, mulkichramatic; Fluorescence {dual emission); Time n|kinetic -

4 I 3

Template description:

- Performed actions:
1. Data corrected: Blank corrected raw data
2. Skatistics: Awerage based on Blank corrected
3. Standards calculations: Linear regression fit based on Blank corrected
4, Statistics: %%C n based on Blank corrected
- Skart with page: Microplate Yiew
Display walues

Button Mame: My Template Button Create Button ‘ [ Close ] | Help

At the top of the window a table is shown with all available templates. The table consists of three columns:

Table name: Shows the name of the template.

Allowed methods: The first of the two
matching conditions: Shows the Allewed methods
measurement methods that match the

template. This column shows the |Fluorescence (dual emission)
allowed methods and can contain a |Fluorescence (FI; _
small icon with three dots. This icon [|fiHorescence (FL), multichromatic
! . . Time resalved fluorescence {dual emission)
appears if the list of matching methods

) J Tirne resolved fluorescence (TRF)
is longer than the column. Click on the
icon to see all matching methods:

Type: The second matching condition: Shows if it is an end point or a kinetic test run template.

The template description shows the steps, the template will perform on the test run if you assign it.

At the bottom of the window you can enter a name for the button in the entry field Button Name. The

entered name will appear under the button in the Predefined Templates group.

Select the template to be linked to the button in the table.

Click the Create button to add this button representing the selected template to the Predefined Templates

group.

The new button will appear between the last user button created and the Add Button in the Predefined

Templates group.

5.5.3 Changing and Deleting User Template Buttons

Templates associated with a user template button can be changed | Bty | Qc Lamp Add
and user template buttons can be deleted. Assay T Test~ Test™ Button

Press the small down arrow on the right side of the button to see the | X @ Delete Template Button

two menu items with the mentioned functions. % | Change Assigned Template...

Select Delete Template Button to delete the button.

Select Change Assigned Template... to open the window for changing the user button:
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r

+ Change Assigned Template = | =[]

Actually assigned template: 0415 FI QC 96 log

Template Mame Allowed methods Type -
0415 ABS QC 354 M Absorbance; Absorbance spectrum end point
0415 ABS QIC 96 Absorbance; Absorbance spectrum end point =
0415 FI QC 96 log Fluorescence (FI); Fluorescence (FI), mulkichromatic; Fluorescence {dual emission); TirrE] end paint
0415 FI QC 96 Fluorescence (FI); Fluorescence (FI), multichromatic; Fluorescence {dual emission); Time nend paoint
0415 FP QiC TEST Fluorescence polarization (FF) end point
0415 LAMP CHECK Fluorescence (FI); Fluorescence (FI), multichromatic; Fluorescence {dual emission); Time n|kinetic L
4 1 3

Template description:

- Performed actions: -
1. Data corrected; Blank corrected raw data
2, Statistics: Awverage based on Elank corrected
3, Standards calculations: Linear regression fit based on Blank corrected
4, Statistics: %%=CW n based on Blank corrected
- Stark with page: Microplate Yiew
Display walues

4 3

Buktton Name: |Myv Assay

Assign ] | Cose | [ Help ]

The window is the same as if a new template button is created (see New Template Button Window above).
Additionally it shows the name of the assigned template at the top of the window. The assigned template is
also selected in the template table.

The associated template and the name of the user template button can be changed.
Press Assign to accept the changes.

Note: If the user template button is disabled, changing or deleting the button as described in this chapter is
not available. Use the Manage Template Button window instead.

5.5.4 Manage Template Buttons

You also can add, change and delete user template buttons with the Manage Template Buttons window:

I =

+ IManage Template Buttons @

My Assay (0415 FI QC 96 log) fdELan

Delete Butkan

0]

Change Bukkon

Lamp Test (FI LOD REST)

Close

Help

i il

Use this window to change or delete a template button if it is disabled.
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5.6 Transfer of Standard Fit Results

If a test run is created without standards in the layout, it is possible to apply the standard curve fit of another
test run to these samples to calculate the sample concentrations in the sample test run. Both the sample test
run and the standards test run must be the same type to enable the transfer of the standard fit from the
standards test run to the sample test runs:

Run the measurement for the test run with the standards.
Save the measurement values and open the test run in MARS.
Perform one or more standard curve fits until you have the desired fit result.
Delete all performed fits you do not want to have for your samples.
Create a template from that test run (see : 5.3 Create a Template)
Assign the template to the protocol for the test runs without standards if you want to have an
automatic calculation of the samples.
¢ Run the measurement(s) for the test run(s) without the standards.
e  Open the measured test run with MARS.
If the template was assigned to the protocol, the calculation will start automatically when the test run is
opened. Otherwise the template with the standard calculation can be assigned after the test run has been
opened.

The calculation of the concentration values for each well used in the test run will then be done and the result
can be viewed in the microplate or table view.

If the template contains more than one standard calculation, each of the calculations will be performed.

The standard curve of the fit used can also be inspected in the standard curve chart. The standards in the
chart are shown in gray to indicate that they are not part of this test run.

The transferred standard calculation parameter cannot be changed anymore and single standards cannot be
set to unused.

The regimentations for transferring standard calculations to test runs with no standards are very small. Only
the two conditions to assign a template to a test run must be fulfilled:

e  The measurement method must fit
o Both test runs must be either end point or kinetic test runs.

Note: To get a valid result you must ensure, that the measurement conditions are comparable. All
parameters that have a direct influence to the measurement signal must be identical. See the table
with parameters you have to check below.

Parameter Measurement Method
used gain all

used filter / top or bottom optic all

/ used optic type / used optic module / used wavelength (absorbance spectrum)

used microplate (No. wells, plate type, plate color) all

used volumes all

No. of used flashes TRF / HTRF
integration start time and integration time TRF / HTRF, Alphascreen
excitation time Alphascreen
measurement time Luminescence
temperature all

focal height (if adjustable - depends on the reader) all

path length correction Absorbance

Note: If you use a template with a standard calculation for a test run that contains standards, the standard
calculation is performed based on the standards in that test run.
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6 Change Test Run Layout
6.1 Changing Layout

The layout of a measured test run can be changed subsequently with MARS. You can change each
parameter of the layout for the measured wells in the microplate: The layout content, the layout group,
concentration / dilution values, sample IDs and the concentration unit. You also can change the plate IDs (1-
3) of the test run.

Note: Changing the layout of a test run may affect already calculated results or even delete a result that
cannot be calculated any more.

The original layout of the test run (the layout of the measured protocol) is kept and the changed layout can
be reset to the original layout at any time. Deleted results will not be restored after resetting the layout!

To change the layout of a loaded test run, click Change Test run Layout in the Test Run Layout group on the

Layout tab or press the
opens:

+ Change Test Run Layout E\@

Layout | Concentrations  Dilutions / Sample IDs |

button in the layout view window. A window with the actual layout

Plate IDs
ID 1: FIWELL ID 2: 003 ID 3: 12/10/2007,3:43:40 PM
Content:
[ Sample ]l Blank ||Standard| 96 1 2 ‘ 3 ‘ 4 ‘ 5 ‘ 6 ‘ 7 ‘ 8 ‘ 9 ‘ 10 ‘ 11 12

[ centrol ] [Pes.Ctrl. | [Neg.cil. |

H13A | X14A X15A | X16A X17A X18A X19A X20A X21A X227 X23A X24A

Groups B 51A 51A | 51A NA C1A 51B 51B 51C 51C
7]0n A -
C 52A  52A | 52A NA C2A 57B 52B 52C 52C
Index
Start value: 1 = D 53A 53A | S3A NA C3A 53B 53B 53C 53C
Constant @ Increase
E S54A  S54A | S4A PA ClA S4B S4B S4C S4C
Replicates
Y F BA BA BA PA C2ZA BB BB BC BC
MNumber: 1 =
@ Horizontal Vertical G BA BA | BA PA | C3A BB BB BC BC

H ¥1B  X2B X3B x4B KX5OB X6B XVB XB8B K9B X10B X11B | X12B

| Load Layout | | Create Layout | |App|y and Save | | Cancel | | Help |

How to change the single parameters of the layout is described in the next sections of this chapter.

After finishing the changing of the layout, press the OK button to apply the changes to the test run. A hint
window will be displayed that describes the consequences for the actual performed calculations. Confirm this
dialog to apply the changes.

After applying the changes, the settings of the test run with the changed layout will be saved automatically.

haachioaua With the Load Layout button you can open a stored layout to use it for this test run. Only
saved layouts that match to the test run are provided. The condition when a layout matches
to a test run is described in Manage Layouts.

Create Layout 'tl)'o tsave the layout of the test run and use it with other test runs, press the Create Layout
utton.

Read more about saved layouts in Manage Layouts.
| ) Undo | Press the Undo button to undo the last changes.
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6.1.1 Changing Plate IDs
To change the plate IDs of the test run, enter the new values into the Plate ID fields ID 1, ID 2 and ID 3.

Note: The plate IDs of a test run are used to identify a test run. Consider not to overwrite auto generated
IDs if theses IDs are used as a unique identification of the test run!

6.1.2 Changing Layout Contents

Changing the contents of a well works the same way as defining well contents for protocols in the control
software. Select the content type first by clicking the appropriate content button (Sample, Blank, Standard...)
and then use ways to select wells as described below.

The first letter in the cell of a well indicates the content type (when fewer than 384 wells are displayed.
Otherwise only the color of the label indicates the content):

X Sample The well's content has unknown concentration.

B Blank The well contains water or buffer for measuring background.

S Standard The well's content has a known concentration and can be used
to formulate a standard curve.

N Negative Control, The well's content has known concentrations, but will not be

P Positive Control, used for the standard curve calculation. It can be used for

comparisons or for special calculations.
C Control P P

The Index is the reference number of the sample or the standard. The index box displays the number that
will be used for the next well. If increase is selected, each well will be labeled successively. Constant will
keep the same number in the case of continuous replicates.

If fewer than 384 wells are displayed, the index is the number behind the content letter. Otherwise only the
index is displayed in the cell.

Replicates are the number of repeated samples or standards in a row. If you have duplicates on the
microplate, you can select the number of replicates and whether they are labeled in the horizontal or
vertical direction on the microplate.

If you want to use layout Groups (in MARS you can use up to 125 layout groups unlike in the control
software where the limit is 26 layout groups), activate the usage of groups with checking the On check box
and select the desired group in the drop down list. The group will be shown in the layout grid using different
background colors and by inserting the group letter at the end of the label for the well (if fewer than 384 wells
are displayed. Otherwise only the background gets the according color of the group).

Methods of selecting wells to fill out the labels:
There are several ways to label the plate, after content, index and replicate settings are defined:

1. Double click on each well of that type.

2. |If the wells of that content are in successive rows or columns, click on the first well with the left mouse
key and drag across the wells containing the same content.

3. If a total row or column contains the same content, click the row letter or the column number and all wells
of that row / column will be labeled.

4. To fill the entire microplate click on the format number (e.g. '96') in the top left corner.

Note: Unmeasured wells are disabled in the grid as you cannot define content for unmeasured wells!

6.1.3 Changing Concentrations, Dilutions and Sample IDs

To change the known concentrations of standards or controls and the used concentration unit, the dilution
factor of samples or controls or the sample IDs of the contents, go to the Concentrations / Dilutions / Sample
IDs sheet.

The sheet contains a table with all wells of the layout. You can enter the new concentration or dilution values
and the sample ID.

For the concentrations and dilution values you can use the auto fill out function that works the same way as
entering these values in the test definition of protocols in the control software.
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+ Change Test Run Layout EI@
Layout | Concentrations / Dilutions / Sample IDs | Path Length Correction |
wivell el Content Eroup Concentrations Dilutions Sample IDs -
Ruow Col
Al Sample ¥13 A 1.000 Sample of Group A o
Az Sample ¥14 A 10.000 Sample of Group A 1
A3 Sample ¥15 A 20,000 Sample of Group A
A4 Sample ¥16 A 30,000 Sample of Group A
A5 Sample ¥17 A 40,000 Sample of Group A
Al Sample %18 A 50,000 Sample of Group A
a7 Sample ¥19 a 60,000 Sample of Group A
Ald Sample %20 a 70,000 Sample of Group A
a9 Sample ¥21 a 80,000 Sample of Group A
Al10 Sample ¥22 a 90,000 Sample of Group A
Alll Sample ¥23 a 100,000 Sample of Group A
allz Sample ¥24 a 110,000 Sample of Group A
B2 Skandard 51 a 200 1 Standard 1 of Group A
B|3 Skandard 51 a 200 1 Standard 1 of Group A
B4 Skandard 51 a 200 1 Standard 1 of Group A
B|6 Meqative cankral b a 120,000 MNegative Contral Group A
] Canbral 1 o 130000 antrall For Graom al
Skandard Concentration Auta Fill Funckion Dilution Fackar Auto Fill Funckion
Skart concentration: 1 Skart dilukion: 290,000
@ Factar Increment Decrement 1 Factar @ Increment Decrement 10,000
m Concentration unit: Use !he left mouse Ill.!lll)n to select the cells to be filled out or click the
caption of the according column For all cells.
| Load Layout | | Create Layout | | Apply and Save | | Cancel | | Help |

The table can be sorted, grouped and filtered by the columns Well Row, Well Col, Content and Group (the
group column appears only if layout groups are used). More information is given about sorting, grouping and
filtering in tables in the chapter 2.1: Group and Filter Test Runs, as it works the same way as for test runs.

Concentration values can only be entered for wells with content type standard, control, positive control and
negative control. The dilution values can only be entered for all wells but not for blanks and standards.

The auto fill out function can be used to define the concentrations and dilutions without entering them
manually. The values will automatically be calculated using the given Start value and a number multiplied
with (Factor), added to (Increment) or subtracted by (Decrement) the last calculated value.

Click with the left mouse button on the header of the according column to fill out all wells. You can also
select a specific set of successive wells by selecting them with the left mouse button down.

Enter the unit for the concentration values in Concentration unit.

If you enter concentration values, dilution values or sample IDs and the layout contains replicates, the
entered values or IDs will be assigned to all replicates automatically. To enter different dilution values or
sample IDs for each replicated well the options Allow different dilution factors for replicates and Allow
different sample IDs for replicates must be activated. To activate these options, open the MARS Settings
dialog (Chapter 3.20.1) and check the appropriate check box controls.
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6.1.4 Changing Path Length Correction Settings

If the measurement method of the test run is absorbance or absorbance spectrum, you can change the
settings for the path length correction. To see and change the settings go to the Path Length Correction
sheet.

Note: This sheet is only available for test runs created with the reader families OMEGA, PHERAstar
version 2.10 and higher, OPTIMA version 2.10 and higher.

+ Change Test Run Layout EI@

Layout | Concentrations / Dilutions / Sample IDs | Path Length Correction

Path Length Correction

V| Use Path Length Correction Volume: 200 pL Length: 5.88 mm

To activate the path length correction, check the according check box control. Enter the used volume in the
wells in the entry field Volume. The resulting path length is shown in mm. The absorbance values will be
recalculated as values measured with a path length of 10mm.

6.2 Manage Layouts

The Manage Layouts function provides you the possibility to create new layouts or layouts out of a test run,
to change the layouts and to exchange the layouts using the export and import functionality. These layouts
can be assigned to a test run, if the saved layout fits to the test run.

Click Layouts... in the Manage group on the Layout tab to open the manage layout window:

+ Manage Layouts E@

Saved Lavouts:

Mew Layout |Name Plate Size Used Wells
3 Standards 24

Edit Layout Fast Test 3584 L | 2 3 | i | 3 | 5 | Y | g | g | 0 | 1 | 2 |
— 1 |FI Rhodamin Kinetic a5 A OOOOOOOOOOOO
Delete Layout{s) |

ot oo | — = 000 00 0000
Export Lavout(s) | Eellass -
— < Q00 00 0000

st ron | 000 00 0000

000000000000

| Close | | Help |

The window contains a list with all saved layouts, containing the name of the layout and the size of the
microplate. After selecting one layout in the list, the grid on the right side of the list shows the used wells in
the save layout. The plate size and the used wells are important information as the decision if a saved layout
can be assigned to a test run is based on this information:

6.2.1 Assign a Saved Layout to a Test Run
You can assign saved layouts to test runs. Therefore the two conditions must be fulfilled:

1. The size of the microplate of the test run and the saved layout must be identical.
2. The used wells in the saved layouts must be measured wells in the test run (there can be more measured
wells in the test run but not in the saved layout).

There are four ways to assign a saved layout to a test run:

1. With the manage test run dialog above: Open the test run and then the manage layouts window. Select
one layout in the list. If the layout can be assigned to the test run, the Assign to test run button is enabled
and must be pressed to assign the layout.
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2. With the menu item Assign Layout 10 ([ 4 | ,.dassign Layeut E==foEl
Test Run: Open the test run and | m.ingLeves:
select the menu item. A window | [name Platesize | | usedwells
similar to the Manage Layout window am‘”“‘“at“ 123 |a]s|s|7]8]9]w]u]z]
appears: 000000000000
The list with the saved layouts L o0e 00 0000
contains only the assignable layouts. LE| 000 00 0000
Select a layout and press OK to [® | 000 00 0000
assign the layout to the test run. | Q00 00 ©000
| 000 00 0000
- 90¢ 00 0000
+ 000000000000
[ Ok ]| Cancel H Help |

3. With the change test run layout window: Press the Load Layout button on the window. M
You see the same window as shown above. Select the desired layout and press OK.
The layout will be displayed in the Change Layout window and overwrite the layout displayed before.
Press OK on the Change Layout dialog to apply the new layout.

4. With the Manage Test Run window: Select one or ;
more test runs of the same microplate size and | Assign Layout =]
open the popup menu by clicking the right mouse
button. Select the menu item Assign Layout.
Select the layout and press OK. The layout will be does nat contain the selected layout,
assigned to each selected test run if possible (see g
conditions above). If the layout cannot be
assigned to one or more test runs, a message

appears:
”

If a test run is opened, you get a hint how the changed layout will affect your calculated results.

The Lavout of the Following test runs

The layout was not assigned for these test runs:
41502FI ()

Note: Plate IDs are not part of the saved layouts and will not be changed after assigning a saved layout to
a test run.

6.2.2 Create and Edit Saved Layouts

Press the New Layout button to create a new layout. After selecting the size of the microplate the new layout
can be entered as described in chapter 6.1: Changing Layout. Press the Save button to save the new layout.
You will be asked to enter a name for the new layout.

To view and change a saved layout, select the layout and press the Edit Layout button. Change the layout as
described in chapter 6.1: Changing Layout and press Save to apply the changes.

6.2.3 Delete Layouts

Select one or more layouts in the list and press the Delete Layout(s) to delete the saved layouts.

6.2.4 Export and Import Layouts

You can export the saved layouts and exchange them with others. Select the layouts you want to export and
press the Export Layouts(s) button. Select a directory to save the layouts. You can change the
recommended filename. The file extension of the exported layout files is MLF.

To import layouts in a MLF file, press the Import Layout(s) button and select the directory with the MLF file.
Select the file and press the Import button.
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7 Sign a Test Run

To ensure that your measured result and your performed evaluation on the test run cannot be changed or
manipulated you can sign the test run.

The ability to sign a test run is also needed to fulfill the FDA 21 part 11 compliance. Read more about this in
the software manual part IV: FDA 21 CFR part 11.

To sign a test run, you need a pair of RSA keys. How to get such keys is also described in the software
manual part IV: FDA 21 CFR part 11.

7 | 5i
Click * = in the Test Runs group on the Home tab of the ribbon to sign the opened and selected test
run. The authentication window will then appear:

_x |

Please authenticate yourself using your uzer name and password to
zign the data record 4201 ['FI RHODAMIN KINETIC, performed
2007.02.26 - 14:23:49).

User name: IJSER

Pazzword:

[ u] 4 ” Cancel || Help |

After logging in, it is possible to enter a comment to the signature:

x|
Full harme: USER
Date / time: tonday, February 18, 2008 - 2:09:36 PM
Meaning of the signature: Data reviewed -
Comment [optional) evaluation done.

result reviewed!

I

[ 0K ” Cancel || Help |

Press OK to finish the sign process.

Signed test runs are indicated with a blue sign text in the test run description area on top of the working area.
An entry in the audit trail is generated and you can see the signature on the 27 CFR part 11 page.

It is possible to add more than one signature to a test run (e.g. one for released and one for reviewed...)

If a test run is signed, you cannot save any more changes made in the software for that test run. You can
make a copy of the test run and change the copied test run because the signature will not be copied.

Note: The readers NOVOstar and NEPHELOstar Galaxy do not support this function!

8 Support

If you have any problem / question regarding the software / the instruments, you should visit the support
section on our web page (http://www.bmglabtech.com) or contact BMG LABTECH using the following email
addresses:

e Problems / questions regarding software: support@bmglabtech.com
e  Problems / questions regarding the instruments: tech.service@bmglabtech.com
You can also use our technical request form (http://www.bmglabtech.com/support).

Note: When you need support from BMG due to a software / firmware malfunction, you should send us the
run log file together with the error description.
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