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6.1 Overview of Experimental Setup and Programming

Before running a protocol on the MiniOpticon system, you must tell the system what
each well of the microplate contains, the sequence and duration of temperature
incubations to use in the run, and when during the run the detector should collect
fluorescence data. These instructions are given in plate and protocol files. The plate
file specifies the contents of the wells, any descriptive well labels that the user
assigns, the calibration files for the plate type and dyes used, and the quantities of
any standards to be used in generating a standard curve. The protocol file specifies
the order and parameters of temperature incubations, plate reads, temperature gra-
dients, cycling (goto) steps, and melting procedures to be used in the experimental
run. The protocol file also specifies the reaction volume, temperature control
method, and heated lid settings.

Plate files and protocol files are created independently of each other. This design
allows you to run different saved protocols with the same plate setup, or the same
protocol with different saved plate setups, without having to recreate the plate and
protocol files for each new combination. The master file links a specific plate file and
a specific protocol file for use in the current run.

This chapter describes:
e The parts of the Master File, Plate Setup, and Protocol Setup windows
e How to create new plate and protocol files and how to assign them to a master file

e How to assign existing plate and protocol files, with or without modifications, to
a master file

e How to reuse and edit existing master files
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6.2 The Master File Window

Upon launching Opticon Monitor software (see Chapter 5), the Opticon Monitor dis-
play window will show either a new master file template (first launch), or the last
master file used (subsequent launches). All setup and programming operations can
be accessed from the Master File window. If another window is showing, click the
Master button on the toolbar to view the Master File window.
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Figure 6-1 The Master File window

If the Master File window is displaying a master file from a previously run experiment,
click on the Prepare New Run button in the top panel of the Master File window to
clear the master-, plate-, and protocol-file templates. If you want to use the same, or
a slightly modified plate setup and/or protocol for another run, follow the instructions
in the section “Reusing Master Files” at the end of this chapter.

6.2.1 Parts of the Master File Window

The Master File window contains the following panels:

The Master File panel is used to create New master files, Open previously created
files, and Save files — by clicking on the appropriate button on the left side of the
panel. You can also open a saved master file by selecting it from the pull-down menu
in the Quick Load field (see section 6.2.4, “Using the Quick-Load Menus”). The
Master File panel also includes buttons for repeating a run or preparing a new run,
described above, and a field for managing users, described in the next section.

The Instrument panel is used to select which instrument will be used to run the
experiment if more than one instrument is connected to the computer. See section
6.2.3, "Selecting an Instrument” for more information.
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The Plate Setup panel is used to assign plate files to the master file. You can create
a New file, Open a previously created file, Edit the file, and Save the file by clicking
on the appropriate button on the left side of the panel. You can also open a file by
selecting it from the pull-down menu in the Quick Load field (see section 6.2.4,
“Using the Quick Load Menus”). Once a plate file is created or opened, a summary
of the contents is displayed in the table and the plate diagram in the Plate Setup
panel. See section 6.3.15, “Exiting the Plate Setup” for more information.

The Protocol Setup panel is used to assign protocol files to the master file. You can
create a New file, Open a previously created file, Edit the file, and Save the file by
clicking on the appropriate button on the left side of the panel. You can also open a
file by selecting it from the pull-down menu in the Quick Load field (see section 6.2.4,
“Using the Quick-Load Menus”). Once a protocol file is created or opened, a sum-
mary of the protocol and a graphical representation will appear in the Protocol Setup
panel. See section 6.4.8, “Exiting the Protocol Setup” for more information.

6.2.2 Managing Users

The User field in the Master File panel specifies default storage locations for master,
plate, protocol, and data files. Adding a user creates a folder with the user’s name
and creates folders within that folder for saving the four types of files. If no specific
user is specified, new files are saved in the Shared folder.

6.2.2.1 Adding New Users
To create a new user folder, click the user icon in the Master File window.

Manage Users x|

|Jzers;

Adam Add
| Shared

Remove

i

Cloze

Figure 6-2. managing users

In the Manage Users window that appears, select Add. Enter the new user’s name
in the New User window that appears and then click OK. The new user’s name will
appear in the Users list.
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6.2.2.2 Specifying a User

To select a user, choose a name from the drop-down list in the User field.
Alternatively, click on the user icon, highlight a user name in the Mange Users
window that appears, and then click OK. The user’s folder will become the default
save location for newly saved files.

6.2.2.3 Removing Users

To remove a user from the Opticon Monitor software, select the user’s name in the
Manage Users window and then click Remove. You will be asked to confirm deletion
of the user, as all data associated with the user will also be deleted.

6.2.3 Selecting an Instrument

If more than one instrument is connected to the computer, use the drop-down list in
the Instrument panel to select the instrument you wish to run. If the instrument you
want to use does not appear on the drop-down list, make sure it is attached to the
computer and then select Scan For Instruments from the Instrument pull-down
menu. The instrument will then be listed on the drop-down list.

If you want to setup an experiment on a computer that is not currently attached to
an instrument, choose Settings for [an instrument] from the drop-down list.

To re-initialize an instrument, for example if it were not properly connected to the
computer upon launching Opticon Monitor software, select Reinitialize Instrument
from the Instrument pull-down menu.

If you want the currently selected instrument to be automatically selected upon
launching Opticon Monitor software, select Set Default Instrument from the
Instrument pull-down menu.

The setup and analysis options available on other screens depend on what instru-
ment is selected in the Instrument panel of the Master File window. This manual will
document and illustrate the options available for the MiniOpticon system. When
MiniOpticon is selected in the Instruments panel, no more than two dyes may
be assigned to a well.
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6.2.4 Using the Quick-Load Menus

The quick-load menus provide rapid access to any existing plate, protocol, master,
or data files.

If the Masters, Plates, or Protocols option is selected in the respective panels, all of
the available plate, protocol, or master files (but not data files) that have been saved
to the Shared folder or individual user folders are displayed in the drop-down list.
The files are listed along with their associated user as shown below.

Quick Load

% Plates ]

" DataFiles  |...\Flates\passive_ref plate [
----- Teresa— —

----- -Adarn—--
|

all_SEGI_zamples. plate
FaMVIC multi.plate ]
threedyes. plate LI

Figure 6-3. Quick-load drop-down menu

Scroll to locate the desired file in the drop-down menu, and select the file.

If the Data Files option is selected, all of the data files are listed in the drop-down
menu. Selecting a data file will apply the plate, protocol, or master file that was used
to generate that data file to the current master file.

6.3 Creating a Plate File

6.3.1 What Is a Plate File?

A plate file describes the experimental microplate. Opticon Monitor software uses
the information in this file to interpret the raw data collected by the fluorescence
detectors. The plate file specifies: (1) the type of microplate and dyes used in the
experiment, so that the software can apply the appropriate calibration files to the
data; (2) the “contents” classification (see section 6.3.6, “Specifying Well Contents”)
of individual wells, which tells the software what wells to use in different types of cal-
culations, such as background subtraction and standard-curve generation; (3) the
quantities and units of any standards; and (4) well descriptions to help the user iden-
tify the specific reaction components.
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Plate diagram

Plate Type field

Dyes panel

6.3.2 Accessing the Plate Setup Window

To create a new plate file, click the New button in the Plate Setup panel of the Master
File window. Alternatively, you may alter the currently loaded plate file by clicking the
Edit button. In either case, the screen shown below will appear.
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Figure 6-4 Plate Setup window

6.3.3 Parts of the Plate Setup Window

The Plate Setup window includes the following panels; these will be described in
more detail in subsequent sections of this chapter:

The Plate diagram is a representation of the 48 wells that may be used in the exper-
iment. The wells in the Plate diagram are color-coded according to the contents
specified for each dye: white for empty, blue for blank, green for standards, red for
sample, and orange for passive reference (see section 6.3.6, “Specifying Well
Contents” and section 6.3.7, “Viewing Well Contents in the Plate Diagram”). A legend
indicating which color corresponds to each type of reaction appears below the plate
diagram. Note that the legend for passive reference only appears if this option is
selected from the Plate pull-down menu.

The Plate Type field is used to indicate the type and well color (white or clear) of the
vessels that will be used in the experiment.

The Dyes panel, in the lower left corner of the window, is used to select dye(s) to dis-
play in the Wells panel. All calibrated dyes are listed in this panel.
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The Contents panel is used to assign contents to wells selected in the Plate diagram
and to enter the descriptions that appear in the Wells panel. A dye must be listed in
the Contents panel for the user to identify which wells contain that dye and what type
of reaction contents have been specified for it.

The right-hand display panel displays either the Wells panel or the Sets panel,
depending on which radio button is selected at the top of the panel. When Wells is
selected, the panel displays a table listing the contents and descriptions of selected
wells/dyes. Wells can also be assigned to Well groups in the Wells panel. When Sets
is selected, buttons for creating and editing well sets appear, and the panel displays
a table listing all sets that have been defined. Wells or sets can be sorted by clicking
on the column headers in the table.

6.3.4 Beginning Plate Setup — Specifying the Plate Type and Dyes

The MiniOpticon system must be calibrated for both the type of reaction vessel and
the dyes that will be used in an experiment. The system is precalibrated with settings
for plates (or tubes) and many popular dye chemistries. Plate calibration files exist
for white or clear wells. Dye calibration files exist for FAM, SYBR Green |, HEX, TET,
and VIC dyes.

To begin a new plate setup, first select the type of vessel used from the drop-down
list in the Plate Type field.

Next, select the dye(s) that will be used in the experiment, using the Dyes panel.
Selecting a dye lists the dye in the Contents panel, allowing you to specify well con-
tents for the dye. The content classifications and descriptions assigned to selected
dyes in selected wells are listed in the Wells panel.

If you no longer want a dye to appear in the Contents and Wells panels, click on the
name of the dye in the Dyes panel. If that dye has already been assigned to some
wells, its name will be emboldened in the Dyes panel. To remove all dyes from the
Contents and Wells panels, click on the Deselect All button at the bottom of the Dyes
panel. Click the Select In Use button to list in the Contents and Wells panels all dyes
that have been assigned to wells.

Note that only two dyes can be used in a given well. If you assign more than two
dyes to a single well, you will not be able to exit the Plate Setup window unless
you correct the error. On the other hand, many dyes can be used in a single plate, for
example by using FAM and VIC in column 1 and SYBR Green and HEX in column 2.

Also be aware that although the software allows you to combine any two dyes in a
well, it is difficult to discriminate signals from dyes with largely overlapping emission
spectra. You should consider the spectra of dyes when designing your experiment.
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6.3.4.1 Using Uncalibrated Dyes

Selecting a dye from the Dyes panel tells the software which dye-calibration files to
apply to the fluorescence measurements. If the desired calibration file is not present
for the dye/plate combination being used, it may be possible to use the setting for
one of the precalibrated dyes, if one has an emission spectrum similar to that of the
dye you want to use. Of course, any dye used must be excited at wavelengths
between 470-500 nm. Please contact Bio-Rad if you would like calibration recom-
mendations when using non-precalibrated dyes.

If it is not possible to use one of the precalibrated settings, it will be necessary to
perform a calibration by selecting Dye Calibration from the Tools pull-down menu.
Follow the directions in the Dye Calibration Wizard to create a calibration file(s) for
the dye(s) being used (see Chapter 10).

6.3.5 Selecting and Deselecting Wells

To select wells, either for specifying contents for an experiment or, later, to view the
data for a specific well, use the Plate diagram.

Move the cursor over an individual well, row letter, or column number to highlight the
well or wells with a thin outline and darken the corresponding well coordinates (see
wells in column 6 in Figure 6-4). Clicking on a highlighted well will select it. Selected
wells appear heavily outlined (see wells A4 through C6 in Figure 6-4).

Select an individual well by clicking on the well.

Select a different well by clicking on that well. Previously selected wells will be
deselected.

Select multiple wells by holding down the left mouse button and dragging the
cursor over the wells to be selected, or hold down the control key and click on
the individual wells you wish to select.

Select all wells in a column by clicking on the numbered column header. Select
multiple columns by holding down the control key while clicking on the num-
bered column headers.

Select all wells in a row by clicking on the lettered box at the start of the row.
Select multiple rows by holding down the control key while clicking on the let-
tered boxes.

Select all wells in the plate by clicking on the asterisk in the upper-left corner of
the plate diagram.

Deselect a single one of several selected wells by holding down the control key
while clicking on the well.

Deselect all wells by clicking on any selected well.
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6.3.6 Specifying Well Contents

Well “contents” tell the software what type of reaction each dye will indicate in each
well. The software uses this information when performing calculations, to identify
which wells provide the fluorescence data needed for the calculations. The different
content classifications and their uses are:

e Empty: Nothing has been added to the well. Fluorescence measurements are not
used. Undefined wells are considered empty.

e Blank: The well contains an incomplete set of reactants (e.g., buffer only).
Fluorescence intensity measurements from blank wells can later be subtracted
from measurements taken from other wells.

e (Quantitation Standard: The well contains a user-specified standard of known
quantity (see section 6.3.13, “Specifying Quantitation Standards”). Fluorescence
intensity readings from all quantitation standards are automatically used to plot
a standard curve of log quantity vs. cycle number.

e Sample: The well contains an experimental sample. If quantitation standards are
also used, the quantities of samples are automatically calculated by interpolating
from the standards.

e Passive Reference: The dye is present in the well as a reference, to compensate
for variability in concentration or volume of the samples. The fluorescence meas-
ured for the other dye in the well will automatically be divided by the fluorescence
measured for the passive-reference dye. This designation is only available if
Passive Reference has been selected from the Plate pull-down menu (see sec-
tion 6.3.8, “Using Passive References”).

The defined contents for a well are dye-specific, so the contents of a well can be
defined as a sample reaction using one dye and a blank reaction for another dye.

To specify contents:

1. Select the dye(s) for which you want to specify contents using the Dyes panel.
The selected dye(s) will appear in the Contents panel adjacent to the Dyes panel.
You may find it easiest to specify contents for all wells containing one dye, and
then deselect that dye before selecting and specifying contents for another dye.

2. Select the well or group of wells for which contents are to be specified, using one
of the methods described in the section “Selecting and Deselecting Wells”.

3. Indicate the type of reaction each dye is used for in the selected wells by clicking
on one of the buttons to the right of the dye’s name in the Contents panel: E for
empty, B for blank, St for quantitation standard, Sa for sample, or PR for passive
reference (if this option has been selected in the Plate pull-down menu, see sec-
tion 6.3.8, “Using Passive References”).

If you decide you no longer want the fluorescence data from a particular well to be
used in the calculations for which it is specified, you can return to the Plate Setup
window, select the well, and redefine its contents. This can be done even after the
experiment has been run.
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6.3.7 Viewing Well Contents in the Plate Diagram

Once the dyes in a set of wells has been designated for use as blanks, standards,
samples, or reference, the corresponding wells in the Plate diagram will be color
coded according to the contents: white for empty, blue for blank, green for stan-
dards, red for sample, and orange for passive reference. A legend appears below the
Plate diagram.

Each well in the diagram is partitioned to show the contents assigned to different
dyes in that well (see Figure 6-5). A dye must be selected in the Dyes panel before
its contents will be displayed in the Plate diagram. The number of partitions is deter-
mined by either the number of dyes selected (in the default view) or the number of
dyes the well can hold (if Fixed Well Sections is selected from the Plate pull-down
menu). Note that if you change the display mode in the Plate Setup window, the plate
diagram in the Plate Setup panel of the Master File window will change accordingly.

6.3.7.1 The Default Plate-Diagram Display

In the default Plate view, each well in the Plate diagram is partitioned into the same
number of sections as there are dyes selected in the Dyes panel. For example, if a
single dye is selected from the Dyes panel, the wells in the Plate diagram will not be
partitioned and will show only contents assigned to the selected dye; if three dyes
are selected in the Dyes panel, each well in the Plate diagram will be divided into
thirds, as shown in Figure 6-5A. When multiple dyes are selected, the content clas-
sification for each dye is represented in the same section of each well, e.g., FAM in
the top left section, SYBR in the top right, and VIC in the lower section. The dyes are
displayed alphabetically, moving clockwise around the circle. Note that since a max-
imum of two dyes may be assigned to a given well in the MiniOpticon system, if three
dyes are selected, one dye in each well must be designated as “Empty”.

6.3.7.2 Fixed Well Sections

Because the default display option partitions wells into the number of selected dyes,
the display can become complicated if many dyes are viewed at once. In these
cases, it may be easier to use the Fixed-Well-Sections display option.
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A. Default Plate diagram B. Fixed Well Sections

Figure 6-5. The two display modes for the Plate diagram. For both plates, FAM
and VIC dyes were assigned to columns 1-5 and SYBR Green was assigned to
column 6. The contents for SYBR Green are highlighted in the Fixed Well Sections
display. Remember that the color represents the content classification, not the dye.

When Fixed Well Sections is selected from the Plate pull-down menu, the wells of
the plate diagram are partitioned into sections corresponding to the maximum
number of dyes that can be added to the well — two for the MiniOpticon and
Opticon™ 2 systems, four for the Chromo4™ system.

If only one dye is assigned to a well in the MiniOpticon system, its content classifi-
cation is displayed in the left half of the circle when Fixed Well Sections is selected.
If two dyes are assigned to a well, they are ordered alphabetically, e.g., FAM in the
left half, VIC in the right half. Therefore, if a dye is used in singleplex reactions in
some wells and multiplex reactions in other wells, its contents may be represented
in different halves of different wells. For example, in the plate diagram in Figure 6-5B,
the contents for VIC are displayed in the right half of wells in column 1 and in the left
half of the wells in column 2 (compare to the plate diagram on the left, in which the
contents for VIC are always displayed in the bottom section).

6.3.7.3 Highlighting Contents for a Dye

To view the content classifications for a single dye, first click Deselect All at the
bottom of the Dyes panel, and then select the dye whose contents you wish to view.
Click on the dye again to deselect it.

You can also highlight the wells containing a specific dye when multiple dyes are
selected. To do so, position the cursor over the name of the dye in the Contents
panel: the well sections corresponding to that dye will be highlighted with a dark line
in the Plate diagram (see column 6 in Figure 6-5B).
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6.3.8 Using Passive References

If you wish to use a passive reference to standardize fluorescence across wells,
select Passive References from the Plate pull-down menu. The orange circle for pas-
sive reference will then appear in the plate-diagram legend, and PR will be added to
the buttons in the Contents panel. Any dye can be used as a passive reference, but
only one dye can serve as a passive reference in a given well.

When a dye is designated as a passive reference in a well, the fluorescence measured
for the other dye in that well is automatically divided by the fluorescence measured for
the passive-reference dye. If, after you run the experiment, you decide you don’t want
this calculation to be made, return to the Plate Setup window and re-assign the well
contents for that dye. Make sure you select all wells that contain the passive reference
and change the contents to E (Empty—see section 6.3.6, “Specifying Well Contents”).

6.3.9 Assigning Well Descriptions

To aid in sample identification, you can enter additional descriptions for individual
wells or groups of wells, e.g., the target or the template source. This may be done
most easily while you are specifying contents, but it can be done at any time.

Begin by selecting well(s) for which you want to enter descriptions, using the Plate
diagram. Next, select the dyes for which you want to enter descriptions, using the
Dyes panel. Finally, click on the white rectangular field in the line bearing the dye’s
name in the Contents panel, and type a description. The well label will be applied to
the selected well or wells and appear in the Description column in the table in the
Wells panel (see next section).

Alternatively, you can enter a description by clicking on an individual cell in the
Description column of the table in the Wells panel and typing directly into the cell.
You can also copy and paste a well description from one Description field in the table
to another by using control+c to copy and control+v to paste. Finally, you can copy
descriptions from an Excel file. When doing this, be careful to copy the labels into
the correct column of the Wells information table.

6.3.10 Viewing Well Information in the Wells Panel

The panel on the right side of the Plate Setup window displays either the Wells panel
or the Sets panel, depending on which radio button has been selected at the top of
the panel. To view the information entered for selected dyes in selected wells, select
Wells. The well-information table will then be displayed (see Figure 6-4).

To list well information in the table, you must first select well(s) in the Plate diagram and
also select dye(s) in the Dyes panel. The columns in the well-information table list the
Well coordinates, which of the selected Dye(s) have been assigned to each well, the
Contents assigned to each selected dye, and any Description that has been entered.
To list dyes with contents classified as “Empty”, select Show Empties above the Wells
table. This option is not available if Fixed Well Sections is selected: dyes assigned the
“Empty” classification are not listed when Fixed Well Sections is selected.
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The listing of wells in the plate information table can be sorted by Well, Dye, Content,
or Description by clicking on the appropriate column heading.

The well-information table can also be used to enter additional descriptions of a
well’'s contents. See the previous section for more information.

6.3.11 Defining Well Groups

The Well Groups function adds an extra level of organization to a plate, to simplify
viewing of experiments that include many reaction types and to allow independent
analysis of multiple experiments in the same plate.

Defining well groups is especially useful if two experiments with different quantita-
tion standards are run simultaneously. By default, Opticon Monitor software uses all
wells classified as standards to generate a standard curve. If the Manage Well
Groups function is used to define groups of wells, then when one of those groups is
selected, the Standards graph will include only the standards present in that partic-
ular group.

You can create, manage, and select well groups from the Plate Setup, Quantitation,
Melting Curve, and/or Analysis windows. To define well groups from the Plate Setup
window, select Wells at the top of the right-hand panel, and then click on the Manage
button at the top of the Wells panel. The Well Groups Manager window, displaying a
list of any defined groups and a plate diagram, will open.

Well Groups Manager
farn_vic
F—— Tl -]

[ e
()
()
()
()

ak Cancel

Figure 6-6. The Well Group Manager window
with one group selected

To create a new group, click the New button at the bottom-left corner of the window.
Select wells to include in the group using the plate diagram, enter a name in the
Name field, and then click Apply. The newly defined group will appear in the list on
the left side of the window.

You may define additional groups by clicking Add New. The same well may be added
to multiple groups.

To edit an existing group, highlight its name in the list in the Well Groups Manager
window, click Edit, and proceed as for new groups. To delete a group, highlight its
name and click Delete.
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To close the Well Groups Manager window, click OK or highlight one well group and
click Activate. If you choose Activate, all the wells that are not in the activated group
are not selectable — they are gray with an X through them — in the Plate diagram in
the Opticon Monitor window. If you choose OK, the Opticon Monitor window will dis-
play the entire microplate (or whatever group was displayed when the Manager
window was opened).

& owels € Sets

WellGroup [syor - ' Show Emalies

Figure 6-7. Plate diagram with one group activated.

To activate a different group, you may either re-select Manage and proceed as
above, or simply select a defined group from the Well-group drop-down menu in the
Wells panel. To display the entire microplate, choose default from the drop-down
menu.

6.3.12 Creating Well Sets

If sets of replicate wells are defined in the Plate Setup window, Opticon Monitor soft-
ware will calculate the mean and standard deviation of the fluorescence measured
at each cycle in each of the wells in the set. You can then plot the mean and stan-
dard deviation in the Graphs panel of the Quantitation window, and you can view
calculations based on the mean, maximum, and minimum Cy values (see Chapter 8).
In addition, defining well sets, specifically a calibrator set, is required for relative
expression analyses (discussed in the next section and in Chapter 8).
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To create a well set, first select the Sets radio button at the top of the right-hand
panel. This displays the Sets panel.

oK P
Cancel

Cowells 7 Sets

Mew | pelee | updwe |

MName | Type ‘Zontro‘ Description ‘
1072 Repl... N/A
1073 Repl... N/A
\
1075 Repl... N/A
cortrol Cali... VIC

Plate Type: [MJClear = | (D Empty @ Blank @ Standard @ Sample
E

~ D

cr3 >
%]

Select Inlse | Deselect All

Specify Quant Standards.

Figure 6-8. Plate Setup window displaying Sets panel.

To add a new set, click New. You may select wells to include in the set either before
or after clicking New, using the plate diagram. When you click New, a new row with
the name New Set will be added to the Sets table in the Sets panel. The bar to the
left of the New Set row in the Sets table will be given a new color, and a box of the
same color will be drawn around that set’s wells in the Plate diagram (if wells were
selected before clicking the New button). Please note the following:

e You may create well sets before or after assigning contents to the wells, but the
same content must be assigned to every well in the set.

e |f you select wells after creating the set, you must click Update to assign the new
wells to the set.

e If you change the content assignment of wells after a set has been created, you
must click Update to accept the changes.

e Well sets are not dye-specific. You do not have to create sets independently for
each dye.

To name a set, click in the Name field that says New Set, highlight the words, and
type in a new name. If you don’t change the name, the next new set will be named
“New Set 2”. You can further define the set by clicking in the Description field and
typing a description of the set.

By default, a new set is assigned the type “Replicate”. You can change the type to
Calibrator by clicking in the Type field and choosing Calibrator from the drop-down
menu. Calibrators are used in expression analyses using the AC; and AAC methods
(see Chapter 8). When you specify a set as a calibrator, you can select which dye is
used for indicating the internal control by selecting the dye from the drop-down menu
in the Control column. The internal-control dye is used only in AAC+ calculations.
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To edit a well set, highlight the row containing the set’s name in the Sets table, and
then select wells to include in the set using the Plate diagram. Remember to hold
down the control key while selecting new wells if you want to keep the previously
selected wells in the set. Click Update to accept the changes to the set.

To delete a well set, highlight the set’s row in the Sets table, then click Remove.

6.3.13 Specifying Quantitation Standards

If you are using quantitation standards, after you have designated which wells contain
the standards, click the Specify Quant Standards button in the bottom-right corner of
the Plate Setup window. A pop-up window will appear listing all of the wells to which
quantitation standards have been assigned, and indicating which dye(s) have reac-
tions using standards in that well. You can sort the items by Well, Dye, or Amount
(once amounts have been entered) by clicking on the appropriate column heading.

Specify Quantitation Standards

Well | Cve | Amount IL

Al FAM 100

A2 WIC 100

B1l FAM 1000

B2 WIC 1000

C1 FAM 1e+004

c2 WIC 1e+004 P

Ol FAM 1e4+005

02 WIC 1e4+005

El FAM 1e+006

2 VIC te+00s

Units: [copies  [=| | Manage.. |

Cancel |

Figure 6-9. The Specify Quantitation Standards window

Enter the amount of each standard in the Amount fields. Alternatively, you can cut and
paste multiple cells from an Excel worksheet. Numbers may be entered as integers or
using scientific notation (e.g., 1e+004). Note that numbers greater than 1,000 and
numbers entered in the form 1E4 will be converted to the form 1e+004.

After entering quantities, specify the Units of the standards by choosing ng, pg,
moles, molecules, ge (genome equivalents), or copies from the drop-down menu. You
can define additional units by selecting the Manage button.

Select OK to apply the Standard quantities to the plate file, or click Cancel to undo
any changes to the Standard quantities. A standard curve will automatically be gen-
erated during analysis of the data using the values supplied.
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To define additional units, first click the Manage button in the Specify Quantitation
Standards pop-up window. Next, select Add in the Manage Standards window that
appears, and then type the desired unit name in the Add Quantitation Standard
Name window. To remove unit designations, highlight the designation in the
Standards list in the Manage Standards window and click the Remove button.

6.3.14 Pasting Plate Information From Microsoft Excel

If on a previous run you exported a plate file to Microsoft Excel (see section 8.6.1,
"Exporting Data”), you may paste the plate information from the Excel file into the
Opticon Monitor plate file. First, open the Excel file and select the type of plate infor-
mation you want to paste (Well Name, Dye, Contents, and/or Description). Include
the column headings to have these automatically applied in the Opticon Monitor
software. Copy the selected cells to the clipboard (Control-c). Next, return to the
Opticon Monitor screen and, in the Plate Setup window, select Paste from Excel from
the Edit menu. The following window will appear:

Plate Setup - Excel Import |
Sorted By: Columng
™ Force Sort By ) Fows ) Colummns
I'W'EII MHame - I A7, 47
Dye - Fa, VIC...

IEDntents - I Standard. Sample...
IDescriptiun - I 10°9 copies B-actin plasmid+Fam actin probe, ...
Cancel |

Figure 6-10. Pasting plate data from Excel.

If you copied the column headings specifying the type of plate information, these
headings will automatically appear in the drop-down menus in the Plate Setup -
Excel Import dialog box. If the headings were not selected, or if you want to reclas-
sify the data, select the type of plate information from the drop-down menu. Note
that the data in each column must match the format for the different plate informa-
tion types (Well Name, Dye, Contents, or Description). Click OK to enter the plate
information into the plate information table. Note that other plate parameters, such
as plate and dye type, and values of quantitation standards, are not specified by the
Paste from Excel command. You can, however, copy and paste quantitation stan-
dard data from Excel into the Specify Quantitation Standards window, in a separate
step (see previous section).
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6.3.15 Exiting the Plate Setup

Once you have finished entering plate file parameters, click the OK button in the
upper-left corner of the Plate Setup window to return to the Master File window.
Alternatively, if you wish to discard the plate file information and return to the Master
File window, click Cancel.

When you click OK, a summary diagram and table of the newly assigned plate con-
tents will appear in the Plate Setup panel of the Master File window. The plate
diagram will use the same display (default or fixed-well-sections) as was last used in
the Plate Setup window. The table will list all the dyes that have been assigned to
wells and the number of wells assigned each content type (empty, blank, standard,
sample). To highlight in the plate diagram the wells that contain a particular dye,
position the cursor over the name of the dye in the table. To highlight only the wells
that are assigned a particular content for a particular dye, place the cursor over the
appropriate cell in the table.

~Plate Setup

[ Mew

7

= Open

Edit

Quick Load

f Flates  [New Flats File =]
€ Data Files

g

5
H Save Diye Empt\,‘Blank stand | amph
FAM | 16

S| o R O e
oc| o [N o S

Figure 6-11. Plate Setup summary in master File window. FAM standards are highlighted.

6.3.16 Saving a Plate File

To save the newly created plate file, click the Save button from the Plate Setup panel
in the Master File window. Enter an appropriate name in the File name field of the
save window. Click the Save button to save the .plate file.

Tech Support: 1-800-4BIORAD e 1-800-424-6723 ¢ www.bio-rad.com ¢ www.mjr.com



Experimental Setup and Programming W

6.4 Creating a Protocol File

The protocol file contains the thermal-cycling parameters for an experimental run,
and specifies when during the run the MiniOpticon detector will measure fluores-
cence. Protocol steps are entered and edited in the Protocol Setup window. A
listing and graphical representation of the protocol are displayed for easy review.

Click the New button in the Protocol Setup panel of the Master File window to
create a new protocol file.

Temperature
® Opticon Monitor : Protocol Setup - threedyes.prot p A
Eile Edit Wiew Instrument Tools User Help and L|d
Pe "ol
o :ﬁ"} ~Select Step to Insert Before Line——————————— - Temperature and Lid reionveme|MOdE panel
. T oK
Step-se|ect|on Temperaluae Contral: Sample Calculation = [
i
p a nel _R”_"_-,y< ﬂl Temperatue Lid Settings: gﬁztsél;n: 13%ch
\Slbp\@\ Plate Read ~Pratocol L .
- e 1. Incubate 5t 34,0 C for 00:00:30 Reaction
|_Pouse Axy [ rtfrom 55 C ta E5C for 00:00:15 .
. ot et 7200 o 001030 Volume field
ip + ea
-5, Gota ine 1 for 39 mare times
O Meling Curve B Melting Curve fiom 55.0C to 0.0 C. read avery 0.2 C. hoid 00:00:02
Y tatus - END
) Gl Protocol List
‘Quantitation
[ Maling panel
= 7 EditSlep | DeketeStep |
Analysis
~Protocal Graph
1004
Shatus ]
No Instument |
Protocol __ ferme= | s
Coef g ]
20H =
Graph panel ¥ ﬁ | &
Eleps=d 3| 20
Step = e 3
Fere o
Temprees k|
Saml= {2 T 503, : : . :
E';'Ek E I 15:00 20:00 2s:00 20:00
: = o
= E =

Figure 6-12. The Protocol Setup window

6.4.1 Parts of the Protocol Setup Window
The Protocol Setup window is made up of the following panels, which will be
described in more detail in subsequent sections of this chapter:

The step-selection (“Select Step to Insert Before Line”) panel is used to add or edit
different kinds of steps to the protocol. The long name is intended to remind you
that new steps are inserted before the highlighted step in the protocol list.

The Temperature and Lid Mode panel is used to select options for controlling the
temperature of the sample holder and for heating the lid.

The Reaction Volume field is for entering the volume of the wells, for use in tem-
perature-control calculations.

The Protocol List panel displays the protocol steps in numbered order.

The Protocol Graph panel displays a graphical illustration of the protocol, showing
temperature increases and decreases as well as plate reads. Each cycle of the pro-
tocol is represented.
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6.4.2 Reaction Volume

For the Opticon Monitor software to accurately calculate and control the sample tem-
perature, the user must enter the volume of reactions (in pl, including the volume of
any oil or wax overlay) in the Reaction Volume field in the upper right-hand corner of
the Protocol Setup window. See section 4.6, “Reaction Volume Recommendations”
for additional information.

6.4.3 Choosing Temperature and Lid Control Modes

Click the Edit button in the Temperature and Lid Mode panel to display the
Protocol Options window, and to specify the methods of temperature and lid con-
trol to be used in the run.

— Control Method

& Calculated
" Black

r— Lid Control
% Caonstant

Lid Temperature I'IDD ~C
Lid Shutoff Temperature |3D ~ C

" Tracking
Lid Temperature = Block Temperature + |3U — c

Lid Shutoff Temperature |3D — C

= Off

ok I Cancel |

Figure 6-13. The Protocol Options window for choosing temperature and lid control modes.

6.4.3.1 Temperature Control Modes

The MiniOpticon system can control block temperature in two different ways. Each
method has implications for the speed and accuracy of sample heating.

1. Calculated control is the default method of temperature control. It is the preferred
method for most protocols, yielding consistent, reliable, and fast programs.

With calculated control, the user-entered incubation periods specify how long
the samples, rather than the block, should remain at the target temperature. The
system estimates sample temperatures based on the block’s thermal profile, the
rate of heat transfer through the sample tube, and the sample volume. Brief,
precise block-temperature overshoots are used to bring samples to the correct
temperature rapidly. Since this estimate is based on known quantities and the
laws of thermodynamics, sample temperatures are controlled much more accu-
rately than with block temperature control.
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Because the samples are held at the target temperature for the user-specified
duration when using calculated control, these durations can be shortened signif-
icantly compared to when using block control. Typically, optimal hold times for
denaturation steps range from 5-30 seconds when using the calculated control
method. Annealing and extension steps can also be shortened, but the periods
for these will be reaction-specific. In addition to offering the simple convenience
of spending less time running reactions, shorter protocols minimize false priming

and help to preserve enzyme activity.

Calculated control also makes transferring protocols easier, because the instru-

ment automatically compensates for vessel type and reaction volume.

2. When Block control is selected, the user-entered incubation periods specify how
long the block should remain at the target temperature, without regard to sample
temperature. Under block control, the temperature of samples always lags
behind the temperature of the block, and that lag varies with sample volume and
vessel type (typical lag time is 10-30 seconds). Therefore, the sample tempera-
ture is less precisely controlled in block-control mode than in calculated-control
mode. Block control is used chiefly to run protocols developed on thermal

cyclers that do not have the calculated-control option.

6.4.3.2 Lid Control Modes

When a sample is heated, condensation can form on the tube cap or the plate sealer.
This changes the volume of the sample, the concentration of components, and thus
the kinetics of the enzymatic reaction. Use of a heated lid minimizes condensation
by keeping the upper surface of the reaction vessel at a temperature slightly greater

than that of the sample itself.

The MiniOpticon system provides three options for controlling lid temperature:

Constant, Tracking, or Off.

e The Constant method keeps the inner lid at a specified temperature (°C). This is
the default method of control. To use constant lid-temperature control, select
Constant and enter a Lid Temperature between 30°C and 110°C or use the
arrows to scroll to the desired temperature. For low-profile tubes, a constant
temperature of up to 5°C above the highest temperature in the protocol is rec-
ommended. You can also specify a sample-block temperature below which the
heated lid will turn off. Enter a Lid Shutoff Temperature between 1°C and 50°C or

use the arrows to scroll to the desired temperature.

e The Tracking method offsets the temperature of the heated inner lid a specified

number of degrees relative to that of the sample block. Tracking is useful for pro-
tocols that have long incubations in the range of 30-70°C, where maintaining a
high lid temperature may be counterproductive. An offset of 5°C above block
temperature is adequate for most protocols. To use tracking lid-temperature con-
trol, select Tracking and enter the number of degrees, from 1°C to 45°C, that you
wish the lid temperature to be maintained above the block temperature, using the
format Lid Temperature = Block Temperature + __°C. You can also use the arrows
to scroll to the desired temperature. To specify a sample-block temperature
below which the heated lid will turn off, enter a Lid Shutoff Temperature between

1°C and 50°C or use the arrows to scroll to the desired temperature.
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Note: Because there is no active cooling of the lid, a decrease in the lid temper-
ature may not be observed during rapid cycling. Note also that the lid heats more
slowly than the sample block due to its additional thermal mass.

e When Off is selected in the lid control panel, no power is applied to the heated
lid. In this mode, condensation will occur at a rate consistent with the incubation
temperature and the type of seal being used. This option is not recommended
unless you are using a wax overlay.

Click the OK button to apply the temperature and lid control settings to the protocol,
or choose Cancel to close the window without changing the settings. The
Temperature Control and Lid Settings will appear in the appropriate fields of the
Temperature and Lid Mode panel in the Protocol Setup window.

6.4.4 Entering a New Protocol

To create a protocol, simply select the steps you want to perform using the buttons
in the Select Step to Insert Before Line panel. Clicking on one of the buttons opens
a window that prompts you to enter specific parameters.

As you insert steps into a protocol, descriptions of the steps will appear in the
Protocol List panel, and a graphical representation of each step’s temperature and
time period (in minutes) will appear in the Protocol Graph panel. To view the graph-
ical display more clearly, use the sliders to the left of the display panel to zoom in
and out on the X- and Y-axes. Use the scroll bars on the axes to position the graph
appropriately.

Before beginning to enter a new protocol, note that the END step is highlighted in
the Protocol List panel. Opticon Monitor software adds new steps before the step
that is highlighted.

The following sections will describe the types of protocol steps you may enter, using
the protocol below as an example.

6.4.4.1 Example protocol

1. Incubate at 94°C for 30 seconds to denature dsDNA.

2. Optimize annealing temperature by incubating at a range of 55°C to 65°C across
the eight rows of the sample block, for 15 seconds.

3. Incubate at 72°C for 30 seconds to allow extension.

4. Read the fluorescence intensity of the Blank, Quantitation Standard, and
Sample wells.

5. Sequentially repeat steps 1-4, 39 more times, then proceed to step 6.

6. Identify and determine the purity of reaction products by melting profile — raise
the temperature from 55°C to 90°C, and read the fluorescence 2 seconds after
every 0.2°C increase in temperature.
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6.4.4.2 Temperature Step

A temperature step specifies incubation temperature and duration. The MiniOpticon
system ramps the sample to this temperature at its maximum rate unless ramp-mod-
ifying instructions are added to the program (see the description of “Manual Ramp
Rate” later in this section).

Click the Temperature button to enter a temperature incubation step (e.g., step 1 or
step 3 from our example) into a protocol.

— Select Step to Inzert Befare Line

— Temperature

Set Temperature Tor I 94.0 :II C

Maintain Temperature For: (¢ | 00:00;20 ==
" Faorever

— Optian:

[~ Manual Ramp Rate I 2.0:’ C /Second

[~ Change Temperature I 5_E|ﬂ C/ Cycle
[~ Change Time I 10 ﬂ Seconds / Cycle

[~ Beep'when Completed

Inzert | Cancel |

Figure 6-14. Temperature step window

Enter the desired temperature, from 0°C to 99.9°C, into the Set temperature to field
or use the arrows to scroll to the desired temperature — 94°C in step 1 of our
example.

Enter the desired incubation time, to a maximum of 18 hours, in the Maintain for field.
Click in the hour: minute: or second field and either enter a time period or use the
arrows to scroll to the desired time— 00:00:30 in step 1 of our example. Alternatively,
you can select Forever to maintain the desired temperature indefinitely. A forever
incubation step at the end of a protocol can be useful for holding reaction products
at a sub-ambient temperature (we recommend 10°C) until they can be processed. In
the graphical representation of the protocol, a forever incubation is indicated with an
infinity sign ().

Click the Insert button to add the temperature step to the protocol without further
modifications. The temperature step should appear as step 1 in the Protocol List
panel, and a graphical representation of the temperature and duration should appear
in the Protocol Graph panel. Note that the END step is again highlighted indicating
that the next step will be added above the END step and therefore after step 1.
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You can also choose to modify a temperature step before inserting it into the pro-
tocol. Available options include:

Manual ramp rate: Set a slower-than-maximum rate of heating or cooling. A
slower-than-maximum ramp rate ranging from 0.1°C to 2.5°C per second can be
specified.

Change temperature: Modifies a temperature step to allow a per-cycle increase
or decrease of temperature (0.1°C to 10.0°C per cycle) each time the step is exe-
cuted. This feature is useful when annealing stringency is a consideration, such
as in a touchdown program.

In a touchdown program, the temperature selected for the annealing step begins
higher than the calculated annealing temperature and incrementally decreases
with each cycle, first reaching, and eventually falling below, the calculated
annealing temperature. Thus the reaction begins at a temperature favoring high
stringency in hybridization and increments to a lower stringency. The higher ini-
tial stringency favors the desired product by creating a high signal-to-noise ratio
in the early amplification cycles.

Change time: Modifies a temperature step to allow a per-cycle lengthening or
shortening of the hold time of the step (by 1-60 sec/cycle) each time the step is
executed. This capability is useful for slowly increasing (typically by 2 to 5 sec-
onds per cycle) the hold time during an extension step. The number of bases that
the polymerase must incorporate during the extension step increases in later
cycles because there are more template molecules and/or fewer active poly-
merase molecules. Allotting extra time for extension can increase the likelihood
that synthesis will be completed.

Beep when completed: Modifies a temperature step so the instrument will beep
when the target temperature is reached.
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6.4.4.3 Gradient Step

The temperature gradient feature allows you to optimize denaturing or annealing
conditions by incubating at several different temperatures simultaneously. The range
of temperatures that can be achieved from front to back across the 48-well sample
block can be as small as 1°C or as great as 16°C. The maximum programmable tem-
perature is 99°C; the minimum programmable temperature is 35°C.

Click the Gradient button to insert a gradient step into a protocol.

Select Step ta Insert Before Line

Gradient

Front Temperature [Lower] ’? il
Back Temperature [Higher] 13 il

Maintain Temperature For: & | o000 ——

" Farever

Options

™ Change Time :I Seconds / Cycle

Ingert ‘ Cancel ‘

Figure 6-14. Gradient step window

The minimum gradient temperature is assigned to the front row (row H) of the sample
block and can range from 35°C to 98°C. In our example, the Front Temperature
(Lower) field is set to 55. The maximum gradient temperature is assigned to the back
row (row A) and can range from 31°C to 99°C. In our example, the Back Temperature
(Higher) field is set to 65. The minimum temperature difference between the far left
and far right columns is 1°C and the maximum difference is 16°C. A warning will
appear if you attempt to enter a difference exceeding 16°C.

After entering the range of temperatures for the gradient, enter the desired incuba-
tion time in the Maintain Temperature for field by clicking in the hour: minute: or
second: field and either entering a time period or using the arrows to scroll to the
desired time — 00:00:15 in step 2 of our example. Alternatively, you can select
Forever to maintain the desired temperature gradient indefinitely.

Click Insert to add the gradient step to the protocol without further modifications.
The gradient step should appear as step 2 in the Protocol List panel. Note that the
END step is again highlighted indicating that the next step will be added above the
END step and therefore after step 2.

You can also choose to modify the gradient step before inserting it into the protocol
by choosing the Change Time option (see section 6.4.4.2, “Temperature Step” for an
explanation of this option).
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6.4.4.4 Gradient Calculator

To accurately predict the temperature of each of the eight rows across the block
during a gradient incubation, select Gradient Calculator from the Tools menu.
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Figure 6-15. Gradient calculator

Set the minimum and maximum temperatures of the gradient step, using the sliders
above the plate diagram. The arrow above each column will then display the pre-
dicted temperature of the column, and the wells in the diagram will be colored to
reflect the gradient.

Note that the gradient temperature distribution is not linear. This is a natural conse-
quence of the geometry of the Peltier-doule heaters that underlie the block. Although
not evenly distributed, the temperatures displayed are within +0.4°C of the actual
temperature attained by each well in a given column.

The predicted temperature for the row that yields the best results can be accurately
transferred to a temperature step in a non-gradient protocol. Select Copy from the
Edit menu to copy the temperatures to the clipboard for pasting into another program.

Tech Support: 1-800-4BIORAD e 1-800-424-6723 ¢ www.bio-rad.com ¢ www.mjr.com



Experimental Setup and Programming W

6.4.4.5 Plate Read Step

Insertion of a plate read step directs the MiniOpticon system to measure the fluo-
rescence of the wells. The plate read begins immediately after the programmed end
of the previous incubation step, step 3 in our example. The MiniOpticon system per-
forms the plate read at the current incubation temperature, and then initiates the next
step, step 5 in our example.

To insert a plate read step, click the Plate Read button. In our example, the plate read
step should appear as step 4 in the Protocol List panel (step 3 is a temperature step,
like step 1). A plate read appears as an eye icon in the graphical protocol display.

6.4.4.6 Adding Multiple Temperature, Gradient, or Plate Read Steps

To add additional temperature steps, gradient steps, or plate reads to your protocol,
click the appropriate button and follow the directions for the specific step as out-
lined above.

6.4.4 7 Goto Step

The goto step abbreviates a protocol that has many repeating steps. When a goto
step is executed, the protocol program returns to the step specified by the goto step,
and repeats that step and all subsequent steps back to the goto step. After it has
looped back to the goto step a specified nhumber of times, the protocol program
moves on to the step that follows the goto step.

Note: You cannot nest goto steps. In other words, a protocol loop cannot contain
another goto step within this loop. You cannot include melting curve steps (see next
section) within a goto loop.

Step 5 of our example protocol indicates that the protocol should return to step 1,
repeat steps 1-4 39 additional times for a total of 40 cycles, and then proceed to step
6. To add the goto step, click the Goto button in the protocol creation panel.

r— Select Step to Insert Before Line

Gato

Go ToLine: I‘I vl
Haw b ang Mare Times?: |39 ﬂ

Inzert | Cancel |

Figure 6-16. Goto step window
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Enter the line number of the step to which the protocol program should return. You
may also select the number of the step using the drop-down menu. In our example,
enter 1 in the Go to line field, and 39 in the How many more times? field. Click the
Insert button to add the goto step to the protocol.

6.4.4.8 Melting Curve Step

A melting curve can be generated to identify specific fragments and/or assess the
homogeneity of a sample. Melting profiles are influenced by several factors,
including the number and concentration of discrete fragments produced, the length
and G+C content of each fragment, and buffer conditions.

Melting curves are often useful for verifying the identity of amplification products, as
well as distinguishing positive internal controls from amplified products. In these
cases, simply specify a melting curve after a cycling run, and the instrument will per-
form both procedures automatically. The MiniOpticon system can also be
programmed to run a melting curve independently of a cycling protocol.

To add a melting curve step, click the Melting Curve button in the protocol creation
panel.

r— Select Step to Insert Before Line

—Melting Curve

Start Temperature: Iﬁi’ C
End Temperature: mﬂ (%
Incremment: m:’ c
Hold Time: [00:00:02== + Plate Read

Inzert | Cancel |

Figure 6-17. Melting curve step window

Enter a Start temperature (0.0°C to 99.0°C), and an End temperature (1.0°C to
100.0°C). In our example, the melting curve starts at 55°C and ends at 90°C.

Next, specify when during the melting curve step the MiniOpticon detector will
measure fluorescence. Designate a temperature Increment between reads of 0.1°C
to 10°C and a Hold Time (1 sec to 1 hr) for which the temperature increment should
be maintained before the fluorescence is read. A temperature increment of 0.2°C and
a hold time of 1-2 sec is often recommended.

Click the Insert button to add a melting curve step to the protocol. Only one melting
curve step can be performed per protocol.
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6.4.5 Editing a Protocol Step

To edit a protocol step, first click on the step in the Protocol List panel to highlight it,
then click the Edit Step button in the protocol-editing panel. The existing parameters
for the step will appear. After making the desired changes, click the Replace button to
enter the edited step into the protocol, or click Cancel to leave the step unmodified.

6.4.6 Deleting a Protocol Step

To delete a protocol step, click on the step in the Protocol List panel to highlight it,
then click the Delete Step button in the protocol-editing panel to remove the step
from the protocol. The remaining protocol steps will automatically renumber.

6.4.7 Inserting a Protocol Step Between Existing Steps

To insert a protocol step between existing steps, highlight the step in the Protocol
List panel that will follow the newly inserted step. All protocol steps are added imme-
diately before the step that is highlighted in the Protocol List panel. Next, click the
button corresponding to the type of step you would like to add.

6.4.8 Exiting the Protocol Setup

Once you have finished entering protocol file parameters, click the OK button in the
upper-left corner of the Protocol Setup window to return to the Master File window.
A graphical representation of the protocol and a summary of the total number of
plate reads, melting curves, and the estimated run duration will appear in the
Protocol Setup panel of the Master File window.

~Protocol Setup
kL
D) New el

& Protocols ,ﬁ
F Edit ’V ® Do thissdyes -

= Open

Plate eads 40 g so
s
aling Curves 2

T T
A 0: 00 10:00:00 20:00:00

Lid Temperature Constant 100C
Shutsff < 30

Figure 6-18. Protocol Setup panel of the Master File window

If you wish to discard the protocol file information and return to the Master File
window, click Cancel.

6.4.9 Saving a Protocol File

To save the newly created protocol file, click the Save button in the Protocol Setup
panel in the Master File window. Enter an appropriate name in the File name field of
the Save window. Click the Save button to save the .prot file.
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6.5 Saving a Master File

To save a master file, click the Save button in the Master File panel of the Master File
window. Enter an appropriate name in the File name field of the save window. Click
the Save button to save the .mast file.

You can also choose not to save this collection of component files and proceed
directly to the run (see Chapter 7 for information on initiating a run).

6.6 Assigning Existing Plate and Protocol Files to a

Master File

To assign existing plate and protocol files to a new or existing master file, either click
the Open button in the panel of the Master File window corresponding to the type of
file you wish to assign, or use the Quick Load menus to assign existing plate/pro-
tocol files to a master file (see section 6.2.4,“Using the Quick-Load Menus”).

Clicking Open will display all the plate/protocol files in either the Shared folder or, if
a user has been selected, in that user’s folder. Select the desired file or, if the desired
file has been saved to an alternate location, use the Windows browse screen to
locate the file, and then click Open. The plate/protocol file will be applied to the
master file, and a corresponding summary will appear in the Master File window.

To view the newly assigned plate or protocol file and/or make any necessary modi-
fications, click the Edit button in the appropriate panel of the Master File window.
The Plate Setup or Protocol Setup window will open, allowing you to modify the file
parameters. Select OK to retain any modifications and return to the Master File
window, or select Cancel to return to the Master File window without modifying the
plate/protocol file. Select Save to save any changes to the plate/protocol file under
the same or a newly assigned file name.

Click the Save button in the Master File panel to save any changes to the master file.

Important Note: If a component plate or protocol file is edited and saved under
the same name, the edited file will replace the original file in all master files to
which that file has been assigned.

6.7 Reusing Master Files

6-32

A new master file need not be created for every run. Existing master files may be
reused without modifying the plate or protocol files, or the master file may be edited
to accommodate changes such as a different arrangement of samples in the plate.

If a run has just completed, or if a data file for a previously completed run has just
been displayed, and you wish to use the same master file, click on the Repeat This
Run button. To clear the master file template, click on the Prepare New Run button.
To display an existing master file, click the Open button in the Master File panel or
use the Quick Load menu to open an existing master file. To access a recently used
master file, select the desired master file from the list of Recent Master Files under
the File menu.
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Selecting Open will display all the master files in the Shared folder or, if a user has
been selected, in that user’s folder. Select the desired file or use the Windows
browse screen to locate the file if it has been saved to a different location, and then
click Open. The master file will be applied to the master file template and the corre-
sponding plate and protocol file summaries will appear in the Master File window.

To use the master file without any changes, proceed to Chapter 7, “Run Initiation and
Status”.

You can also modify the master file before initiating a run, by editing the assigned
plate or protocol files (Edit button), by substituting files (Open button or Quick Load),
or by creating new component files (New button).

Click the Save button if you want to save any changes to the master file.
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7.1 Running a Protocol

Before initiating a run, check that the appropriate master file is displayed. Click the
Master button on the toolbar to access the Master File window if it is not currently
displayed. If a run has just completed or a data file for a previously completed run
has just been displayed, select the Prepare New Run button to clear the master file
template, or select the Repeat This Run button to use the same master file (see
Chapter 6 for instructions on how to create and edit master files).

Check the Status section in the run-status box in the bottom-left corner of the
window to verify that the instrument is ready to begin a run (Figure 7-1, left). If the
Status section indicates that No Instrument is attached (Figure 7-1, center) or that
the Door is Open (Figure 7-1, right), correct the problem before continuing.

Status Status Statusz
Feady Mo [nstrument _
Step Jof B
Cycle 2 of 40

Timers
Elapzed 00:04:06
Step (00000
Remain 01:42:03

Temperatures Temperatures

S ample E1.0C S ample g35C
Block RIELC Block, 920C
Lid g2AC Lid 1020C

Figure 7-1 The run-status box indicates whether the instrument is ready.

Initiate the run by clicking the Run button on the toolbar. A Windows browse screen
will appear asking you to name the file to which the data will be saved. Click Save to
accept the default filename, or enter an appropriate file name and then click the Save
button. The data file will be saved as a .tad (acquired data) file. The file will be saved
in the data folder of the selected user (see “Specifying a User”, section 6.2.2.2).
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The default data filename can be set using the Filename Preferences command
under the User menu. The fields that can be included in the default filename are:
username, year (two format choices), month (two format choices), day (two format
choices), time (six format choices), and count, which adds an incremental count to
the filename. In addition to these variable fields, the default file name can include
constant characters, for example an underscore between fields. The fields and con-
stant characters must be typed into the Data Filename Format field in the Filename
Format window as in the following example:

<year1>_<month2><day1>_<time4>
This setting will result in a default flename formatted as follows:
2004_March15_102013PM

7.2 Interrupting a Run

Click the Stop button on the toolbar to halt the run at any time. The Skip button can
be used to skip to the next step in the protocol file. Note that if you click Skip while
a Goto loop is being executed, the program will skip out of the loop and imple-
ment the next protocol step. Pressing Skip does not skip to the next step within
the loop. For example, if step 8 of a protocol says to goto step 2 for 39 times, and
you press Skip during the 20th execution of step 5, the program will skip to step 9
of the protocol, not step 6.

7.3 Monitoring Run Status

7.3.1 Protocol Information on the Toolbar

A summary of run information is displayed on the bottom half of the toolbar.

Status Statuz Status
Running Infinite Step
Step 4ofB Step HofB Step 1ofB
Cycle 1 of1 Cycle 10of1 Cucle 1 of1
Tirmers Timers Timers
Elapzed 00:0Z:43 Elapzed 00:03:32 Elapzed 00:00:34
Step 000017 Step [0 00 00 Step 00 00: 00
Femain 01:4316 Femain 01:42:23 Remain 01:47.03
Temperatures Temperatures Temperatures
Sample BOOC Sample GO.0C Sample 237C
Block EOOLC Block G0.0C Block 238C
Lid 920C Lid 99.0C Lid s00C

Figure 7-2 The run-status box during a run
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The run-status box includes three sections:

Status: If a run is in progress, this section indicates the current step and cycle
number. This section also indicates when a plate read or an infinite incubation
step is in progress, as well as if the instrument is open or disconnected (see
Figures 7-1 and 7-2).

Time: This section displays an estimate of the how long the experiment has been
running, how much longer the current step will last, and how long before the
entire run is finished

Temperature: displays the current sample, block, and lid temperatures.

7.3.2 The Status Window

The Status window allows you either to monitor the system’s progression through
the protocol, by viewing the Thermal Cycler Status screen, or to monitor real-time
data collection, by viewing the Optical Read Status screen. The Thermal Cycler
Status screen is automatically displayed in the Status window when the run is initi-
ated. To access the Status window after another screen has been displayed, click
the Status button on the toolbar. The tabs in the lower-left corner of the Status
window toggle the display between the Thermal Cycler Status and Optical Read
Status screens.

7.3.2.1 Thermal Cycler Status Screen

Thermal profiles are the instrument are displayed in the Temperature Graphs panel at

- Temperature Grap

z loo- /
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5| 59 (33:08, 507
E
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X and Y zoom
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D|Sp| ay () pt|o ns /P ¥ Sample % Black F Lid | IVE \Documents and S atlings\T eresae\Desklop\D2 data fles\BE cancer_sets.tad?
pan el T Incubate & SEOC for 000,00 [Teruperetue Control Sempls Caloulation

ate: at 95.0 C for 00:15:00 Lid Control: Constant 100C; Shutoff < 300
ate at 34.0C for 0000:15
ate at 60.0C for 00:01:00

5. Plale Read
"6, Boto ne 3 far 39 mare fimes

Protocol panel e

Thermal Cyeler Status [ Oplical Aead Status

Figure 7-1. Thermal Cycler Status screen
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the top of the Thermal Cycler Status screen. Select the appropriate boxes from the
Temperature Graph Display Options panel to display a graph of the Sample, Block,
and/or Lid temperatures over time. To clearly view the graph, use the X and Y zoom
sliders to the left of the graph, or right click and drag a box around the area of the graph
that you wish to magnify. The protocol is listed in the bottom panel of the window, with
the current step highlighted. The END step is highlighted if the run has finished.

7.3.2.2 Optical Read Status Screen

Click the Optical Read Status tab to monitor real-time data collection in real time.

A graph of fluorescence versus cycle number can be displayed for selected dyes in

Parameters panel

- Graphed Sampl
Vel | Dye ‘ Content | Description L;

A5 FaM | sample healthy RiA muki

Plate diagram

BS | FAM  Sample healky RNA muki

Cs (FaM | sample healthy RiA muki

D5 FAM  Sample | healthy RNA multi G rap h ed
I ES | FAM  Sample Eumor RHA-multi ] Sam p |es | ist

I FS | FAM  Sample umor RHA-multi

E
G5 FAM  Sample Eumor RNA-multi
o

I HS FAM  Sample umor RHA-multi -

Data graph

— =

Themmal Cycler Status Optical Read Status r

Figure 7-2. Optical Read Status screen

selected wells. Use the Plate diagram to select the wells you want to be displayed
in the graph (see section 6.3.5, “Selecting and Deselecting Wells”, for additional
information), and use the Parameters panel to the right of the Plate diagram to select
the dye(s) you want displayed. Note that no data will appear in the Data graph until
you select a well and a dye.

Use the Step field in the Parameters panel to display the signal intensity data for a
particular step, if a plate read is included in more than one step of the protocol. This
can be particularly useful if, for example, you wish to monitor a plate read in step 3
and later a melting curve in step 6.

Selected wells will appear outlined in color. The color outlining the well corresponds
to the color of the well coordinates/descriptions in the Graphed Samples list and to
the color of the fluorescence intensity trace in the Data graph.

Deselect all wells by clicking on any selected well. To deselect a subset of wells, hold
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down the control key, and click on the well(s) you wish to deselect. The well(s) will
no longer appear outlined in color, and the corresponding fluorescence intensity
trace will be removed from the Data graph.

Deselect a previously selected dye by clicking on its name in the Parameters panel.
Data for that dye will no longer appear in the Data graph for any of the selected wells.

To highlight the results for a particular sample in the plate diagram, Data graph, and
the Graphed Samples list, do one of the following:

Move the cursor over a well on the Plate diagram. The column number and row letter
coordinates of the well will be highlighted in the Plate diagram. The well will also be
highlighted in the Graphed Samples list, and its trace will be thickened on the Data
and Standards graph.

Move the cursor over a particular trace on the graph to thicken the trace and display
the x and y coordinates corresponding to the position of the cursor on the trace. The
corresponding well in the Plate diagram and the well coordinates in the Graphed
Samples list will also be highlighted

Select a well from the Graphed Samples list to highlight the well coordinates in the
Plate diagram and thicken its trace on the Data graph.

7.4 Performing Data Analysis During a Run

Opticon Monitor software allows users to analyze data while a protocol is running.
Quantitation, Analysis, and Melting Curve windows can be used to view the data col-
lected so far in the current run (see Chapter 8 for more details about these windows).
It is also possible to analyze data collected during a previous run while a current run
is in progress. To analyze previously gathered data during a run, select the File-
>0Open->Data File path you would normally use to open a data file. The Status,
Quantitation, Melting Curve and Analysis windows will display the data from the pre-
vious run and data analysis can be performed as usual in these windows. The
Protocol Info in the run-status box (in the lower-left corner of the window) will con-
tinue to display the status of the current run. To close the data set and return to the
current protocol running, select the Reattach to Run option located under the File
menu.

It is also possible to open a second Opticon Monitor session while a run is in
progress — simply follow the same steps used to open the initial session.
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8.1 Analysis Features in Opticon Monitor Software

The analysis options available in Opticon Monitor software include absolute quanti-
tation using standard curves; relative quantitation using AC; and AACy; genotyping
by clustering of samples on a scatter plot of C; vs Cq; and melting curve analysis
and calculation of melting temperature (T,,). This chapter describes how to perform
these analyses.

8.2 Basic Principles of Real-Time Quantitation

Real-time fluorescence detection of PCR products allows one to calculate the initial
quantity of template present in different samples. This is done by counting the
number of PCR cycles required to reach a defined level of fluorescence (the
threshold fluorescence). Because fluorescence intensity reflects the amount of
product, samples that initially have more template will require fewer PCR cycles to
reach the threshold than samples with less template. This strong relationship can be
defined mathematically: the number of cycles required to reach threshold (i.e., the
threshold-cycle or Ct value) is inversely proportional to the log of the initial template
number. Therefore, Ct values can be used to calculate initial template quantities.

To calculate the initial quantity of template in a sample, one must first define the flu-
orescence threshold at which different samples and references will be compared.
The simplest way to do this is by first plotting fluorescence vs. cycle number, and
then positioning a threshold line on the graph at a point where the signals surpass
background levels and begin to increase exponentially. The C; for an individual
sample is then defined as the cycle at which the sample’s fluorescence trace crosses
the threshold line.

The Cy values obtained in different samples are compared to the Ct of references to
calculate either absolute or relative quantities of the template. If quantitation stan-
dards with a range of known amounts of template are used as references, one can
generate a linear standard curve of the log of template quantity vs. Ct. The absolute
quantity of initial template in unknown samples can then be interpolated from the
standards, using the samples’ Cy values. If quantitation standards are not available,
the quantity of template in one sample can be calculated relative to another based
on the difference in the C; values, ACy.

Opticon Monitor software automatically generates standard curves for absolute
quantitation when standards are specified in the plate setup. The software can also
estimate reaction efficiency and calculate AC+ values for relative expression analysis.
The following sections will describe these functions in more detail.
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8.3 Viewing Data and Performing Absolute Quantitation

The Quantitation window displays graphs of fluorescence intensity data and an auto-
matically generated standard curve (if quantitation standards were specified during
plate setup). In this window, you may adjust the data analysis options, position the
threshold line, adjust the standard curve, and calculate the quantity of sample ini-
tially present in a reaction. If a run is in progress or has just completed, click the
Quantitation button on the toolbar to view the quantitation data.

To access a previously generated data file, select Open and then Data File from the
File menu. Select the desired file from the standard browsing window. To view a
recently created or viewed data file, select the desired file from the Recent Data Files
list accessible from the File menu. When the data file loads, the Quantitation window
is displayed.

The Quantitation window has two screens: the Graphs screen and the Quantity
Calculations screen. Toggle between these screens by clicking on the tabs at the
bottom of the window. The features of these two screens are described in the
following sections.

8.3.1 The Graphs Screen

The Graphs screen is the default Quantitation screen. The main purpose of this screen
is to set parameters, including the fluorescence threshold, for accurately calculating
template quantities. This screen can also be used to view graphs of the fluorescence
data measured at each cycle of the protocol and to depict the relative intensities of
fluorescence measured in all the wells in the plate during a particular cycle.

Graphed Samples

Wells/Sets radio butt
panel (displaying Sets) ells/Sets radio buttons

Pl ~ Griphed Samp ~ Option:
= Grhup [Defakt ] Manags.. | © Wells & s | | ¥ Subtisctblanks
Plate 1 z 3 4 El & 7 8 ‘ 9 ‘lﬂlllllz '_
dlag ram  TH=E Sé§ | Type | Description -
10 licate
I Suppress prethreshold data +— Options
Dye, Step | Cyole Range [ 3 ={Ta W:” panel
ye, , Threshold
and Cycle & Manus 0.030
Standard Deviation -
fields Ove [Fa <] sep 5 =] mes [0 (e I |
~ Diata and Standard:
Dat H Faiae [ Tiogwete |7 a0 g — [y=026+ 1041 72-09%5 |7 Use replicates [# Selected nells Standards
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tabs screen-
selection
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Quantity Calculations

Figure 8-1. The Graphs screen of the Quantitation window
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8.3.1.1 Parts of the Graphs Screen

The Graphs screen includes the following panels and fields. These will be discussed
in more detail in subsequent sections of this chapter:

The Plate diagram is a representation of the wells in the microplate. It is used to
select the wells for which data will be displayed in the Data graph. It can also depict
the fluorescence intensity measured in each well and show well sets.

The Dye, Step, and Cycle fields below the Plate diagram are used to select the pri-
mary dye for which fluorescence data will be displayed, the protocol step for which
data will be displayed (if the protocol included more than one plate-read step), and
the cycle, if any, for which you wish to highlight data.

The Graphed Samples panel lists selected wells, when the Wells options is selected,
and lists all well sets when Sets is selected. When Sets is selected, this panel can
be used to select sets for which summary data will be displayed in the Data graph,
or to select all wells in a given set. You can also manage well groups in this panel.

The Options panel is used to specify whether blanks should be subtracted from
samples and standards, to select a baseline subtraction method, and to select a
method for positioning the threshold line.

The bottom panel displays a Data graph of fluorescence (or log fluorescence) versus
cycle number, a Standards graph of log quantity versus Ct cycle, or Both depending
on which tab is clicked on the left side of the panel.

8.3.2 Using the Plate Diagram to View Fluorescence Intensity

The Plate diagram can display the approximate fluorescence intensity that was
measured in each well during each amplification cycle. The shading of a well in the
Plate diagram correlates with the signal intensity measured in that well for the spe-
cific Dye, Step, and Cycle specified in the fields below the diagram.

Wells with stronger
fluorescence

Wells with weaker
fluorescence

CICICIIRIICICICICACICD

Figure 8-2 Well Intensities displayed in Plate diagram
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Dark grey wells indicate weak or no signal, whereas white or light grey wells indicate
strong signal. Normally, if you use the arrows adjacent to the Cycle field to scroll
through the cycles, the wells will get lighter as the cycle number increases, indicating
that the fluorescence intensity is increasing. By scrolling to the last cycle, you can
get an indication of the endpoint fluorescence intensity in each well.

Use the Dye field to view the fluorescence intensity for a specific dye in both the
Plate diagram and the Data graph (see the next section). To display the fluorescence
data for a particular step, if a plate read was performed at more than one step of the
protocol, enter the step number in the Step field or use the arrows to scroll to the
desired step. Use the Cycle field to view (in the Plate diagram) the signal intensity
measured during a specific cycle, as described above. You can also use the Cycle
field to mark a particular cycle in the Data graph with a vertical dotted line.

8.3.3 The Data Graph

~Data

The Data graph plots the fluorescence measured at each cycle in selected wells.
Additionally, the Data graph can plot the average of the fluorescence measured at
each cycle in all the wells of selected sets. The standard deviation of the fluores-
cence in well sets is plotted as error bars on the average fluorescence trace.

Click the Data tab on the left side of the graph panel to display a large graph of flu-
orescence vs. cycle number. Note that no graph will be displayed until at least one
well is selected.

=
=
a

Data

| Standards

™ aidyes " Logscale @ Autascale  Smooth; - f———

Average-fluorescence
trace for one well set

0,75

Individual fluores-

: ] ya - cence traces for

% e e e three wells in one
:| ) " well set

threshold line

Figure 8-3. Fluorescence data graph.

To plot data for individual wells, use the Plate diagram to select the wells (see sec-
tion 6.3.5, “Selecting and Deselecting Wells”). To plot the mean and standard
deviation of fluorescence for a set of wells, choose Sets in the Graphed Samples
panel and then click on the name of the set. If you no longer wish to plot the sum-
mary data, click on the well set again. To plot unaveraged data for every well in a
particular set, click on the colored tab (in the Graphed Samples panel) to the left of
the set you wish to display.
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Selected wells will appear outlined in color in the Plate diagram. The color that out-
lines a well is the same as that used to color that well’s fluorescence-intensity trace
in the Data graph. When Wells is selected in the Graphed Samples panel, each well
for which data are plotted is colored differently, and the color appears on the tab to
the left of the well’s coordinates in the Graphed Samples list. When Sets is selected
in the Graphed Samples panel, the data for all wells in a given set are plotted with
the same color, and that color appears on the tab to the left of the set’s name in the
Graphed Samples panel.

The fluorescence intensity data for the dye that is selected in the Dye field below the
Plate diagram will be displayed in the Data graph. If the All dyes option is selected
in the field at the top of the Data graph panel, the intensity data for the dye selected
in the Dye field will be drawn with a solid line and the data for the other dye will be
drawn as a dotted line of the same color.

Select the Auto scale option to adjust the scale of the y-axis to accommodate the
fluorescence data displayed.

To display the log of fluorescence vs. cycle number, which may be useful when set-
ting the threshold line (see section 8.3.5, “Positioning the Threshold Line”), select the
Log scale option at the top of the Data graph panel.

Data

T~ Al dpes 7 Logseale [ Autnscale  Smooth i - F——

o

Both

Figure 8-4. Log of fluorescence data

To expand regions of the graph, right click and drag a box around the area of the
graph that you wish to magnify. Alternatively, use the X and Y sliders to the left of the
graph to zoom along the x- and y-axes. The scroll bars along the axes can be used
to position the region of interest in the display panel. Double-right-click on the graph
panel to zoom out to full view.

Moving the cursor over a data trace will thicken the trace and display the C+ value
along with the x and y coordinates corresponding to the current position of the
cursor over the trace. In addition, the coordinates of the corresponding well will be
highlighted in the Plate diagram, and the well information will be emboldened in the
Graphed Samples list, if Wells is selected. Moving the cursor over a well in the Plate
diagram or a description in the Graphed Samples list will thicken the corresponding
trace in the Data graph, highlight the well coordinates in the Plate diagram, and
embolden the name in the Graphed Samples list (the Cy will not be shown on the
graph, however).

Tech Support: 1-800-4BIORAD e 1-800-424-6723 ¢ www.bio-rad.com ¢ www.mjr.com

8-7



B MiniOpticon System Operations Manual

8-8

The Smooth slider bar, located at the top of the graph panel, allows the user to
smooth the data display by creating a running average over a variable number of
points. For example, 3-point smoothing takes each particular data point, along with
the point before and after it, and takes an average of the three. This average is then
plotted on the graph in place of the original data point. The default Smooth setting
is 3. The user can turn off all smoothing by setting the slider all the way to the left.
Smoothing of the data for each dye is done independently, after selecting the dye in
the Dye field under the Plate diagram. Note that smoothing data can change the
C; value and therefore affect quantity calculations.

8.3.4 Adjusting the Data Graph

You can choose from the following items in the Options panel of the Quantitation
window, to adjust the data graph:

Subtract blanks: If this option is selected, the fluorescence measured in all wells
designated as blanks will be averaged and subtracted from the fluorescence
measured in all wells designated as samples or quantitation standards, on a cycle-
by-cycle basis. Note that this generally is not necessary for accurate quantitation.

Subtract baseline: If this option is selected, a baseline fluorescence value (or set
of values in the case of the Trend option), will be subtracted from the fluores-
cence data collected in each well. The value is calculated from the signals
measured in each well and thus will vary from well to well. A baselining option
must be selected before a standard curve will be plotted.

There are four options for defining the baseline signal value for a well:

« Minimum over cycle range: The baseline signal value for each well is defined
as the minimum fluorescence value measured in that well over the range of
cycles specified in the Cycle range boxes.

» Average over cycle range: The baseline signal value for each well is defined
as the average of the measured fluorescence in that well, calculated from the
range of cycles specified in the Cycle range boxes.

« Global minimum: The baseline signal is defined as the lowest fluorescence
signal measured in the well, over all cycles.

» Trend: Opticon Monitor software looks for an initial trend of increasing or
decreasing fluorescence and calculates a baseline to subtract from the sig-
nals that will eliminate this trend. When this option is selected, Global
minimum is used to set the baseline for the data from cycles beyond the trend.

Suppress pre-threshold data: This option can be used to specify the earliest
cycle for which data is displayed on the Data graph. If the option is selected and
the slider is positioned all the way to the right, the fluorescence data for selected
wells will be plotted only for the cycle at which the threshold fluorescence is sur-
passed (the threshold cycle) and for subsequent cycles. Moving the slider to the
left increases the number of cycles preceding the threshold cycle that are dis-
played. When the slider is positioned all the way to the left, the earliest cycle for
which fluorescence data are plotted will be 10 cycles before the threshold cycle.
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e Threshold: These two options are for positioning the threshold line, which deter-
mines each fluorescence curve’s threshold cycle (Cy) for use in quantitation of
starting copy number (see next section,“Positioning the Threshold Line”).

8.3.5 Positioning the Threshold Line

The threshold line, sometimes called the C+ line, appears as a dashed horizontal line
on the Data graph. Normally, this line should be positioned such that, on a graph of
baseline-subtracted data, it intersects the fluorescence traces at a point where the
signal intensities surpass background levels and begin to increase exponentially. The
threshold line should be positioned independently for each dye.

To adjust the position of the threshold line, select one of the Threshold options in the
Options panel, or left-click and drag the threshold line to the desired position on the
Data graph. If no threshold line appears on the graph, select Manual from the
Threshold options and enter a value that is less than the maximum fluorescence
value displayed on the y-axis of the graph. Next, drag the threshold line to the
desired position.

Options for setting the threshold line include:

e Manual: The threshold line can be set manually by entering a threshold value for
fluorescence intensity or by dragging the threshold line to the desired position on
the graph.

e Standard deviation over cycle range: The threshold line can be set to a user-
defined multiple of standard deviation above the mean fluorescence across the
Cycle range specified by the user (in the panel above the Threshold options). A
maximum of 10 standard deviations is allowed.

It is often useful to consider both the Data and the Standards graphs (if standards
were used) when establishing the position of the threshold line. The best option for
setting the threshold line can often be determined by observing the effects of each
option on the fit of the quantitation standards to a linear standard curve (see the next
section for more information). The effect the position of the threshold line has on the
standard curve can easily be visualized by dragging the line up and down.

Viewing the log of fluorescence vs. cycle number, by selecting the Log scale option
above the Data graph, may allow you to more accurately set the threshold line. In the
log scale view, the threshold line should be placed in the linear portion of the curve,
not low on the curve as it is in the fluorescence vs. cycle number view.
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8.3.6 The Standards Graph

To display a large Standards graph, click the Standards tab on the left-hand side of
the Graphs panel.

~Standard;
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Figure 8-5. The Standards graph

Standard curves are automatically generated using the information provided in the
Specify Quantitation Standards window during creation of the Plate file. The Standards
graph(s) plots the base-10 logarithm of initial quantity (ng, copies, etc.) versus the Ct
value for wells specified as standards for the dye selected in the Dye field (below the
Plate diagram). A line is automatically fitted to these data, and the equation for this line
is displayed above the Standards graph. If the All dyes option is selected above the
Data graph, the standards data for the dye selected in the Dye field will be fitted with
a solid line, while the data for the second dye will be fitted with a dashed line. The line
equation for the dye selected in the Dye field will be the only equation displayed. Note
that All dyes can only be selected when the Data graph is showing.

If well sets were created in the Plate Setup window, the mean C+ value of the repli-
cate standards can be plotted, with error bars representing the standard deviation, by
selecting Use replicates above the Standards graph. You must select and deselect
Use replicates for each dye individually; selecting this option only affects the dye
selected in the Dye field. To plot summary data for another dye, choose that dye in
the Dye field and then click Use replicates.

Written above the Standards graph is the equation describing the vest-fit linear stan-
dard curve, and the r-square value of that line, for the dye selected in the Dye field.
These items can help guide the positioning of the threshold. To view the equation
and r-square value for another dye, change which dye is selected in the Dye field.

The line equation is of the form y = mx + b, where m is the slope of the line and b is
the y-intercept. Theoretically, if perfect doubling of the template was achieved during
each cycle, the slope of the line would be —0.30. When the threshold line is properly
positioned, the slope should be close to this value.
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The r2 (rA2) value is the square of the correlation coefficient, often called the coef-
ficient of determination. This number indicates what proportion of the variation in
one variable is explained by variation in the other variable. In other words, the r2
value tells how close to the regression line the data points lie. The value of r2 can
vary between 0 and 1, with values closer to 1 signifying a good fit. An r2 value of
0.999 indicates that the linear standard curve explains 99.9% of the variation in the
data. Ideally, when the threshold line is properly positioned, the r2 value will be
greater than 0.990.

Choose the Selected wells option to plot quantitation data from wells selected in the
Plate diagram or Graphed Samples list. Sample data points are plotted with gray
symbols. If a well set is selected in the Graphed Samples list, and if Use replicates
is selected above the Standards graph, the mean fluorescence of the sample set will
be plotted with error bars representing the standard deviation.

The Toggle Axis box in the bottom left corner of the Standards graph allows you to
switch the x and y axes of the graph, if you have a preference for how the data are
viewed. The default graph shows C; on the x-axis and log quantity on the y-axis.
Checking the Toggle Axis box switches the axes so that Ct is on the y-axis. Note that
the rA2 value and the slope in the equation describing the standard curve also
change. When log quantity is plotted along the x-axis, a slope of -3.32 indicates per-
fect doubling, and the y-intercept (b) indicates the sensitivity.

If a Standards graph is not automatically displayed when the Quantitation window
is opened, check that the threshold line has been appropriately set on the Data
graph, and that the quantitation standards have been defined in the Specify
Quantitation Standards window (see section 8.3.7, “Changing the Values of
Quantitation Standards”).

8.3.6.1 Adjusting the Standard Curve

If desired, you can adjust the standard curve by deselecting outlying points. Moving
the cursor over a data point will increase the size of the point and highlight the cor-
responding well in the plate diagram, Graphed Samples list, and Data graph. To
exclude a point from the standard curve, click on the point and it will turn red, indi-
cating that it is no longer being used in the calculation of the line. The standard curve
will automatically be recalculated. Click the point again to include the point in the
calculation of the curve; the point will again appear black.

Note: If a deselected point is part of a well set, it will still be included in the average
when Use Replicates is selected. To exclude the well from the average, you must
remove it from the set, in the Plate Setup window. (See section 6.3.12 “Creating
Well Sets”.)
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8.3.7 Changing the Values of Quantitation Standards

If, during creation of the plate file, a mistake was made in entering the values of quan-
titation standards, or quantitation standards were not specified, you can change or
add quantitation standards during the data-analysis phase.

To change the values of the standards, first click the Master button on the toolbar.
Click the Edit button in the Plate Setup panel and make the desired changes to the
quantitation standards, as described in Chapter 6. Click OK to return to the Master
File window, and then click on the Quantitation button on the toolbar to continue
analyzing data with the modified standards.

8.3.8 Managing Well Groups

By default, Opticon Monitor software uses all wells classified as standards to gen-
erate a standard curve. In some cases, such as when two experiments with different
quantitation standards are run simultaneously, you may only want to use a subset
of the standards, to generate a standard curve for quantitation of a subset of the
samples. In these cases, the Manage Well Groups function can be used to define
subsets of wells. When this is done, the Standards graph will include only the stan-
dards present in the selected group.

To define well groups, click the Manage button in the Graphed Samples panel. A
window listing any defined groups will appear (groups may also be defined in the
Plate Setup, Melting Curve, and Analysis windows). Follow the instructions in the
section “Managing Well Groups” in Chapter 6 to create a new group, or to delete or
edit an existing group.

To select a previously defined group, use the Group drop-down menu in the Graphed Samples
panel. When a group is selected, all wells that are not members of that group will appear as
empty (i.e., gray with an X through them) in the Plate diagram. The Standards graph will only plot
data from wells in the selected group that are designated as standards. If no wells are desig-
nated as standards in the selected group, no standard curve will be drawn, and no quantity
calculations will be performed on any wells.

To view data from all wells that have been assigned contents (i.e., all non-empty
wells), choose Default from the Group drop-down menu in the Graphed Samples
panel.
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8.3.9 The Quantity Calculations Screen

Data Analysis

The second screen of the Quantitation window, the Quantity Calculations screen,
displays tables of data, calculations, and summary statistics for well sets and indi-
vidual wells. Click the Quantity Calculations tab to display this screen.
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Figure 8-6. The Quantity Calculations screen

Use the radio buttons at the top of the screen to Show all wells and sets or to Show
selected only. For the latter option, wells and sets are selected in the Graphs screen.
Wells can be sorted as desired, by clicking on any of the column headers.

The Wells table lists for each dye in each (selected) well:
e the Well coordinates

e the Dye

e the Content classification (standard, sample, blank)

e any Description entered during plate setup

e the approximate reaction Efficiency, which is determined as follows: A line is fitted
to three points—the point where the fluorescence trace crosses the threshold line
and the points corresponding to the fluorescence intensity at the next two cycles.
The slope of this line is the approximated reaction efficiency. The efficiency can
also be listed as a percentage (100% efficiency means perfect doubling occurred
and the slope = 2), by selecting Efficiency as % at the top of the screen.

¢ the Gy value, the cycle number at which the fluorescence intensity trace for the

well intersects the threshold line on the Data graph

e the initial quantity of template, either user-specified (for standards) or calculated
by interpolating from the standards (for samples), given in the units specified

during plate setup
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The Sets table lists, for each dye in each (selected) set (Use the slider at the bottom
of the table to see hidden columns):

e the name of the well Set

e the Dye used in each set

e the Type of set (replicate or calibrator)

e the Content classification (standard, sample, blank) of wells in the set
e any Description given to the set

e the reaction Efficiency, calculated as described above, of the average-
fluorescence trace for the set, that is, the trace drawn through the mean of the
fluorescence measurements at each cycle

* the Cq value of the average fluorescence trace

* the template quantity calculated for the C; value of the average fluorescence
trace (in units specified during plate setup)

¢ the average (Avg) of the individual Ct values of wells in the set

¢ the maximum (Max) of the individual Cy values of wells in the set

¢ the minimum (Min) of the individual Ct values of wells in the set

* the standard deviation (SD) of the individual Ct values of wells in the set

e the template quantity calculated for the mean, maximum, and minimum indi-
vidual C+ values of wells in the set

e the standard deviation of the template quantities calculated from the individual
Cy values of wells in the set

Click the Copy to Clipboard button to copy the quantity calculations to the clipboard
for pasting into word processing or spread sheet programs.

8.4 Melting Curve

8-14

Because the melting temperature of nucleic acids is affected by length, G+C con-
tent, and the presence of base mismatches, among other factors, products can often
be distinguished by their melting temperature (T,,). A melting curve analysis can be
used to verify that only the intended target was amplified, often eliminating the need
for electrophoresis.

To generate a melting profile, you must use an indicator chemistry whose fluores-
cence depends on the presence of double-stranded DNA (e.g., SYBR Green ). To
generate a melting curve, sample fluorescence is measured repeatedly as the tem-
perature is gradually increased. A decrease in fluorescence is observed as melting
progresses, with a sharp decrease occurring at the melting temperature. This sharp
decrease appears as a peak in a plot of the negative first derivative of the fluores-
cence intensity over time.
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If a run is in progress or has just completed, click the Melting Curve button on the
toolbar to analyze the melting curve data. To access a previously generated data file,
select Open and then Data File from the File menu. Select the desired file from the
standard browse window. To view a recently created data file, select the desired file
from the Recent Data Files list accessible from the File menu. Once the data file
loads, click the Melting Curve button on the toolbar to analyze melting curve data.

8.4.1 Display

The Display screen is the default screen in the Melting Curve analysis window. In this
window, you can display a graph of Fluorescence versus Temperature, —dI/dT versus
Temperature, or both, for wells selected in the Plate diagram or for sets selected in
the Graphed Samples panel (when Sets is selected).
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Figure 8-7. Melting curve analysis

8.4.1.1 Selecting Dyes, Wells, and/or Sets

Use the Dye field below the Plate diagram to choose the dye for which you wish to
display melting curve data.

To display a list of all sets that have been defined, select Sets at the top of the
Graphed Samples panel. Select a set by clicking on its row in the Graphed Samples
list, and a mean melting curve will be constructed by averaging the fluorescence
measurements at each temperature step for all wells in the set. Error bars representing
the standard deviation at each point will appear on the graph (see Figure 8-7).
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To plot the individual melting curves for all wells in a set, click on the colored tab to
the left of the set’s row in the Graphed Samples list. Use the Plate diagram to select
individual wells to be included in the graph. See section 6.3.5, “Selecting and
Deselecting Wells” for additional information.

Selected wells appear outlined in color. The color outlining the well corresponds to
the colored tab in the Graphed Samples list and to the color of the trace in the
melting curve graph. If Wells is selected in the Graphed Samples panel, each
selected well will be represented by a different color; if Sets is selected, all wells in
a set will be represented by the same color.

Deselect all wells by clicking on any selected well. To deselect a subset of wells, hold
down the control key, and click on the well(s) you wish to deselect. The well(s) will
no longer appear outlined in color, and the corresponding trace(s) will be removed
from the graph. Deselect a set by clicking on its row in the Graphed Samples list. To
deselect all individual wells in a set, click the colored tab to the left of the set’s row
in the Graphed Samples list.

8.4.1.2 Choosing Background-Subtraction Options

You can adjust the following data analysis options in the Options panel of the Melting
Curve window:

e Subtract Blanks: If this option is selected, the fluorescence measured in all wells
designated as blanks (blue) will be averaged and subtracted, as background,
from the fluorescence measured in all wells designated as samples (red) or quan-
titation standards (green).

e Subftract Baseline: If this option is selected, the baseline signal, an absolute flu-
orescence value, will be subtracted from the fluorescence data collected in each
well. This value is based on the signals measured in each well and therefore will
vary from well to well.

There are three ways to define the baseline signal value for a well:

»  Minimum over temperature range: The baseline signal value is defined as the
minimum fluorescence value measured in the range of cycles specified in the
Temp. Range field.

» Average over temperature range: The baseline signal value is defined as the
average of the measured fluorescence calculated from the range of cycles
specified in the Temp. Range field.

« Global minimum: The baseline signal is defined as the weakest fluorescence
signal measured in the well. This value will be set to zero.
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8.4.1.3 Display Options

Use the Display panel to choose how the melting curve data are graphed.
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Select Intensity to graph fluorescence intensity versus temperature.

Select —dI/dT to graph the negative first derivative of the fluorescence intensity
versus temperature. When sets are graphed, the —dI/dT curve is the negative first
derivative of the mean fluorescence intensity trace of the set vs. temperature.

The dotted vertical line, drawn in the same color as the corresponding trace,
marks the maximum —dI/dT value, the temperature at which the rate of change in
fluorescence is the greatest. This is defined as the melting temperature (T,,) of
the product.

The dotted horizontal line indicates the sharpness of the —-dI/dT curve as the
number of degrees Celsius over which the curve spans (i.e., the curve width) at
half of the maximum -dI/dT value calculated for the well (i.e., the FWHM, or full
width half max).

Select Both to simultaneously display the Intensity and the -dI/dT graphs.

Select Show Relative Intensities to display the relative intensities of the signals
for the selected wells. If this option is not selected, the melting curves of all wells
will be auto-scaled, so that the peaks are the same height.

Show Relative |
Intensities selected |

=

et = e :
T T T T T T
3 35

Fluorescence

7 a0

Show Relative
Intensities not
selected

Fluorescence

75 a0 a5 a0

Figure 8-8. Melting curve with and without Show Relative Intensities selected
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The Peak Location Boundaries field allows you to limit the range of temperatures
over which Opticon Monitor software looks for peaks in the —dI/dT trace, thereby lim-
iting the range of possible calculated melting temperatures (see Figure 8-9 below).
This can be particularly useful for excluding unwanted peaks, or for determining the
melting temperature for a second, smaller peak (e.g., when genotyping heterozy-
gotes). You can set Left and Right peak location boundaries by entering the
temperature or by using the arrows to scroll to the desired temperature. Alternatively,
drag the peak location boundary guides to the desired location on the graph.

Without peak location boundaries

i~ Melting Curve Graph

T, (dI/dT max) is
calculated for the
largest peak

i T,

= T L T L B e e B B N H LN S B S S B S B S B S S S Sy B B p
—"J 13 &0 13 70 78 a0 23 30 =13 1

= j Temperature

With peak location boundaries

~ Melting Curve Graph

T, (=dI/dT max) is
now calculated for
the smaller peak

Fluorescence

5 T T T T T T T T T T T T T T — | T —r o 1T
—’J 55 &0 55 70 75 30 85 20 25 1
b j Temperature

| |

Figure 8-9. Using peak boundary markers to define peak regions

The Temp. field, located below the Plate diagram, can be used to highlight the results
associated with a particular temperature, by drawing a dotted vertical line on the
graph at the designated temperature. Either use the scroll bar to scroll to the desired
temperature or enter the desired temperature in the box located to the right of the
scroll bar. This field can also be used to display fluorescence intensity information in
the Plate diagram (see section 8.3.2, “Using the Plate Diagram to View Fluorescence
Intensity”).

The Smooth slider allows you to change the number of points that are used in cal-
culating a running average to smooth the melting-curve graph. This can be
particularly useful for resolving peaks when many reads have been collected over
small increments in temperature, resulting in a choppy graph. The default setting for
well-resolved data is 3.
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8.4.2 Melting Curve Calculations

Data Analysis

Click on the Calculations tab at the bottom of the Melting Curve window to display
the melting curve calculations screen. This screen displays data tables for individual

wells and well sets.

% Show All'Wels andSets € Show Selected Only
Corttent \ Description \ FWHM \ dI/dT ma | Tm \ Avg Tm \ Max Tm | Min Tm \ D Tm
Sample 6845 007647 86 86 6.2 86 009682
Sample 7063 007548 6.2 6 6.2 56 009682
B 4
Well ‘ Dye ‘ Content | Description ‘ FWHM ‘ -dl/dT mas | Tm -

B12 SEG1 Sample 4316 00000487 8358
Al2 SBG1 Sample 339 00008159 858

Al SBG1 Sample 5128 0.07364 86

A4 SBG1 Sample 7038 0.08454 6

a5 SBG1 Sample 7.119 0.09298 26

A6 SBG1 Sample 7053 0.08662 86

A7 SEG1 Sample 7034 0.07401 56
a2 SBG1 Sample 6623 007321 86.2

A3 SBG1 Sample 6.966 007876 86.2

A8 SEG1 Sample 7045 0.07300 6.2

Bl SBG1 Sample 5653 0.06706 86.2

BS SBG1 Sample 719 0.08161 86.2

RA SRET Samnle 7.283 007621 86.2 =]

Bz Calculations [
Figure 8-10. Melting curve calculations screen

Use the radio buttons at the top of the screen to either Show all wells and sets or
Show selected only.

For each (selected) well, the Wells table lists:

the Well coordinates

the Dye used

the Content classification (blank, standard, etc.)

a Description of the well contents, if one was entered during creation of the plate

file

FWHM (Full Width Half Maximum): The width, in °C, of the —dI/dT peak, at half of
the maximum —dI/dT value calculated for the well. This describes the sharpness

of the peak

the —dI/dT max, the peak value of the negative-first-derivative trace (between
peak location boundaries, if specified)

the T, (=dI/dT Max): the temperature at which the peak —dI/dT occurs; this is the
melting temperature of the main amplification product
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For each (selected) well set, the Sets table lists:

the name of the Set

the Dye used

the Type of set (replicate or calibrator)

the Content classification (blank, standard, etc.)

a Description of the well contents, if one was entered during creation of the plate
file

FWHM (Full Width Half Maximum): the width, in °C, of the peak of the —dI/dT of
the average fluorescence, measured at half of the maximum —dI/dT value calcu-
lated for the set.

the —dI/dT max, the peak value of the negative-first-derivative trace for the set

the T, (=dI/dT Max): the temperature at which the peak —dI/dT occurs. This is the
melting temperature of the main amplification product

the Avg T, (-dI/dT Max): the mean of the melting temperatures calculated for the
individual wells in the set

the Max T,,, (=dI/dT Max): the highest of the melting temperatures calculated for
the individual wells in the set

the Min T, (=dI/dT Max): the lowest of the melting temperatures calculated for
the individual wells in the set

the SD T, (-dI/dT Max): the standard deviation of the melting temperatures cal-
culated for the individual wells in the set

Click the Copy to Clipboard button to copy the melting curve calculations to the clip-
board for pasting into word-processing or spreadsheet programs.
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8.5 Additional Analysis Options

Opticon Monitor software has two types of data-analysis options in addition to
absolute quantitation and melting curve analysis: expression analyses, using delta-
Cq or delta-delta-C calculations, and genotyping, using scatter plots. Expression
and genotyping analyses are performed in the Analysis window, which is accessed
by clicking the Analysis button on the side toolbar. Each analysis will be described in
more detail in this section.

8.5.1 Relative-Expression Analysis

8.5.1.1 Relative Expression Using Delta-C; and Delta-Delta-C;

Because a sample’s Ct value is dependent on both the efficiency of amplification
and the amount of target initially present in the sample, the C; and efficiency of two
reactions can be used to calculate the relative initial quantity of target. If the effi-
ciency of both reactions is 100%, that is, there is perfect doubling of product with
each amplification cycle, the expression ratio between samples is equal to 2-4Cr,
where AC is the difference between the C; values of the two reactions.

If a multiplex experiment is performed, the amount of target in different samples can
be standardized to an endogenous reference before the relative expression of the
target is calculated. In this case, assuming the efficiencies of the two reactions is
equal and perfect doubling occurs, the relative expression ratio is equal to 2-24Ct,
The AACy is calculated by first comparing the Cy of the target gene in each sample
to that of the endogenous reference, yielding the AC of the sample, and then cal-
culating the difference in ACt between two samples.

Opticon Monitor software can calculate relative expression ratios using either AC or
AAC+. In both cases, equal efficiency and perfect doubling are assumed. When per-
forming these analyses, it is good practice to examine the reaction efficiency of each
target to verify that they are roughly equal. Reaction efficiencies are listed in the
Calculations table accessed by clicking on the Calculations tab at the bottom of the
Analysis window.
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8.5.1.2 Expression-Analysis Options in Opticon Monitor Software

The Graphs screen is the default screen in the Analysis window. In this screen, you
select the type of analysis you want to perform, select the wells and/or sets to be
analyzed, and view a graph of the analysis results.

To perform relative-expression analyses, select Expression from the drop-down
menu in the Analysis Type field in the upper-right corner of the Analysis window. The
following window will be displayed:

~Selested
Group: | Defaul > | Manage. | € wells & Sets
‘ Set ‘ Type ‘ Description u ——
Step: [5 -
Analpsis: [DekaCly |+
Caltnator: [iiver -
[riterial e
Group By: [wells/Sets [+
~ Sels
| Narme |)\/e| Rel. Dif \ Rel. Dif D L;|
tumart FAM 1387 1.008 J
D umor2 . 13.35 1015
brain vIC 1202 1398 LI
| Mell | Dye ‘ Description Rel. Dif |~
6 FAM | healthy-EREEZ single Loz
- 7 FAM  healthy GAPDH single 1
£
2 D7 FAM  heakhy GAPDH single !
3
&
& 6 [WIC  h2single hithy !
o7 WIC h2 single carc #2 1983 _I
|| e L
Graphs | Caleulations ]

Figure 8-11. Expression analysis using the AC; method. Results from
one well set are highlighted.

Select the type of analysis you want to perform — Delta C or Delta Delta C+ from the
drop-down list in the Analysis field in the Data Selection panel of the Analysis window.

To perform a relative-expression analysis, you must specify which sample or well set
you will compare other samples to. This sample/set is called the calibrator. The cal-
ibrator is specified in the Plate Setup window, in the Type column of the Sets table.
If you did not specify a calibrator during initial plate setup, you may do so at any time
by returning to the Plate Setup windrow. The default Type is Replicate. To make a set
a calibrator, choose Calibrator from the drop-down list in the Type column. If the cal-
ibrator includes more than one sample well, the average C; will be used in the
relative-expression calculation.

When performing AAC+ analysis, in addition to specifying a calibrator sample or well
set, you must specify which indicator dye is used for the internal control. This is done
in the Control column of the Sets table in the Plate Setup window. Once a set is des-
ignated as a calibrator in the Type column, the internal-control indicator dye can be
selected from the drop-down list in the Control column.
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To continue expression analysis:

If more than one calibrator was specified in the Plate Setup window, select the
Calibrator you wish to use for the current analysis from the drop-down list in the
Data Selection panel of the Analysis window. If you are performing AACt analysis,
the indicator dye chosen for the internal control will automatically be listed below
the Calibrator field.

To calculate the expression level of a target in samples or well sets relative to the cal-
ibrator, select wells from the Plate diagram or well sets from the table in the Selected
Wells panel (when Sets is selected). The relative expression (2-2CT or 2-24CT) calcu-
lated for selected wells or sets is plotted in the Data panel in the lower left corner of
the window. If sets are plotted, error bars representing the standard deviation are
shown. You can choose to group the bars in the graph by Wells/Sets or by Dye by
selecting the appropriate item from the drop-down list in the Data Selection panel.

The relative expression for each selected well or set is listed in the Wells and Sets
tables, respectively. The Sets table also lists the standard deviation of the relative dif-
ference. This information is also listed in the tables on the Calculations screen,
accessed by clicking the Calculations tab at the bottom of the Analysis window. The
relative difference listed in these tables is calculated as either 2-ACT or 2-AACT,
depending on whether Delta C or Delta Delta C+ is selected from the drop-down list
in the Analysis field in the Data Selection panel. Note that the relative expression of
the calibrator is, by definition, equal to 1.

You can hide the Wells and Sets panels and view a full-width graph by clicking on
the Graph Only tab on the left side of the Data panel. To view the Wells and Sets
panels again, click on the Graph and Grid tab.

~Selested
Group: | Default > | Manage. | € wells & Sets

‘ Set ‘ Type ‘ Description L;I

Analysis: | Dela Dela C(1_»

Calibrator:  |[liver hd
Intermal Ctri: MC

Group By: [wels/Sets =

Graph and Grids

Relative Difference

Graph Only

, - G & % &, %
T T T O T O e
I

Graphs | Caleulations ]

Figure 8-12, Expression analysis using the AAC; method;
Graph Only tab selected.
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8.5.1.3 Relative Expression Calculations Screen

Clicking the Calculations tab at the bottom of the Analysis window displays the
Calculations screen. The tables on this screen list analysis calculations for the Analysis
Type selected in the Analysis Graphs screen, for well sets and individual wells.

% Show All'Wells and Sets " Show Selected Only [ Copy to Clipboard
=3
Content | Diescription ‘ copies ‘ Efficiency | Rel. Dif |iwgRel. Di | 4ax Rel, Di ‘ﬂin Rel. Dir ‘ 2el. Difii
Sample NfA S 212247 1 1.02091 1.28123 0813485 1.254
Standard MN/A S 218189 B7.8532 65.099 67665 614345 1.04:
Standard N/A S 236804 350492 282084 414796 226104 13144
: ol
Well | Dye Content ‘ Description copies Efficiency ‘ Rel. Dif l;
AS FAM Sample healthy RMA multi 946.499 2.06954 128123
BS FAM Sample healthy RMA multi 900.119 2.18064 0.813485
5 FAM Sample healthy RMA multi 939.084 1.98223 060442
DS FAM Sample healthy RMA multi 901871 2.50833 1.26623
ES FAM Sample tumar RNA-mult 95434 2.09307 10.7169
Fs FAM Sample tumar RNA-mult 8046.09 2.60984 584926 ||
G5 FAM Sample tumar RNA-mult 7926.44 2.14148 8.33566
H5 FAM Sample tumar RNA-mult 33048 195938 816863
Bl FAM Standard 1076 1le+006 249355 47.9259
B2 FAM Standard 1076 1le+006 2.14118 32,7229
B3 FAM Standard 1076 1le+006 2.394 40.2967
Cl FAM Standard 1075 100000 2.52542 115847 LI
Display Calculations [

Figure 8-13. Calculations screen showing relative expression analysis

When Relative Expression is selected on the Graphs screen, the Calculations tables
list the reaction efficiency and relative difference calculated for each well and well
set. For well sets, the efficiency and relative difference are calculated using the Ct of
the average-fluorescence trace, that is, the trace drawn through the average of the
fluorescence measured at each cycle for the wells in the set. The Sets table also lists
the average of the relative differences calculated for each of the individual wells in
the set, as well as the standard deviation and the relative difference for the maximum
and minimum Cqs in the set.

Click the Copy to Clipboard button to copy the quantity calculations to the clipboard
for pasting into word processing or spread sheet programs.
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8.5.2 Genotyping With Scatter Plots

In addition to their use in quantitation, Ct values can be used for genotyping of sam-
ples. Genotyping analysis can be performed on data from multiplex experiments in
which different alleles were amplified using distinct primer sets and indicator dyes.
To genotype, the samples are sorted into groups defined by which dyes emitted
above-background signals following amplification: dye 1, dye 2, both dyes, or nei-
ther dye. Opticon Monitor software can sort the data by creating scatter plots of
Cr(dyet) VS- Criayez; OF endpoint-fluorescenceyyq¢ vs. endpoint-fluorescenceyyqo.

To create a scatter plot, select Genotyping from the drop-down menu in the Analysis
Type field in the upper-right corner of the Analysis window. The window will display
the following screen:

-~ Selected Anlysis Ty
Group: [Detaut <] Mansge | & wels & Bai [Gerzmny =] Data Selection
‘ Set ‘ Type ‘ Description L;I S pan el
Ps1 Replicate Step: [4 -
I Ps2 Replicate vty [T
I PS3 Replicate N
=) Replicate
Ipss Replicate & O " Erdpoint
Add Group =
button B o Groups panel
W 7%@\ ckd Group MName ‘ Size%— -
‘ 10
CT VS. CT R | Do Scected 62
ol 1oups -
graph =% u -
é ‘ Well Group X Content Y Content
) i 7% 20
highlighted }
well group / |
. |
e Wells panel
anchor point C(t). FAM
Graphs | Caleulations

Figure 8-14. Genotyping analysis

In the Data Selection panel, select which protocol step you want to analyze, which
dye you want displayed on each axis, and whether you want to compare the fluo-
rescence data based on C; or Endpoint. The graph in the lower left-hand corner
plots data from all wells in the plate and from all defined sets. As shown in Figure 8-
14, both endpoint and Cy plots can cluster data into groups based on which dye(s)
had above-background signals.
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Figure 8-15. Genotyping scatter-plot options

The graph in Figure 8-15A plots the endpoint fluorescence data from each well in a
two-color experiment, with the fluorescence from the FAM channel plotted along the
x-axis and the fluorescence from the VIC channel plotted along the y-axis. The soft-
ware has plotted the relative fluorescence intensities for each dye, as measured at
the end of the run.

The graph in Figure 8-15B plots the Ct values obtained in the same experiment as
in the graph in Figure 8-15A. The C+ for FAM is plotted along the x-axis and the Ct
for VIC is plotted along the y-axis. The dashed lines at the top and right edges of the
graph are separators that mark the last cycle of the experimental protocol. The fluo-
rescence of those samples plotted above or to the right of these lines did not rise
above threshold for at least one of the dyes during this experiment.

8.5.2.1 Identifying Individual Wells and Sets in the Scatter Plot

When the scatter plot is first constructed, the data from wells are plotted as black
circles and, if Sets is selected in the Selected Wells panel, the data from sets is
plotted as triangles colored as indicated by the tabs next to the set names.
Positioning the mouse cursor over a symbol on the scatter plot highlights the corre-
sponding well in the Plate diagram or the corresponding set in the Graphed Samples
panel. Positioning the cursor over a well in the Plate diagram or an item in the
Graphed Samples panel enlarges the corresponding symbol in the scatter plot.
Selecting a well in the Plate diagram colors the symbols representing other wells
gray in the scatter plot, while the selected well’s symbol remains black.

8.5.2.2 Defining Subsets of Data in the Scatter Plot

Using the scatter plot, you can identify subsets of data based on the clustering pat-
tern of the data points (Figure 8-15). For example, in genotyping, samples with the
same genotype will tend to cluster in a similar C; range. Users can select samples
that cluster together and assign particular group names, e.g., the genotype, to the
samples located in these clusters.
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To group a cluster of data points, click on the Add Group button in the center of the
Analysis window. This converts the mouse pointer to a set of cross hairs. Move the
cross hairs to the periphery of a clustered data set in the scatter plot. Left-click the
mouse to set an anchor point on one side of the data set, drag the cross hairs to the
opposite edge of the data set, and left-click the mouse to mark the end of the set.
Dragging the cross hairs perpendicular to the ellipse that was just created causes
the ellipse to radiate outward. Expand and contract the radius to include the data
points that you wish to analyze. When you are satisfied with the area that you have
defined, left-click a final time to set the group.

If no wells have been selected in the Plate diagram, data points in the scatter plot
will turn from black to a particular color (red, green, blue, etc.) when they are included
in a set. If wells have been selected, then only the symbols corresponding to
selected wells will change color when they are added to a set — the others will
remain gray until they are selected or all wells are deselected in the Plate diagram.

When a group has been created, it will be listed in the Groups panel as a “New
Group”, along with the number of data points that are in the group. To rename the
group, highlight the group name, type the new name and then press the Enter key
on the keyboard. To delete a group, highlight the group name and then click the
Delete Selected Groups button.

Defined groups are color coded — the graphed data points included in the set and.
the sample wells that correspond to these data points (in the Plate diagram) will be
assigned the same color. This color will appear in the left-hand column in the Groups
panel. You can change the color of a group by right-clicking on the color and
selecting a different color from the palette that appears.

When a group is selected by clicking on a group name from the Groups panel, its
member wells will be listed in the Wells panel along with their descriptions. Wells can
be sorted by Well, Group, X content, or Y Content by clicking on the appropriate
column header. Reverse the sort order by clicking the header again. Clicking the
Wells header multiple times allows you to sort by column or row, in forward or
reverse order.

8.5.2.3 Editing a Group

You can alter the size, shape, and position of an ellipse after it has been drawn. To
change the dimensions of the ellipse, click on one of the four anchor points that lie
on the ellipse. (These will appear when you position the mouse pointer on the ellipse,
as in Figure 8-14). Position the pointer at the intersection of the axes with the ellipse.)
Dragging the anchor points can alter both the shape and size of the ellipse. To move
the ellipse without changing its dimensions, click on the ellipse (between anchor
points) and drag it to a new location.
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8.5.2.4 Calculations Table

Clicking the Calculations tab at the bottom of the Analysis window displays a table
listing the group assignment, as well as the Cs and reaction efficiencies associated
with each dye, for individual wells and well sets. The maximum, minimum, and stan-
dard deviation of the individual Cys of wells in each set is also listed. Clicking the
Copy to Clipboard button allows you to paste the information in the table into
spreadsheet programs.

% Show AllWells and Sets ¢ Show Selected Only [ Efficiency as % Copy to Clipboard

Name Group Description ‘ Clt)y x ‘ ciy ‘Efﬂciency x ‘Efﬂciency Y ﬂ
AA control AA 32.7868 a 1.50455 INAA
AG control AG 33.2753 37.0046 1.42204 1.16163
G(|3 contral G5 | 0 360931 MN/A 1.223?
g »
Well ‘ Group Description X | Description v | Clt) x | ClE) Y | Efficiency X | Efficiency ¥ ﬁ
Al GG pPs#l [sltza ] None 30.4244 IR 1.29507
AZ GG pPs#l PSSl MNore 31.0455 IR 1.25473
A3 GG PS#2 PSS MNore 31.1791 IR 1.21554
A4 GG Ps#2 [sltz) None 30,4571 IR 1.27457
A5 AL PS#3 PS#3 27.8199 Nore 1.51729 MN/A
BG AL PS#3 PS#3 28.3628 Nore 1.40779 MN/A
AT A PS#rd PSi 30.445 38.6736 1.30362 1.08819
A8 AG PSitd PSitd 29.7616 36,4589 1.33031 1.11137
Jile] GG PS#5 PS#S MNore 32,1065 IR 1.19032
A0 GG PS#5 PS#S MNore 29.9608 IR 1.30888
All GG PS#6 PS#E MNore 29.9419 IR 1.31615
AL2 GG PS#6 PS#E MNore 30.6667 IR 1.24532 LI
Display Calculations

Figure 8-16. Calculations table showing genotyping analysis
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8.6 Exporting and Printing Data

8.6.1 Exporting Data

For customized data analysis, Opticon Monitor software provides the option to write
all the fluorescence data collected during a run to a comma-separated-values (CSV)
file, readable by Microsoft Excel. The Export command creates a CSV file listing all
fluorescence measurements (for selected wells) that were collected during all plate
read and melting curve steps in an experimental run.

To export data for selected wells, choose Export (under the Quantitation, Melting
Curve, or Analysis menu, depending on which window is being viewed — the
exported data will be the same). Wells can be selected in the window that appears.

Export Data to CSV Pl

Select Wells to Export;

PHHHAS)
A
03
SO
03
(IS)
OAOIHANAS
IO

(X

<)

2

(K>

— Data Export Options Sorting Options
¥ Export Plate Setup & Sart Flow Major

[ Export Protocal Setup ¢~ Sart Calumn Major

Dves to Export:

W Irkerleave Muliple Dyes

ak | Cancel |

Figure 8-17. Exporting data

You can also select the dye(s) for which data will be exported by selecting from the
Dyes to Export list (selected dyes are highlighted in blue). You can choose to sort the
wells by row or by column; and can choose whether to Interleave Multiple Dyes (i.e.,
to list data for all dyes in each well together), or to first list the data for each well for
one dye and then list the data for each well for the second dye.
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In addition to exporting fluorescence data, you can choose to export the plate and/or
protocol setup information by checking Export Plate Setup and/or Export Protocol
Setup. The plate information that is exported includes the well number, dye used,
well contents, and well descriptions. If the plate setup is exported, the information
can later be pasted into a different master file to easily reconstruct the plate file (see
section 6.3.14, “Pasting Plate Information from Microsoft Excel”).

By default, the exported CSV file also lists analysis options (i.e., Subtract Blanks,
Subtract Baseline, Baseline Start cycle, Baseline End cycle, and Suppress Pre-
Threshold) that were chosen on the analysis screen for each protocol step at which
data were collected.

8.6.2 Copying Results to Clipboard

The Copy to Clipboard command (under the Quantitation, Melting Curve, or Analysis
menu, depending on which window is being viewed) allows the user to paste run
information and graphical data into a variety of applications for presentation or
storage. This command can also be implemented by clicking on the Copy to
Clipboard button on the Calculations screen. The following items can be copied
using Copy to Clipboard from the specified windows:

8.6.2.1 From the Quantitation Window

The Data Graph (a plot of fluorescence — or log fluorescence — vs. Ct cycle),
Standards Graph, Microtitre plate (the Plate diagram), or Quantity calculations can be
copied to the clipboard and pasted into several applications. Selecting Quantity
Calculations from the Copy to Clipboard menu generates CSV tables to be pasted
subsequently into an Excel spreadsheet. The tables have the same content as the
Quantity Calculations screen, including information for both well sets and individual
wells. See section 8.3.9, “The Quantity Calculations Screen”, for more details on
these tables. The tables can also be copied to the clipboard by clicking on the Copy
to Clipboard button on the Quantity Calculations screen.

8.6.2.2 From the Melting Curve Window

The Data Graph (the plot of fluorescence intensity or —dI/dT or both), Microtitre plate
(the Plate diagram) or Melting Temp Calculations can be copied to the clipboard.
Selecting Melting Temp Calculations generates a CSV file with information identical
to that shown on the Melting Curve Calculations screen, including both well sets and
individual wells. See section 8.4.2, “Melting Curve Calculations”, for more details of
this table. This table can also be copied to the clipboard by clicking on the Copy to
Clipboard button on the Melting Curve calculations screen.
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8.6.2.3 From the Analysis Window

The Data Graph (the plot of C; or Endpoint fluorescence or the plot of relative
expression levels), Microtitre Plate, Calculations or Analysis List can be copied to
the clipboard. Selecting Calculations generates a CSV file with information identical
to that shown on the Calculations screen, including both well sets and individual
wells. Selecting Analysis List generates a CSV file listing the Group Name, and the
Dye 1/Dye 2 contents (standard, sample, etc.) for each sample belonging to a Group
in the scatter plot (as defined by the user — see section 8.5.2.2, “Defining Subsets
of Data in the Scatter Plot”). Selecting Analysis List does not copy the relative
expression calculations.

8.6.3 Creating and Printing Reports

Opticon Monitor software can assemble a report of the real-time run and send it
directly to a networked printer or save it as an HTML file. This can be done by
selecting Print HTML Report from the Quantitation, Analysis, or Melting Curve pull-
down menu in the appropriate window.

If Print HTML Report is selected from the Quantitation menu, the software creates a
report that contains: the user’s name; the name and location of the data file on the
Opticon computer’s hard drive; an indication of the active dye; the position of the Ct
line; and an indication of whether the C; level was set manually or “via signal-to-
noise”. The report will also include the Plate diagram with selected wells highlighted;
the Data graph of fluorescence (or log fluorescence) versus C; cycle; and the
Standards graph along with the equation detailing the fit of the data. The Plate dia-
gram and the graphs will appear exactly as they do when Print HTML Report is
selected, i.e., with or without error bars on the Standards graph, showing All Dyes or
only the selected dye, etc.

The report also includes tables similar to those on the Calculations screen (see sec-
tion 8.3.9). The tables will include all wells and sets or only selected wells and sets,
depending on what radio button has been selected on the Calculations screen.
When Print HTML Report is selected, a window opens, allowing you to select which
columns from each table you want to include in the report (see Figure 8-18).
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Figure 8-18. Printing from the Quantitation window

If Print HTML Report is selected from the Analysis window, the software creates a
file that contains: the user’s name; the name and location of the data file on the
Opticon computer’s hard drive; the dye graphed on each axis of the genotyping
graph, and the plate type chosen during plate setup. The report also includes the
Plate diagram as it appears when Print HTML Report is selected, as well as the Data
graph that is showing (genotyping or relative expression). Note that only the small
version of the Data graph will be included in the report, even if the Graph Only tab
has been selected in the Analysis window.

The report printed from the Analysis window will also include tables similar to those
appearing in the Calculations screen. You can select what columns to include when
the Print HTML Report window opens.

If Print HTML Report is selected from the Melting Curve menu, the software creates
a report that contains: the user’s name; the name and location of the data file on the
Opticon computer’s hard drive; and an indication of Display Type, i.e., whether inten-
sity, -dI/dT, or both are plotted in the graph. The report will also include the Plate
diagram with selected wells highlighted; and the Data graph of fluorescence inten-
sity and/or -dI/dT vs. temperature. Finally, the report will include a tables similar to
those that appear on the Calculations screen. You can select what columns to
include when the Print HTML Report window opens.

To save a report to the computer’s hard drive, select mark the Print to File box near
the bottom of the Print HTML Report window. When you then click Print, a Save
window will open. Specify a name and location for the HTML file. The Plate diagram
and graphs will be saved as separate .bmp files in the same location. Click Save to
save the file.

To print the report directly to a printer, make sure the Print to File box is unmarked
before you click Print.
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