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l. Safety and Regulatory Compliance

Location Mark Applicable standards

European
Union

EN IEC 61326-1 (2021) Group 1 Class A
EN IEC 61000-4-2 (2008)
EN IEC 61000-4-3 (2006) + Al + A2

EN I[EC 61010-1:2010
EN IEC 61010-1:2010/AMD1:2016
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Il. Introduction

A. About this Manual
This manual provides instructions for the installation and use of the SmartChip ND Real-Time PCR
Cycler (referred to as the SmartChip ND cycler) and SmartChip® qPCR Software, which is a component
of the SmartChip ND Real-Time PCR System (Cat. No. 640290). For operation of the SmartChip ND
dispenser component (Cat. No. 640291) of the SmartChip ND Real-Time PCR System, please refer to the
SmartChip ND and qPCRStudio Software User Manual.

Please follow directions and pay attention to information designated as follows:

NOTE: Helpful ancillary information
IMPORTANT: Information on proper system operation
WARNING: Instructions for safe operation of Takara Bio instruments

B. Technical Support
Review the information in this manual thoroughly before using the equipment. Also review
documentation supplied with any accessory equipment you are using. If you require technical support,
you can contact your authorized Takara Bio service technician or Takara Bio directly at
technical support@takarabio.com.
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lll.  Specifications and Requirements

The SmartChip ND cycler performs and analyzes real-time PCR using nanowell chips that contain samples, PCR
reagents, and PCR assays.

Table 1. SmartChip ND cycler specifications and requirements.

Category

Specification

Dimensions

Space requirements

Weight

Power supply
requirements

Fuse type

Air source

Air inlet type

Environmental
conditions

Thermal cycler: 70 cm wide, 60 cm deep, 50 cm high
Computer/monitor: 60 cm wide, 50 cm deep, 50 cm high

Clearance around the SmartChip ND cycler of at least 100 mm wide by 75 mm
deep, with a minimum overhead clearance of 54 mm

Thermal cycler: 57 kg
Computer/monitor: 25 kg

100-240 VAC, 8.0/4.0 A (47-63 Hz) power outlets within 2 m
Main supply voltage that does not deviate by more than 10% from nominal
Will tolerate an overvoltage impulse as per IEC60346-4-443, category Il

5 x 20-mm cartridge fuses compliant with appropriate safety ratings
100-120 VAC use 6.3 A/250 VAC time-lag fuse
200-240 VAC use 6.3 A/250 VAC time-lag fuse

Clean dry air (-40°C dewpoint) at 6.9-8.3 bar (100-200 psi) pressure

Tubing and air inlet comprising a push-fit connector for 4-mm diameter plastic
tubing

If appropriate house air is not available, the following can be used:
Compressed High-Purity Nitrogen: North America Cylinder Size K, Europe/Asia
Cylinder Size 50 (replace canister when pressure drops below 500 psi [34 bar])
A third option is an oil-free air compressor with a high-quality mist filter

Please contact Takara Bio customer support for an approved list

Regulator output: either suitable for 4-mm OD urethane tubing, or with M5 or
1/8 NPT female port

Ambient temperature: 15-30°C

Relative humidity, non-condensing: 30-70%

Altitude: <2,000 m from sea level

Pollution degree: 2 or less
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A. SmartChip ND Cycler Safety Warnings

e Exceptas described in this manual, all maintenance and repair should be performed by your
qualified Takara Bio service technician.

e Do notremove the outer covers of the SmartChip ND cycler. Doing so may expose the operator
to dangerous electrical and mechanical hazards.

e Do not operate the SmartChip ND cycler if the power cord is damaged.

o If the SmartChip ND cycler is not used as specified by the manufacturer, the protection provided
by this equipment may be impaired.

e Use of the SmartChip ND cycler may cause exposure to toxic or biohazardous chemicals, thereby
presenting a hazard. Appropriate personal protective equipment (PPE), which should at a
minimum include gloves, eye protection, and lab coat, should be worn at all times in the
laboratory.

e The SmartChip ND cyclershould only be operated inside an appropriate building, not outside or
in wet environments.

B. Setup and Installation

Your Takara Bio Service Engineer will unpack and install your SmartChip ND cycler and explain the
basic operation of the system.

This manual provides information about installing and using the SmartChip qPCR Software for control of
the SmartChip ND cycler and/or analysis of data generated by the SmartChip ND cycler.
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IV. System Description

A. The SmartChip ND Cycler Includes:
e Personal computer with monitor
e (PCR Software (required for instrument operation)
e |EC 320 C13 power cord
e 5 m of 4-mm diameter plastic tubing to connect the instrument to your air supply
o SmartChip ND Cycler Installation Kit

B. Back View of the SmartChip ND Cycler

Figure 1. Back view of the SmartChip ND cycler.

The power switch and power cable connection are on the back of the SmartChip ND cycler. The universal
serial bus (USB) connector, air inlet, and thermal diagnostic port are on the back left side of the
instrument.

e The USB connector connects the instrument to the PC via the provided cable.
e The round air inlet port accepts 4-mm diameter plastic tubing with an inlet pressure <8.3 bar
(120 psi)

IMPORTANT: The air pressure is displayed in the bottom right comer of the SmartChip gPCR Software
windows. If the pressure goes outside the normal range, it will be displayed in red, and an error message
will appear. When values are outside of normal, first check the air pressure gauge on the regulator and
adjust it if necessary. If the supply pressure is 100-120 psi and the problem persists, contact Takara Bio
technical support.

V. SmartChip Technology
SmartChip technology distinguishes Takara Bio’s PCR platform from other systems. Each SmartChip has a
72 x 72 array of nanowells and can accommodate up to 5,184 150- or 250-nl real-time polymerase chain reactions
(PCR) reactions in a single run. There are three types of chips:

e SmartChip Custom Panels 150 nl: contain PCR assays dispensed into the chips at Takara Bio. You add
your experimental samples and PCR reagents to these chips using the SmartChip ND.

e SmartChip MyDesign Chips 150 nl (blank): You add experimental samples, PCR reagents, and PCR assays
to these chips using the SmartChip ND.

e SmartChip MyDesign Chips 250 nl (blank): You add experimental samples, PCR reagents, and PCR assays
to these chips using the SmartChip ND.
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Gene Expression Analysis

For mRNA expression analysis, the SmartChip ND Real-Time PCR System has been tested with cDNA from
human brain (Cat No. 637242), human lung (Cat No. 637206), human placenta (Cat No. 637208), and a pooled
reference sample (Cat No. 637260) with SmartChip TB Green® Gene Expression Master Mix (Takara Bio, Cat.
No. 640210).

NOTE: Other master mixes have not been validated for performance and are not supported. Precipitate may be
observed in the SmartChip TB Green Gene Expression Master Mix. This precipitate does not affect the
performance of the Kit. The precipitate can be dissolved easily by warming to room temperature and mixing for a
few minutes. Ensure that the precipitate is fully dissolved before use.

e SmartChip MyDesign Chips are provided empty. Use the SmartChip ND to add both PCR assay(s) and
experimental cDNA or DNA sample(s) in any of the 14 configurations supported for expression analysis.

e SmartChip Custom Panels are designed for targeted expression analysis; they are custom manufactured to
your specifications. Choose from commercially available assays or have your assay design of choice
predispensed into a chip. We offer SmartChip Custom Panels for expression analysis in six different
configurations, designed for analysis of 3-96 samples using 384—12 assays in quadruplicate.

SNP Genotyping

The SmartChip system can be used for SNP genotyping using TaqgMan SNP Genotyping Assays (Thermo Fisher
Scientific) with Minor Groove Binder (MGB), BHQplus assays (LGC Biosearch), rhAmp assays (IDT), and, with
minor modifications, KASP assays (LCG Genomics). Please contact field support if you have questions about
implementing any of these assays.

o SmartChip MyDesign Chips are provided empty. Use the SmartChip ND to add SNP genotyping assays,
reagent master mix, and experimental DNA samples in any of the 14 configurations supported for SNP
genotyping analysis.

e SmartChip SNP Genotyping Panels contain TagMan SNP Genotyping Assays that you have shipped to
Takara Bio. They are available in eight configurations to analyze 12384 samples using a single replicate with
384-12 TaqgMan SNP Genotyping Assays. We dispense the assays and send the resulting SmartChip SNP
Genotyping Panels with a CD containing files with assay locations, thermal profile, and data analysis
parameters. Use the SmartChip ND to add your experimental DNA samples to the SmartChip Panel.
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Figure 2. Overview of the SmartChip ND Real-Time PCR System workflow.

VI.  SmartChip qPCR Software: Files Needed by the SmartChip ND Cycler
The SmartChip ND Real-Time PCR System (the SmartChip ND dispenser and SmartChip ND Cycler) needs
information about your experimental samples, your PCR assays, and how to run and analyze the PCRs. This
information comes from different sources depending on whether you are using SmartChip MyDesign Chips that
are supplied empty or SmartChip Custom Panels that contain PCR assays pre-dispensed at Takara Bio, and
whether you are interrogating a set of samples or PCR assays for the first time or in a subsequent exp eriment.
Table 2 below outline where these files come from.
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Table 2. File sources for chip and experiment types.

SmartChip type Sample names and PCR Assay names Thermal cycling Data analysis
locations and locations information parameters

SmartChip MyDesign SmartChip Layout file from the Use or modify a MyDesign Protocol file

Chip SmartChip ND dispenser installed with the gPCR software or use a
protocol file that you previously modified and
saved.

Pre-dispensed SmartChip Layout file Open the Protocol file supplied on the CD shipped with the

SmartChip Custom from the SmartChip SmartChip Custom Panel

Panel ND

VIl.  SmartChip qPCR Software: Basics
For instructions on how to install the SmartChip qPCR Software, see Appendix A: Installing SmartChip qPCR
Software.

SmartChip qPCR Software controls the SmartChip ND Cycler and analyzes expression of genotyping data. Click
on the Actions menu to switch between DNA binding dye-based expression, probe-based expression, and
genotyping analysis modes.

Data analysis may be performed on the SmartChip ND Cycler computer or offline on a separate computer.

To start using the SmartChip qPCR Software on the SmartChip ND Cycler computer, open the software by
selecting the SmartChip gPCR shortcut on the desktop. A window similar to the example below (Figure 4) will be
displayed. Actual screen displays will vary based on the application being used and whether you are performing
data analysis with a SmartChip ND Cycler attached or offline.
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Sample

Thermal profile | Asaay map | M’T attnbutes | Curve analyss | Sample lat,

Sngle sample
o Mubsarple

Test sample set

"= Tabs

4 Sample/SmartChip Information

—

=

Setup  Run  Analysis

/1 ;

3 operation modesj

-

DNA binding dye analysis | Thermal profile: Human_Oncology_vZ_Thermal_Profile_RevC XML

Pressure information ‘J

-

Pressure: OK

Figure 3. SmartChip gPCR Software window.

A. Convenient qPCR Software Features
Right click: gPCR Software makes use of right-clicks to offer context-sensitive menu options. We
encourage you to try right-clicking while using the software to access numerous features.

Column display: On several data and analysis screens, you can choose the information you want to
display by right-clicking anywhere within the table (not in the column headers) and choosing Columns.
This will open a Selected fields dialog box (Figure 5) with check boxes next to the information categories.
Just click to check or uncheck the columns that you want to display or hide. The selection is remembered
the next time the program starts.

File  Advanced

Protocol: | Human_Oncology_v2| flormg izl

Actions

Help

Selected fields

Assay

v
Themal profile | Assay map | Assay attributes ™ o] {g
v

Assay
AZM
AARS
ABCAT
ABCATZ
ABCATZ
ABCAZ
ABCCH
ABCC12
LBL2
ACTB
ACVR1

ACVRIB

Figure 4

Tm  IsHousekeeping

78.89
7662
796
8206
7749
8245
8118
816
80.9
a7
20

Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Mo
Yes
Mo

IsHousekeeping

. Selected fields dialog box.

0K Cancel
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Select and Copy: Right-clicking in many data tables also offers the option to select or copy the data as
described in Table 3 below. (Also see Section XII.E.)

Table 3. Options to select or copy data from data tables.

Field Function

Copy Copy all selected rows to the clipboard

Copy all Copy the entire table, including the header row, to the clipboard

Select all Select all rows

Columns Launches the Select fields window to customize the columns to be displayed

Scroll: You can often scroll in the gPCR software using the arrow keys on your computer keyboard or the
scroll wheel of your mouse.

Zoom/Pan: In many of the data analysis displays, you can zoom/pan using the scroll wheel of your
mouse. Right-click to undo. (Also see Appendix F)

B. Major Attributes of the SmartChip gPCR Software Display

Table 4. SmartChip qPCR Software display: drop-down menus and protocols.
Component Functions

Drop-down menus File: Open, save, or export data, depending on the mode (i.e., Setup, Run, or Analysis)

Advanced: Some of the operations available are specific for the active mode of operation.

=

File | Advanced | Actions Help

Prot Switch to advanced user mode llenge samples m

Create user protocol...

Th : -
=ma Image viewer... f attributes

Admin mode...

Service mode...

— Re-process run with different configuration EEEEEE—

Switch between “standard GUI”, which displays only the information that is most frequently
accessed and “advanced user mode”, which displays all of the data collected during real-time
PCR.

Enter or leave “Admin mode”. Enter administrator mode by selecting Admin mode... from the
drop-down menu and typing the password (case-sensitive) from your SmartChip qPCR
Software CD. You need to be in Admin mode to create new user protocols and you must exit
Admin mode to run real-time PCR experiments.

Actions: Switch between DNA Binding Dye-Based Expression, Probe-Based Expression, and
Genotyping Analysis modes.

Help: Access software information, license agreement, this user manual, and quick guides.

Protocol Select the appropriate protocol for the type of chip you are using.
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SmartChip MyDesign Chip: Use one of the protocols installed with the gPCR software,
modify one of these generic protocols for your experiment, or select a protocol you have
already created and saved.

SmartChip Custom Panel: Run the executable file from the CD provided with your chip to
install protocol subfiles into their proper locations.

Table 5. SmartChip gPCR Software display: sample/SmartChip information, modes of operation, tabs, config files, and pressure.
Component Functions

Sample/SmartChip

. : Depending on the Protocol File you have selected, you will see different choices here.
information

SmartChip MyDesign Chip
Layout File: Select the SmartChip layout.md file created by the SmartChip ND when the
chip was filled.

Pre-dispensed SmartChip Panels or SmartChip Custom Panels

Single-sample: Select Single-Sample and enter the sample name in the box when you are
using a SmartChip Panel to analyze a single sample.

Multi-sample: Click Multi-sample when you are using a SmartChip Custom Panel that
contains samples dispensed into the chip using the SmartChip ND. Then select the
SmartChip layout.pd file created by the SmartChip ND.

Modes of operation Setup: Define or select a protocol to run the real-time PCR, and to enter sample information,

or choose a SmartChip layout file that defines samples/assays on the chip.
Run: Control the instrument and perform an expression analysis or genotyping run.

Analysis: Perform and view data analyses.

108 Tabs are specific to the active mode of operation (i.e., Setup, Run, or Analysis).
Config files After a run, the bottom left corner displays the Tab name and config files in use. If an existing
* raw file is opened, the bottom left corner displays “from saved run”.
Pressure . . . .
The bottom right corner displays the supply pressure. When the chip holder is in scan mode,
the bottom right corner will display the Cycler chamber pressure and airflow.
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Importing and Exporting Protocols

ot oragr_ N ==
T —————————m—

Gene Expression Positive Control Protocol Re{EEREE TS Positive_Control_Themal_Profile_Rewf XML ‘
Human_miRMNA_vZ_Protocol_RevA

Human_miRMNA_v3_Protocol_RevE Assay map: Positive_Control_Assay_Map_RevA gal
Human_Oncology_vZ_Protocol_RevC

MyDesign Giagen RT2 Profiler Filters: SYBR_Sample_MNo_Norm_RevA XML
MyDesign_Probe_GX_FAM_ROX_(95C_15s)_(6(

mgz::gz—gﬂgﬁ'ﬁg}—f?&z{;ﬁﬁ;‘;‘% Imstrument settings: Default_Settings_RevA XML

SNP_Genotyping_Positive_Contral_Protocol_Ren Post run: No_Post_Processing_RevA XML

Curve analysis: Positive_Control_Curve_Analysiz_RewvA XML

Asszay attributes: Positive_Control_Assay_Aftributes RevAbd

Comment:
Positive Control Protocol Rev A

— O oo ] | |mpm.__D

Figure 5. Importing and exporting protocols using the Protocol Manager.

When you are in administrator mode, you can import and export protocols using the Protocol Manager
(Figure 5). Exporting a protocol writes all of the subcomponents that comprise a full protocol (i.e.,
Thermal profile, Assay map, Filters, etc.) to a single .xml file. The exported protocol file can then be
imported into qPCR software on a different computer. This makes it easy to transfer all necessary files
between computers, for example to analyze data using a computer that is not connected to the SmartChip
ND Cycler.

When a protocol file is imported, the qPCR software will place all of the subcomponent files in
appropriate folders with their original file names. If files with the same names are found on the target
computer, the import function will compare the file contents to determine if they are identical or not. If
the files have different content, you will have to make a choice as shown in Figure 6 below.

&) Thefile
¥ Human_miRNA_v3_Thermal_Profile_ RevA XML
already exists on this system.

< Ovenwrite existing file

= Save with different name

< Cancel protocol import

Figure 6. Subcomponent file comparison options. If you choose “Overwrite existing file”, any other protocols that include the
component you overwrite will be affected. If you choose “Save with different name”, a file-save dialogue box will open and you
can type in a new name. If you choose “Cancel protocol import”, your protocol will not be imported.
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VIIl. SmartChip gPCR Software: SmartChip ND Real-Time PCR Quick Guide

This flow chart (Figure 7) shows how fast and easy it is to initiate a typical SmartChip run on the SmartChip ND
cycler. Simply turn on your computer, open the SmartChip qPCR Software, and follow the steps below. In just a
matter of minutes, your SmartChip run will be underway.

Choose the action for the cycler:

* DNA binding dye-based expression
* Probe-based expression analysis
» Genotyping analysis

Program the SmartChip ND cycler for
your experiment:

« Select, import, modify, or load a protocol
» Select or enter sample/assay information

Run your reaction:

* Place the SmartChip MyDesign Chip or custom panel
into the cycler

* Select a destination folder to store the run data

* Select [OK] to startthe run

Analyze the results using qPCR software

Figure 7. SmartChip ND Real-Time PCR flow chart.
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IX. Expression Analysis Procedures: Overview

NOTE: These instructions cover real-time PCR that uses both DNA binding dye (e.g., green intercalating dye) or
probe hydrolysis [e.g., TagMan Assays (Thermo Fisher Scientific) or PrimeTime Assays] for detection.

This is an overview—for detailed procedures, start with “Expression Analysis Procedures: Setup Mode™ (Section

X).
A. Starting the SmartChip ND Cycler and gPCR Software

1. Turn onthe SmartChip ND cycler using the power switch on the back left-side of the instrument.

2. From the computer, open the SmartChip qPCR Software. It will initialize the SmartChip ND cycler.
The status of the initialization process will be shown in text at the top right of the gPCR Software
window. It may take several minutes before the instrument is ready.

B. Entering Information About Your Experiment

1. Pull down the Actions menu and, if necessary, switch to DNA binding Dye-Based Expression
Analysis or Probe-Based Expression Analysis. This determines which protocols will be visible in
the protocol pull-down menu.

2. Select Setup mode by clicking on the Setup tab in the top right corner.

3. Inthe drop-down menu labeled Protocol in the top left corner, select the appropriate protocol for
your chip (see Figure 8):

e SmartChip MyDesign Chip
o Selectone of the expression analysis protocols installed with the qPCR software or an
appropriate saved protocol from a previous experiment.
o Customize one of the expression analysis protocols installed with the gPCR software. See
Section X.E for instructions.
e Pre-dispensed SmartChip Custom Panel: Double-click the setup.exe file on the CD sent
with your chip to load files that describe your chip into the gPCR software.
e Off-the-shelf SmartChip Panel: Protocol files for predefined SmartChip Panels are installed
with the gPCR software. Choose the protocol for the SmartChip Panel you are running.

File Advanced Actions Hdp
Protocol. | MyDesign_SYBR_GX_Protgcol Re v/ Layoufie Tumor specmens 03_10_14md ; Setup | Run  Analysis
Themal profile wmiwmcs'aﬂc&&;yiw;« 7 ) \
k DR : - - = TS \
f \ [ Sample information | | Setup mode |
[ Protocol drop-down menu ¢ J
- Y F //,/
| Experiment type
_ (from Actions menu) |
: r
DNA binding dye ana-;y',is | Thermal profile: Human_Oncology_v2_Thermal_Profile_RevC. XML Pressure: OK
Figure 8. Selecting the appropriate protocol for your chip.
4. Enter your Sample or Sample/PCR Assay information:
(092924) takarabio.com Page 22 of 127

Takara Bio USA, Inc.


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual

e SmartChip MyDesign Chip: In the “MyDesign File” field, select the SmartChip
layout.md file created by the SmartChip ND when the chip was filled.
e Pre-dispensed SmartChip Custom Panel:
o If you loaded more than one Sample/PCR Reagent Mixture into your chip, click the
button for Multi-sample. Click the [...] button and, in the Open dialog box, select the
SmartChip layout.pd file created by the SmartChip ND when you added

Sample/PCR Reagent Mixtures to your chip.

o If your SmartChip Panel contains just one sample loaded using the SmartChip Single
Sample NanoDispenser, click the Single-sample radio button. Then type your sample
name.

e Off-the-shelf SmartChip Panel: Click the button for Single-sample. Inthe box, enter the name
of your experimental sample.

Starting the PCR Run

Select Run mode to insert the sealed SmartChip Panel or MyDesign Chip into the SmartChip ND Cycler.
Start the run using the procedure below.

1. If you entered Admin mode to create a new protocol, be sure to exit Admin mode in order to run your
PCR. Note also that Protocol and SmartChip information must be complete before the run will start.
2. Select Run mode by clicking on the [Run] button in the top right corner of the gPCR software

interface.

3. Click the [open-drawer] iconﬁi ) to open the SmartChip ND Cycler drawer.
IMPORTANT: Never open the door manually.

4. The Chip Info (Figure 9) dialog box will open. Enter “Chip”, “User”, and other requested
information. This information will be included in the analysis files and Summary report.

To use the barcode reader to enter your chip number, place your cursor in the “Chip” entry field.
(You should see a blinking cursor in the box.) Point the barcode reader at the 2-D barcode symbol on
the bottom of the chip and pull the trigger to enter the SmartChip code into the Chip Info window.
(The code is also written in human readable form so that you can double-check that it is entered
correctly.)

Il cnip: £7007AF]

User: WaferGen

|| Customer:
Instrument:

Notes:

| QK - Close drawer | | Mo chip - Close drawer

Figure 9. Chip Info dialog box.
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Peel away the blue backing from your sealed SmartChip Panel or MyDesign Chip to expose the
adhesive on the clearseal. Place it in the SmartChip ND Cycler with the beveled edge in the lower
right corner as shown in Figure 10. Make sure the chip lays flat in the SmartChip holder.

Figure 10. Peel the blue backing from the sealed chip and place it in the SmartChip ND cycler.

IMPORTANT: Always position chips so that when viewed from above, the beveled corner is on the
lower right side.

Click [OK-With Chip] to close the drawer of the SmartChip ND Cycler.
The [Start Run] button " ) will turn green. Press this button.

In the Choose data folder dialog box (Figure 11) that appears, select a destination folder and file
name options for your run data and click [OK].

Choose data folder

Base folder: ¥ \Experiments D
Options
@ Use cument date / time 2011.12.13.13.30-1234
[ Chip name as prefix Chip name as suffix Date format:  yyyy.MM.dd HH.mm -
() Custom
() Junk folder [overwrite exsting data)
0K | [ Cancel

Figure 11. Choose data folder window.

IMPORTANT: The thermal cycling of the chip will start only after you have selected a destination
folder for the run data and pressed [OK].

The run will start. An estimated duration will be displayed in the top center of the display.

When the run is complete, remove the chip from the SmartChip ND Cycler and dispose of it in a
covered waste container. To minimize carryover contamination risk, do not remove the adhesive film.
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X. Expression Analysis Procedures: Setup Mode

Setup mode defines the SmartChip ND Cycler parameters needed to perform qPCR with the SmartChip Panel or
MyDesign Chip. Parameters include a protocol and a SmartChip layout file (or sample information typed into the
Sample box for off-the-shelf SmartChip Panels.

A. Overview of Drop-Down Menus in Setup Mode for Expression Analysis

File Advanced Actions Help
Protecel: | MyDesign_SYBR_GX_Protoc = |  Layout file . . | Setup | Run  Analysic

Figure 12. Setup mode top menu bar.
Table 6 describes the selections available from the Setup mode top menu bar (Figure 13).

Table 6. Drop-down menu options in Setup mode for expression analysis.
Menu Options

File Open file: the choice of file type is determined by which tab is selected.
Save file under selected tab. You must be in Admin mode to save files.
Run info displays file, chip, user, customer, and instrument information, as well as
notes.

Advanced Create user protocol can be used to modify a protocol’s curve analysis settings and
save them.

Image viewer is designed for visual inspection of the data. For more information, see
“Image Viewer” in Section XVII.

Admin mode should be used by trained personnel only. It is used to save changes to
curve analysis settings and to modify protocols using the Protocol Manager. Changing
any of these settings can affect your experimental results. The password to enter Admin
mode is printed on the gPCR Software CD.

Service mode is designed for Takara Bio staff to configure advanced SmartChip ND
Cycler settings.

Switch to advanced user mode to display all of the data collected during real-time
PCR or Switch to standard GUI to display only information that is most frequently
accessed.

Actions Switch between DNA binding Dye-Based Expression, Probe-Based Expression, or
Genotyping Analysis modes.

Help About provides qPCR Software version, copyright, and license agreement information.
Open User Manual opens this User Manual in pdf format.
Setting up a run opens a Quick Guide for setting up a run.
Saving run data opens a Quick Guide for saving run data.
Loading an existing chip run opens a Quick Guide for loading an existing chip run.

Reprocessing a chip run opens a Quick Guide for reprocessing an existing chip run.
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B. Overview of Tabs in Setup Mode for Expression Analysis

Each tab in Setup mode corresponds to a file with instructions for a specific SmartChip ND Cycler feature
or function. gPCR Software accesses this information through SmartChip Layout files and Protocol files.
Table 7 below showsthe information organization for different types of chips. Tabs shown in bold text
are visible in the standard GUI. Those not shown in bold are displayed only in advanced user mode.

Table 7. Overview of tabs in Setup mode for expression analysis.
SmartChip MyDesign  SmartChip Custom
Tab Chips Panels

Thermal Profile

Filters

Instrument Settings Protocol

Curve Analysis Protocol
Post Run Settings

Assay Map
Assay Attributes

Sample List SmartChip SmartChip
layout.md layout.pd

C. Starting the SmartChip ND Cycler and gPCR Software

1. Turnon the SmartChip ND Cycler using the power switch on the back left-side of the instrument.

2. From the computer, openthe SmartChip gPCR Software by selecting the SmartChip gPCR icon on
the desktop, or via Start > Program Files > gPCR > PCR Instrument. The software will initialize
the SmartChip ND Cycler and show instrument status at the top right of the window. This may take
several minutes.

D. Setup Mode Instructions for Expression Analysis

1. Pull down the Actions menu and, if necessary, switch to DNA binding Dye-Based Expression
Analysis or Probe-Based Expression Analysis. (This determines what protocols will be visible in
the “Protocol” pull-down menu.)

2. Select Setup mode by clicking on the Setup tab in the top right corner.

IMPORTANT: The rest of the instructions for setting up a SmartChip ND Cycler run are different
depending on which type of SmartChip nanowell chip you are using.
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1. SmartChip MyDesign Chip

If you are running a SmartChip MyDesign Chip that was supplied empty from Takara Bio and
contains PCR reactants dispensed into the chip at your facility, follow these instructions.

a. Click the icon nextto “Protocol” to pull down the menu, then select an appropriate Protocol
file.
e Choose one of the default expression analysis protocols installed with the qPCR software.
e Select an appropriate saved protocol from a previous experiment (Figure 13).
File Advanced Actions Help
Preapeel J'uhfl.Jesmn_S‘rBH_Gx___Pmlocul_He w | Layout fila Tumor specimens 03_10_14 md Setup  Run  Analysis

Thermal profile | Assay map | Assay atirbutes T‘&nc analysis | Sample kst

Select your protocol file Select SmartChip layout file (*.md)

Figure 13. Selecting a saved protocol from a previous experiment for your SmartChip MyDesign Chip.

¢ If you need to change any of the cycling or analysis parameters in the available protocols,
you will need to create a new protocol and select it (see Section X.E).

b. Click the button labeled [...] to open the Open dialog box. Navigate to the location of the
SmartChip Layout file (*.md extension) from the SmartChip ND for your chip. (You will
likely access the SmartChip Layout file ona USB memory stick oracross a network.) Select
the file and click [Open] to accept your choice and close the window.

c. If you entered Admin Mode in order to create a new protocol, be sure to exit Admin mode by
deselecting Admin mode... under the Advanced menu in order to run your SmartChip PCR.

2. (Pre-dispensed) SmartChip Custom Panel

If you are running a SmartChip Custom Panel containing a set of PCR Assays that Takara Bio
dispensed into a SmartChip Panel for you, follow these instructions.

a. Insert the CD that was sent with your SmartChip Custom Panel into the computer that
controls the SmartChip ND Cycler.
b. Run the setup program from the CD to load your SmartChip Panel Protocol File into the
gqPCR Software—just double-click on the file named setup.exe.
c. Enter your sample information:
e If your SmartChip Panel contains multiple samples that were loaded using the SmartChip
ND, click the Multi-sample radio button next to “Sample”. Then click the button labeled
[...] to open the Open dialog box and navigate to the location of the SmartChip Layout
file (*.pd extension) from the SmartChip ND for your chip. (You will likely access the
SmartChip Layout file ona USB memory stick or across a network.) Select the file and
click [Open] to accept your choice and close the window (Figure 14).

File Advanced Actions Help
Single-sample 5 s - .
Pretecel. | Human_Oncology v2_Protoct ~| Samole: B T C:\Users'owner\Deskdop!'qCR Data'Chaleny Setup | Run  Analysis
=z LIt - amp

Themmal peofile | Assay map |.-‘<s.aaya1|.r-'fcs Curve analysia | Sample kst

I Select the protocol file for your chip - Select SmartChip layout file (*.pd) _

Figure 14. Selecting the protocol for your pre-dispensed SmartChip Custom Panel.

(092924) takarabio.com Page 27 of 127
Takara Bio USA, Inc.


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual

e If your SmartChip Panel contains just one sample loaded into the panel using the
SmartChip Single Sample NanoDispenser, click the Single-sample radio button. Then
type in the name of the sample you loaded onto your SmartChip Panel.

E. Creating a New Protocol for SmartChip MyDesign Chips (Expression)
There are two ways to create new protocols. If you need to simply modify the curve analysis settings, you
should use Method 1: Creating a User Protocol (see below). If you also want to modify other aspects of
the protocol, you will need to use Method 2: Protocol Manager (starts on page 31). For either method, you
will need to enter Admin mode.

1. Method 1: Creating a User Protocol
a. From the Curve Analysistab (Figure 15), adjust your analysis settings as needed. In order to
save your adjusted settings, you will need to enter Admin mode (next step).

File  Advanced Actions Help
Protocol: lGene_E)(preSiDn_PDsiliV- " Sample: a: zz;i:;:lpele Test sample set B Run Analysis
Themal profile I Assay map I Assay attributes | Curve analysis |Sample list
E Curve flagging -
HighCt 33.00
HighEfficiency 220
5.00
Low Efficiency 1.50
Low Saturation 1.000.00
Low SaturationBaseline Ratio 1.80
R2 0.99
E Curve rejection
FailCurveBasedOnR2 0.90 =
MaxBassline Dt 15.00 1
Mast 35.00
Max DeviationFromExpected Tm 100.00
MaxHficiency 300
Iabt W dtirmed=] 2 nn

Figure 15. Curve Analysis tab.

b. Enter Admin mode: From the Advanced drop-down menu, select Admin mode... In the
window that appears, type the password (case-sensitive) from your SmartChip gPCR
Software CD. If you cannot locate your password, contact Takara Bio technical support
(technical support@takarabio.com) for help.

NOTE: Once you are in Admin mode, you can change your password if desired.

c. Save your adjusted curve analysis settings: From the File drop-down menu, select Save
curve analysis settings. In the new window that opens, choose a logical name and file
location for the settings and click [Save].

d. Exit Admin mode: From the Advanced drop-down menu, deselect Admin mode... (the
check mark will disappear.)
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e. From the Advanced drop-down menu, select Create user protocol... In the window that
opens (Figure 16), choose the protocol that you want to modify with your newly created
curve analysis settings. In the next pull-down menu, choose the curve analysis settings file

you created in Step c.

Create new protocol

Select protocol on which to base new protocol:

Gene_Expresion_Positive_Control_RevC -

Select curve analysis file:

High Ct at 33.XML
Human_miRNA_v3_Curve_Analysis_RevB.XN
Positive_Control_Curve_Analysis_RevA XML
Probe_GX_Curve_~Analysis_RevAXML
SYBR?GX?CUNe?AnaIisisfFievA.XML
(]

Human_miRNA_v3_Curve_Analysis_Revws XN
Positive_Control_Curve_Analysis_RevA XML

Probe_GX_Curve_Analysis_RevA XML
SYBR_GX_Curve_Analysis_RevAXML

(o] O]

Figure 16. Create new protocol window.

f. Click the [Generate new protocol] button and save the modified protocol file with a logical

name (Figure 17).

! Create new protocol o ||l @& &%

Select protocol on which to base new protocol
-
Gene_Expresion_Positive_Control_RevC «
Select curve analysis fie Test sample set Setup Run  Analysi
; High Ct at 33 XML -
£ 3
Enter comment " S"f As -
New Themal Profiles Rev C Wit | . » gPCR » Protocols v |4y o)
Organize v New folder - 7]
. ' { Favorites
E - e pow pestocel ' # Downloads * Gene_Expresion_Postive_Control_RevC
| Documents s *| Human_miRNA_v3_Protocol RevD
Maxt S + Dropbox | Human_Oncology_v2_Protocol_RevD
MaxDeviationFrom Expected Tm 1 = Recent Places = MyDesign_Qiagen_RT2_Profiler_RevC
MaxEfficency 3 BB Desktop *| MyDesign_SNP_GT_Protocol_RevC
A
\':f:'_““""":ﬁn 2 ‘ < MyDesign_SYBR_GX_Protocol_RevD
MnEfficiency 1. -« Libraries * Predispensed_GX_Protocol_RevB
NoAmplificationRatio 1.2 *| Documents = SNP_Genotyping_Positive_Control_RevC
B Outlier detection J Music + TaqMan_GX_FAM_ROX_(85C_105)_(50C_S.
GnuibbsCorfidence 0.04 P
GrubbsMinSd 00 = Pictures i *
R N T s & \idnas
HighCt o
Rag wels whare the calculated Q is higher than this L UG with high Ctat 23 *
Save as type | Protocol files -
DNA binding dye analysis |
“ Hide Folders Save R Cancel
I 2

Figure 17. Saving your modified protocol.
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2. Method 2: Protocol Manager

NOTE: Protocols can be deleted using the Protocol Manager.

a. Enter Admin mode: From the Advanced drop-down menu, select Admin mode... In the
window that appears, type the password (case-sensitive) from your SmartChip gPCR
Software CD. If you cannot locate your password, contact Takara Bio technical support for
help.

NOTE: Once you are in Admin mode, you can easily change your password if desired.

b. Create a copy of one of the default MyDesign protocols using the Protocol Manager.
i.  From the Advanced drop-down menu, select Protocol Manager.
ii.  Choose a protocol from the Protocol Manager (Figure 18) and click [Edit].
e For DNA binding dye-based expression analysis, choose
‘MyDesign_SYBR_GX_Protocol_RevB’.
e For probe-based expression analysis, we strongly recommend that you include
ROX dye in your PCR Reagent Mix, as described in the SmartChip MyDesign
Kit User Manual. Choose
‘MyDesign_Probe_ GX_FAM_ROX(95C_15s) 45 cycles’.

Protocol Manager R|
Gene_Expression_Positive_Control_Protocol_RevA|  Thermal profile: |Human_Oncolngy_vE_Thermal_ProﬁIe_RevA.XML |
Human_miRMNA_vZ_Protocol_RevA
Human_miRMNA_v3_Protocol_RevB Assay map: |--|’v1yDesign-- |
Human_Oncology_v2_Protocol_Revl
MyDesign Qiagen RTZ Profiler Filters: |SYBR_Sample_No_Norm_RevA.)(ML |
MyDesign_Probe_GX_FAM_ROX_(35C_15s)_(60C_t
M Desin_SNP_GT_ProtocoI_RevA - - \Default Settings RevA XML

Design_SYBR_GX_Protocol_RevB Insirument seftings: | —efings_ |

SMP_Genotyping_Positive_Control_Protocol_RevA Post run- |NO_Post_Processing_RevA.)(ML |
Curve analysiss | SYBR_GX_Curve_Analysis_RevA XML |
Assay attributes: |—-MyDesign—— |
Comment:
Generic Protocol formRMA SYBR Assays, Updated to Rev(C for Qiagen
Japan build

MNew. .. ] l Edit... [\ [ Delete Export... l [ Import...
Figure 18. Protocol Manager window.
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c. Rename the protocol as desired in the “Protocol name” field. This will open a Name has
changed window. We recommend that you choose to Create a new protocol, keep previous
(Figure 19). This preserves a copy of the default MyDesign gene expression profile on your
computer. Close the Protocol Manager window by clicking the red [X] icon in the upper
right corner.

+ Delete previous

ame has changed =

\_?r} The protocel name was changed from
MyDesign_SYBR_GX_Protocol_RevA

Project Nirvana 3YBR GEx Protocol

+ Create a new protocol, keep pravious .

Protocol Editor : SYBR green

Frotocal name: | Praect Hirvana 5YBR GEx Piotocol

Themal profibs: Human_Orcaology_vZ_Theimal_Profls_RevA M) | File | Advanced  Actions  Help

Assay map: Open thermal profile file. .. 4
Filess: SYBR_Sample_No_Mom_ Rewt XML | Save thermal profile file... |' N‘?
Instrument seftings: | Defauk_Selings_Fevi XML UM infa... by S/F}‘
Puostaur -NU_F’USLH'DCCSSHLHU\@.XML Ml v"_' j:’
Curve analyzis: -Hurnan_Umohgy_vz_tuwe_ﬁndysns_ﬂﬂh 95 - /}
Szzay athribubes: - wﬁm# il

Comment:
Nerl Frotocol for Project Nirvana SmanChip dnalesis

(o J(

Figure 19. Renaming and saving the new protocol.

d. Adjust the thermal cycling protocol as necessary and save the file:

Make sure that your new protocol is showing in the “Protocol” box. Select the
Thermal profile tab and change the thermal cycling parameters by typing in new
times and/or temperatures. You can also add and delete cycle components using the
buttons at the lower left. (For example, you may want to adjust the annealing
temperature to accommodate your real-time PCR assays [PCR primer pairs].)
Save the modified thermal profile by choosing Save thermal profile... from the File
drop-down menu. Name the file logically (e.g., “Project Nirvana thermal profile” in
the example in Figure 19) and click [Save].

e. PuII the modified thermal profile into your new protocol file (Figure 20):

From the Advanced drop-down menu, select Protocol Manager. Choose your new
protocol (“Project Nirvana SYBR GEx Protocol” in this example).

Click [Edit] at the bottom of the Protocol Manager window. This will open the
Protocol Editor window.

In the “Thermal Profile” pull-down menu, select the thermal profile you just saved
(“Project Nirvana thermal profileXML” in this example). Click [OK] to accept your
choice and close the Protocol Editor window. Click the red [X] icon to close the
Protocol Manager window.
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Protocol Manager

Gene_Expression_Positive_Control_Protocol_Rer.  Thermnal profile:
Hurman_rmiRMNA_v2_Pratocol_Rewd
Human_miRNA_v3_Protocol_RevE Assay map; M

Protocol Editor : SYBR green

Human_Oncology_v2_Protocol_RevB Pratocol name: Praject Nirvana SYBR GEx Pratocal
MyDesign_Probe_GxX_FAM_ROX_(35C_15s_(B(  Filters: S . ;
MyDesign_SNP_GT_Protocol_RevaA ] Thermal profile: Human_Dncology_v2_Thermal_Profile_Rewd <ML v
MyDesign SYBR_GX_Protocol Fevd i Genotyping_Thermal_Profile_Rewd XML
Project Nirvana SYBR GEx Protacol Instrument settings: | Delf  assay map: Human miA, v2. Themal Profie. Rev XML
SMNP_Genotyping_Positive_Control_Protocol_Res Post run: No ) Hurnarn_miRNA_v3_Thermal_Profile_Rewi XML
) Y Fikters: Hurman_0ncology_v2_Thermal_Prafile_FReva $ML
- Positive_Control_Thermal Profile_Rews. ML
Curve analysis: Hul  jrstrument LSl Project Nirvana thermal profile XL
. TagMan_Gx_FAM_ROX_Themmal Profile_[95C_15s] [Bk&_B04
Assay attributes: MY Postrun: Mo_Post_Processing_RevwA XML v
Comment: Curve analysis: Human_Oncology_v2_Curve_Analysis_Reva ML v

.New Protocol for Project .
Assay attributes:

Cormment:
Mew Protocol for Project Mirvana SmartChip Analysis

New... ] [ Edi.. %J [ Delete oK ] [ Cancel

Figure 20. Pulling the modified thermal profile into your new protocol.

f. Exit Admin mode in order to run your experiment. From the Advanced drop-down menu,
deselect Admin mode... (the check mark will disappear).

F. Setup Tabs for Expression Analysis

You can use these Setup Tabs to adjust curve analysis settings or to view the protocol components of a
run. You must be in Admin mode to make changes in most of these tabs, and some areas can only be
changed in Service mode.

1. Thermal Profile

Select the Thermal profile tab to display a graph of the thermal profile (Figure 21). Vertical lines
visually separate each cycle. Temperatures and durations for each cycle are displayed. Note that

L

the ramp times are not shown in the user interface. TF== icon indicates that a fluorescence

image capture has started. Each cycle can contain one or more steps, and a cycle can be repeated
several times.

IMPORTANT: If you have upgraded your qPCR software, we recommend that you use the
updated protocols and associated thermal profiles packaged with the software. If you need custom
thermal profiles created using an earlier version of qPCR software, contact Takara Bio technical
support at technical support@takarabio.com for assistance with replicating them precisely.

In Admin mode, you can change the thermal cycling parameters by typing in new times and/or
temperatures. You can also add and delete steps and cycles using the buttons at the lower left.
Use the [Toggle] button to add or remove a fluorescent imaging event for the selected step.

(092924) takarabio.com Page 32 of 127
Takara Bio USA, Inc.


http://www.takarabio.com/
mailto:technical_support@takarabio.com

SmartChip ND™ Real-Time PCR Cycler and Software User Manual

Save the modified thermal profile by choosing Save thermal profile... from the File drop-down
menu. Name the file and click [Save].

File  Advanced Actions Help

Protocaol: lMyDesign_SYBR_GX_PrOtoc vl Layout file: Tumer specimens 03_10_14.md E] Run Analysis

Themnal profile | Assay map | Assay attributes | Curve analysis | Sample list |
"

1B 40 |2

DMA binding dye analysis | Thermal prefile: Human_Oncology_v2_Thermal_Profile_RevC XML Pressure: OK

Figure 21. Graph of the thermal profile in the Thermal profile tab.

By default, Thermal Profiles are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data \Wafergen\gPCR\ThermalProfiles
e Windows 7—C:\ProgrambData\Wafergen\gqPCR\ThermalProfiles

NOTE: Folders may be hidden depending on your Windows File Explorer folder options
settings.

2. Sample List Tab
The Sample list tab (Figure 22) shows the samples in the SmartChip Panel or MyDesign Chip.

Sample information and locations will be populated when you load the SmartChip Layout file
into qPCR software.
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File  Advanced Actions Help

Protocol: ’ v] Layout file: [j Setup | Run  Analysis
Thermal profile | Sample list | Assay map I Assay attributes | Curve analysis |
Rows=: |71 Columns: |72
Row Column Mame Concentration Type -
1 0 Brain-Repl 1
1 1 Brain-Repl 1
1 2 Brain-Repl 1
1 3 Erain-Repl 1
1 4 Erain-Repl 1
1 5 Brain-Repl 1
1 6 Brain-Repl 1
1 7 Brain-Repl 1
1 8 Erain-Repl 1
1 9 Erain-Repl 1
1 10 Brain-Repl 1
1 11 Brain-Repl 1
1 12 Brain-Repl 1
1 13 Erain-Repl 1
1 14 Brain-Repl 1
1 15 Brain-Repl 1
1 18 Przin-Renl 1 b

DMA binding dye analysis | Sample layout: (from saved run) Pressure: QK

Figure 22. Sample list tab.

By default, Sample Layout files are stored in the following locations:

e Windows XP—cC:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\SampleLayoutFiles
e Windows 7—C:\ProgramData\Wafergen\gPCR\SampleLayoutFiles
3. Assay Map Tab

The Assay map tab (Figure 23) lists the Assay map file and contains the names and location of the
assays that have been dispensed into the chip. If you are using a SmartChip MyDesign Chip, this
tab will contain information from the SmartChip Layout file you selected.

If you are using a pre-dispensed SmartChip Custom Panel, run the setup program provided on the
CD sent with your SmartChip Panel to automatically copy Assay map files and other filesto their
appropriate locations. For pre-dispensed SmartChip Panels, this information comes from the
Protocol file you selected.
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File  Adwvanced Actions Help
Protocol: - | Layout file: |_| Setup | Run  Analysis
Themnal profile | Sample list | Assa@y map | Assay attributes | Curve analysis
Rows: |72 Columns: |72 Zones: |1
Row Column Zone MName  Flags -
0 ] 1  ARHGDIB
0 1 1 CCL2?
0 2 1 CCTh
0 3 1 BMIP3
0 4 1 GREZ
0 5 1 GAK
0 & 1 DIDC
0 7 1 DIABLO
0 & 1 DAPKT
0 9 1 CXCR4
0 10 1 INSR
0 11 1 MAPK1
0 12 1  ARHGDIB
0 13 1 CCL2?
0 14 1 CCTh
0 15 1 BMIP3
n 3 [ 1 GRA? =
DMA binding dye analysis | Assay map: --MyDesign-- (from saved run) Pressure: OK

Figure 23. Assay map tab.

By default, SmartChip Assay map files are stored in the following locations:

e Windows XP—cC:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\AssayMaps
e Windows 7—C:\ProgramData\Wafergen\gPCR\AssayMaps
4. Filters Tab (Displayed in Advanced User Mode Only)

Use the Filters tab to view the sample reading dyes.

IMPORTANT: The following descriptions are for INFORMATIONAL USE ONLY. Do not
change any of the parameters in the Filters tab.

The SmartChip system has been tested with TB Green dye for DNA binding dye—based
expression (SmartChip TB Green Gene Expression Master Mix, Takara Bio Cat. No. 640211) and
probe-based PCR assays labeled with FAM dye and a non-fluorescent quencher (PrimeTime
gPCR Assays [Integrated DNA Technologies, Inc.], TagMan Gene Expression Assays [Thermo
Fisher Scientific]). To use other fluorescent dyes with the system, please contact Takara Bio
technical support (technical support@takarabio.com) for the latest information on compatible
PCR assay types and master mixes.

NOTE: Precipitate may be observed in the SmartChip TB Green Gene Expression Master Mix.
This precipitate does not affect the performance of the kit. The precipitate can be dissolved easily
by warmingto room temperature and mixing for a few minutes. Ensure that the precipitate is
fully dissolved before use.
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File  Advanced Actions Help

Protocal: IMyDesign_S v] Layout file: |Tumc:rspeu:imens D3_| E] Setup | Run  Analysis

|Thenna]pmﬁ]e I Sample list I Assa}rmap| Filters |lr15t|1.|n'|entsedtlngs | Post run I Assay attributes I Dneana]ysis|

Asszv shde:  SYER ar

&n | Change... |

a1}

o
I
il

SYER |

DMA binding dye analysis | Filters: SYBR_Sample_Mo_Morm_RevA XML Pressure: OK -

Figure 24. Filters tab.

By default, Filter files are stored in the following locations:

e Windows XP—cC:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\Filters

e Windows 7—C:\ProgramData\Wafergen\gPCR\Filters
5. Instrument Settings Tab (Displayed in Advanced User Mode Only)

From the Instrument settings tab, you can inspect the advanced run-time parameters.
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File  Advanced Actions Help

Protocol: [MyDesign_SYB v] Layout file: |Tumnr specimens 1]'3_11]'_| E] Setup | Run  Analysis
| Themnal profile | Sample list | Assay map | Fiters | Instrument settings | Post run | Assay attributes | Curve analysis |

Bxposure Time: ms

Bxposure Time (melt): ms

Keep Images:

I=ze Circular Sample Shape:

Apphy 23 median filter: O
Zones: @
Well Size:
Pattem:
Well Separation:
DMA binding dye analysis I Instrument settings: Default_Settings_RevA XML Pressure: OK .

Figure 25. Instrument settings tab.

Table 8. Description of the various instrument settings.
Settings Description

Exposure Time (melt) 10 sec

Use Circular Sample Shape  Select according to the type of SmartChip nanowell chip used

Zones One

Pattern Select the pattern that matches the SmartChip nanowell chip

By default, Instrument Settings are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\InstrumentSettings
e Windows 7—C:\ProgramData\Wafergen\gPCR\InstrumentSettings
6. Post Run Tab (Displayed in Advanced User Mode Only)
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From the Post run tab (Figure 26), you can view the post-run settings. If the “Generate summary

report” box is checked, a summary report will be automatically generated after completion of data
processing for a SmartChip run.

The “Filename template” value determines how the summary report file will be named. To configure
the Filename template, you must be in Admin mode.

File  Advanced Actions Help

Protocal: ’M}fDesign_SYB v] Layout file: |Tumnrspecimens I}3_1I]'_| D Setup | Run  Analysis

| Themnal profile | Sample list | Assay map | Fiters | Instrument settings | Postun | Assay attributes | Curve analysis |

Summary report [ ChProgramData\WafergentgPCR\PostRun\Mo_Post_Processing_RevA XML

|:| Generate summary report

Filename template: |

Macros: SampleMame
ChiplD
RunDate
RunTime

Bxtemal processing

Command: | || |
Warking directory: | || |
Parameters: | |
Macros: ChiplD -

Machine

RunDate

RunFolder

RunRoot Folder H

RunTime

SampleMame S

DMA binding dye analysis I Post-run: Mo_Post_Processing_RevA XML

Pressure: OK .

Figure 26. Post run tab.

By default, post-run files are stored in the following locations:

Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\PostRun

e Windows 7—C:\ProgramData\Wafergen\gPCR\PostRun
7. Curve Analysis Tab
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File  Advanced Actions Help
Pratocol: |MyDesign_SYBR_GX_Pmtgc v| Layout file: Tumor specimens 03_10_14 md I_/ Run Analysis
Themal profile I Assay map I Assay attributes | Curve analysis |Sample Iist|
E Curve flagging -
HighCt 2950
HighEfficiency 3.00
Low(t 5.00
LowEficiency 1.80
Low Saturation 1.000.00
Low Saturation BaselineRatio 1.80
R2 0.99
E Curve rejection
FailCurveBasedOnR2 0.99 =
MaxBaseline Drift 21.00
Mzt 35.00
Max DeviationFromExpected Tm 100.00
MaxEfficiency 350
Melt Muttimadal 100.00
MinAmpilification 500
Min Efficiency 1.50
MoAmplification Ratio 1.20
E Ouitlier detection
GrubbsCorfidence 0.05
GrubbsMinSd 0.25 il
FailCurve BasedOnR2
Force curve fit to fail f R2 value is less than this value. WARNING: These settings have been optimized by WaferGen Biosystems.
Changing ary of these settings may result in inaccurate analysis results.
DMA binding dye analysis | Curve analysis: SYBR_GX_Curve_Analysis_RevA. XML Pressure: OK

Figure 27. Curve analysis tab.

From the Curve analysis tab (Figure 27), you can view and change the curve analysis parameters
from a SmartChip run.

Note that some settings are displayed only in Advanced user mode. In addition, some settings are
specific for either DNA binding dye-based or probe-based expression analysis, and some are
applicable for both types of analyses.

See “Expression Analysis Parameters” in Appendix C for a description of the settings on this tab.

Note that in DNA binding dye-based expression analysis, the C, will be calculated using the second
derivative maximum method. (See setting “UseSecondDerivativeMax: True”.) Change this setting to
“False” if youwant to define C, as the cycle in which fluorescent signal reaches 10% of the maximum
fluorescence of the reaction (based on curve fitting). (This is how C, was calculated in gPCR software
versions prior to version 2.8.0.65.)

If you change any of the parameters, the experimental data will be recalculated according to the new
settings the next time you enter Analysis mode.

If you want to use these settings for analysis of subsequent SmartChip runs, first enter Admin mode,
then save your settings by choosing Save Curve Analysis Settings from the File drop-down menu.
Then pull the modified curve analysis settings into the protocol file of your choice (using Create user
protocol... from the Advanced drop-down menu) or create a new protocol using the Protocol
Manager (under the Advanced drop-down menu).
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By default, Curve analysis files for expression analysis are stored in the following locations:
e  Windows XP—C:\Documents and Settings\All Users\Application

Data\Wafergen\gPCR\CurveAnalysis
e Windows 7—C:\Program Data\Wafergen\qPCR\CurveAnalysis

8. Assay Attributes Tab

The list under the Assay attributes tab may contain assay ID, assay name, amplicon T, (for DNA
binding dye-based PCR only), and “IsHousekeeping” status. If there is no information for a given
field (as in Figure 29 below), the column will not be displayed.

Assay attributes for SmartChip MyDesign Chips will be populated when you load the SmartChip
Layout file into the gPCR software.

If you are using a SmartChip Custom Panel, running the setup program on the CD provided with your
chip will automatically copy assay attribute files and other files to their appropriate locations.

File  Advanced Actions Help

Protocol: lMyDesign_SYBR_GX_Protoc vl Layout file: Tumor specimens 03_10_14.md B Run  Analysis

Themal profile I Assay map | Assay attibutes | Curve analysis | Sample Ii5t|

Assay CATEGORYID -
Lzmayl Azzayl
Lssay10 Assay10
Assayll Assay1l

Aszay12 Assayl2

m

Lssayld Azsayld
Lssayld Assayld
Lssayls Assayls
Lssayl6 Assaylg
Lssayl7 Assay17
Assay18 Assayl18
Aszay1d Assayld
Lssay? Azzay?
Lssay20 Assay20
Lasay?l Assay2l
Lssay?? Assay??
Lssay2d Assaydd
Assay2d Assay2d
Aszay25 Assay2E
LssayZE Assayle

Lssay27 Assay2T i

DMA binding dye analysis | Assay attributes: --None-- Pressure: OK

Figure 28. Assay attributes tab.

By default, assay attribute files are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\AssayAttributes

e Windows 7—C:\ProgramData\Wafergen\gPCR\AssayAttributes
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Xl. Expression Analysis Procedures: Run Mode

A. Introduction

Select the Run mode to start and monitor the parameters of a SmartChip ND Cycler run. The Run
window’s top navigation bar provides drop-down menus that contain protocol and sample information
(Figure 29). The Run window also contains one or more panels of run data in graphical format. Right-
clicking anywhere on a graph displays a pop-up menu with options for Copy, Save image as, Page
setup, Print, Show point values, Zoom/Pan, and Set scale to default. An Event log (bottom left) lists
any errors or abnormal events that occur during a run. Run info (bottom right) provides basic information
about the run.

File Advanced Actions Help .,
Drop-down menus ) ]
Protocol . P S setup | Run | Analysis

S0 [_# __ Measurement —— Estimated chip temp | Jﬁi [
10N F[’ "F" [ "l‘( ’1[[ (Runshortcutioons
[0y
t Run mode
i
ol
WMMULUUL uunLJ-ULuuthJduL.JuhLJuuuLJ
50 f e v . T T
00.00 l Cycling data 'uooo 60.00 80:00 100:00 120,00
Time

Event log

The id of the lbaded chip is 46922AP while the Layout file is for chip 111222

DNA binding dye analysis | Pressure: OK

Figure 29. Run window.
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B. Overview of Run Mode Drop-Down Menus

File

Advanced  Actions Help

Protocal: | MyDesign_ SYB v‘ Layout file: |Tumnrspecimens |}3_1D_| l:l ’ . ‘ [ Setup | Run | Analysis

Figure 30.

Run mode top menu bar.

Upon switching to Run mode, the top menu options change (Figure 30). Table 9 below describes the
selections available from the Run mode top menu bar.

Table 9. Menu options available from the Run mode top menu bar.

Menu Options

Advanced Switch to advanced user mode to display all of the data collected during real-time.
Switch to standard GUI to display only information that is most frequently accessed.

Toggle between Pressure and Temperature graph panel in graphical format. (See
next section for examples.)

Image viewer is designed for visual inspection of the data. For more information, see
“Image Viewer” in Section XVII.

Re-process run with different configuration will rerun data and generate a new .raw
file when the Assay map, Assay attributes, or Sample layout file have changed. If other
config files are changed, the run data will no longer be visible.

Admin mode should be used by trained personnel only. It is used to save changes to
curve analysis settings and to modify protocols using the Protocol Manager.
Changing any of these settings can affect your experimental results. The password to
enter Admin mode is printed on your gPCR software CD.

You must exit Admin mode in order to run the SmartChip ND Cycler.

Service mode is designed for Takara Bio staff to configure advanced SmartChip ND
Cycler settings.

Help About provides application version, copyright, and license agreement information.
Open user manual opens the User Manual in pdf format.
Setting up a run opens a pop-up box with a Quick Guide for setting up a run.
Saving run data opens a pop-up box with a Quick Guide for saving run data.
Loading an existing chip run opens a Quick Guide for loading an existing chip run.

Reprocessing data allows you to reprocess completed chip runs with different curve
analysis parameters.

C. Run Shortcut Icons

These icons are visible only using software installed in instrument mode.

(092924)

takarabio.com Page 42 of 127
Takara Bio USA, Inc.


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual
b [Run experiment] % [Open drawer]

B [Abort run] = [Close drawer]

D. Run Data Panels (Advanced Drop-Down Menu)

The Advanced drop-down menu in Run mode offers several options to view run-data graphs. Up to two
graphs can be shown at once. Selecting the type of graph toggles between showing and hiding the
specified graph.

1. Pressure/Temperature Graphs
Select Toggle pressure graph panel to show or hide the pressure and air flow curves.

Select Toggle temperature graph panel to show or hide a detailed graph of the temperature sensor
measurements during a run. The stars in the temperature graph represent image measurement
acquisitions (Figure 31).

Estimated chip temp |

[ # Measurement

100

a0 -

80 4

Temp (°C)

70 4

60

50 T T T T T T
00:00 20:00 40:00 60:00 80:00 100:00 120:00

Time

Figure 31. Example temperature graph.
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Xll. Expression Analysis Procedures: Analysis Mode

A. Introduction

Select Analysis mode to view and analyze data from SmartChip runs. The Analysis window’s top
navigation bar has drop-down menus that contain protocol and sample information. After using the File
drop-down menu to select an analysis file for review, you can use the Analysis tabs to view the data in
different formats.

The main part of the Analysis window (Figure 32) typically shows a table of data on the left with the
graphical display onthe right. If more than one row of data is highlighted on the left, the graph on the
right will display an overlay of all well data selected. For a description of the data analysis method, refer

to Appendix C.
File Advanced Actions Help Drop-down menus
sk : ummq COF 2l 71 setwp Run | Analysis
Ful deta | Chp maps, | Rephcates, | Settga | /t
Row Column  Asssy  Sampleddes 7] (Al Analysis mod
3B 69 CXCR4  Placenta-R_ B [’—J ‘I‘A—\G y5ia- M0G0
B\ INSR | PwemR{  Analysistabs : .
® N MAPK!  Plscents-R. y Data display icons
» 0 ARHGDIB UMRR-Rep! 1 2229 7716 193 (full data tab)
EEE CCLZ  URRR-Repl 1 | 2243 7955 206
¥ 2 CCTS  UHRR-Rep! 1 2285 8024 19 €5
» 3 BNIP}  UHRR-Repl 1 2255 7686 138 $ 4 i ——
9 4 GRE2  UHRR-Repl 1 2219 7931 135 5
3 5 GAK UHRR-Rep! 1 2290 8176 19 fra
® 6 DIXDC!  UHRR-Rept 1 2316 7890 193 0 T T T
¥ 7 DIABLO  UHRR-Repl 1 2390 7206 207 10 cycl.i"“’u 30 40
3 8 DAPKI  UHRR-Rep! 1 2378 7816 197 [ _He
39 9 CXCR4 UHRR-Rep! 1 2373 7846 202 2500
?’ 10 INSR UKRR-Rept 1 2270 8156 1% s
I’ N MAPK!  UHRR-Repl 1 2220 7545 198 S 2000 1
3 12 ARHGDIE UMRR-Rep! 1 2216 7706 195 £ 1500 .
39 13 CCL2  UHRR-Rep! 1 2265 7937 135 s
3 14 CCTS  UHRR-Rept 1 2292 8006 134 2 1000 1
39 15 BNIP2  UWRR-Repl 1 2234 7674 135 Frog
3 16 GRE2  UNRRRept 1 224 118 200 | S 500 7
3 17 GAK UHRR-Rep! 1 2280 B160 134 ™ 0 - - - > . :
39 18 DIXDC1  UHRR-Repl 1 234 7879 138 60 65 70 75 80 85 a0 a5
:-l - LA ";_-..n.c-n $ 1% MIM . A -‘\». Twnwn(gc)
Bf:(Abindingdy!malysisl ) Ptss:r;OK

Figure 32. Expression analysis window.
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B. Analysis of DNA Binding Dye-Based and Probe-Based Real-Time PCR

The qPCR software uses similar methods to analyze results from the SmartChip system for DNA binding

dye-based and probe-based real-time gPCR experiments. There are, however, some differences; they are

described below.

1. DNA Binding Dye-Based Real-Time PCR
Melt curve analysis parameters: We always recommend running a melt curve analysis as the last
step of DNA binding dye-based PCR experiments. Since any amplification product will result in
fluorescent signal, melt curve results help researchers distinguish meaningful data from experimental
artifacts. All analysis related to T,, and melt curves are used only when the SmartChip ND Cycler is
in DNA binding dye-based expression analysis mode.
Curve fit model: A sigmoid curve fit model is used in DNA binding dye-based expression analysis
mode:

i D
J) =y +4
lre ' %/

C: calculation: The C, is also known as a quantification cycle (Cq) and crossing point (Cp). It is
calculated using the second derivative maximum method when “UseSecondDerivativeMax” is set to
‘True’ in the Analysis settings.
In previous versions of gPCR software, C, was defined as the cycle in which fluorescent signal
reaches 10% of the maximum fluorescence of the reaction (based on curve fitting). You can check
which method is used in for a given data analysis file on the Settings tab in Analysis mode or the
Curve analysis tab in Setup mode.

2. Probe-Based Real-Time PCR
ROX normalization: We recommend using ROX dye in probe-based expression analysis. The gPCR
software includes several normalization parameters based on ROX fluorescence.
Efficiency measurements in real-time PCR are often a measurement of the PCR assay efficiency and
are based on results from amplification of a dilution series of template. In the qPCR software,
efficiency is a measure of the fluorescence of reactions from one cycle to the next at or near the
calculated C, value. It is normal for the reported efficiency to be less than two.
Curve fit model: A five parameter logistic curve fit model is used in probe-based expression
analysis:

D
fx)= T E + A
_ X
l+[ —)
AN C y
C: calculation: The C, is calculated using the second derivative maximum method.
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C. Overview of Analysis Mode Drop-Down Menus
File  Advanced Actions Help
Protocal: | o lyottle | | [] ®,

Figure 33. Analysis mode top menu bar.

B

} % P Setup Run | Analysis

Table 10 below describes the selections available from the Analysis mode top menu bar (Figure 33).

Table 10. Menu options available from the Analysis mode top menu bar

Menu Options

Advanced Switch to advanced user mode to display all of the data collected during real-time PCR.
Switch to standard GUI to display only information that is most frequently accessed.

Toggle between Pressure and Temperature graph panel in graphical format. (See next
section for examples.)

Image viewer is designed for visual inspection of the data. For more information, see “Image
Viewer” in Section XVII.

Service mode is designed for Takara Bio staff to configure advanced SmartChip ND Cycler
settings.

Curve analysis settings takes you back to Setup mode where you can modify curve analysis
settings if desired. The settings will take effect when you go back to the Analysis mode.

Summary report options tailors information to be included in the summary report.

Help About provides application version, copyright, and license agreement information.
Open user manual opens the User Manual in pdf format.
Setting up arun opens a pop-up box with a Quick Guide for setting up a run.
Saving run data opens a pop-up box with a Quick Guide for saving run data.
Loading an existing chip run opens a Quick Guide for loading an existing chip run.
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Reprocessing data allows youto reprocess completed chip runs with different curve analysis
parameters.

D. Expression Data Analysis

Select Analysis mode to view and analyze the SmartChip Panel run data (Figure 34).

File Advanced Actions Help

vl @ Single-sample |SS
' Multi-sample

@
0
&
<
[F
:

§

Protocol: |Human_0ncology_v2_Pl v|

Full data | Chip maps | Replicates | Calibrations | Settings | Cycle | Yeast | Summary |
Figure 34. View and analyze SmartChip Panel run data in Analysis mode.

Tabs that are not in bold type in Table 11 below are visible in Advanced user mode only.

Table 11. Tabs available in Analysis mode for expression data.

Tab Function

Chip Maps View the distribution of measurements for all wells across the entire SmartChip
Panel in both tabular and graphical formats.

Calibrations If the sample information file contains concentration information and there is a
dilution series on the SmartChip Panel, a calibration curve (or standard curve) will
be generated.

Cycle Contains raw fluorescent signal values for each cycle image, organized in a map
view.

Summary Displays analysis summary statistics, including overall well data, replicate data,
and flagged well data.

E. Excluding Data from Analysis
1. How to Select Data for Exclusion

You can choose data to exclude from analysisin the Full Data and Replicates tabs in Analysis mode
(Figure 35). To do so, click to select a row or rows of data, then right-click to exclude sample(s),
assay(s), or both. Right-click anywhere in the data table and choose Clear all exclusions to clear
them.
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Excluding Data from the Full Data tab Excluding Data from the Replicates tab

Ful data | Chip maps | Replicates | Settings | Full data | Chip maps | Replicates | Settings

fow|Col o | Aeno D, | Sooecle | Cone | (L, | o]0, | Eliciancy Sample AssaylD N Outliers Rejected Totalreps Ct CtSD Tm
39 54 CTNNB1 cDNA -1 2143 7733 205 ~DIA T 2 5 5 ] IR
40 54 D (==at = ARLA 1 DAL ns ae EW,Y. 1
Co g cDNA  ADHIC___ 4 n n A 2691 N73 | 7814

41 54 FQ PY C
2 5 ™ Copy ol cDNA ANAPC opy 36

] DNA 22M C Il 05
4 54 L1 Selectall c e
4 54 T Col cDNA AARS Select all 196
s = M oumns cDNA  ABCCT Columns 03

1 Exclude sample DNA ACVR" 58
46 54 NR cDNA | A Exclud |

| Exclude assay DNA ADH5 clude sample 99
47 54 PY c
48 54 PS Exclude this assay/sample combination cDNA AGER Exclude assay 91
49 54 RE Exclude selected wells cDNA  WGBS-Y( Exclude this assay/sample combination 13
50 54 i Clear all exclusions cDNA ABCA1 Clear all exclusions 90

Figure 35. Excluding data from the Full Data and Replicates tabs.

If the experiment included dilutions, from the Calibrations tab, you can exclude data directly from the
scatter plot by selecting wells by holding down the [Shift] key and then clicking and dragging the
representative data point icon on the chart. (Figure 36).

Assay ID: LAMBDA - Sample: CPSG3
40

Efficiency: 2.1744
R2:0.9775

35 A

Quantity

Figure 36. Excluding data from the Calibrations tab.

You will then be prompted to confirm that you want to exclude the selected data points (Figure 37).

< Exclude selected items

Figure 37. Confirm data exclusion.
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2. How Data Exclusion Works
e Statistics, tables, and curve graphs will be updated right away when data are excluded from
analysis
e Excluded data will not be exported or the C, values will be left empty
¢ When you re-analyze the data, you will be asked if you want to keep the exclusions or not (Figure
38)

| = || (=] ||&| o Someitemsweremanualhf—exm Iﬁ

.;0;. Do you want to keep the exclusion flags?

é G = 4] 7 P> Setup Run | Analysis
( 2 Keep excluded items
4

<+ Clear exclusions

Canicel

Figure 38. Confirmation of exclusions when re-analyzing data.

e Data that are excluded receive a flag: ‘Manually Excluded’

e When there are replicates, all replicates will be flagged as ‘Manually Excluded”’ if one or more of
the individual replicate wells have the flag.

e Excluded data points do not contribute to the averages and standard deviations; they are treated as
outliers

F. Saving or Exporting Run Data

NOTE: When the run is complete, the results are automatically stored in the data folder in a file called
[chipID] . raw inthe file path defined during Setup, where [chipID] will be the value of the chip
ID supplied when the chip was loaded into the instrument. This file contains reaction growth curve

information. It also contains the parameters that were specified for the run. The file does not contain data
based on the curves, such as C, values. These must be re-computed every time a . raw file is loaded.

1. Select Analysis mode, which displays computed data based on Curve analysis parameters defined in
Setup mode. If any recalculations are needed based on parameter changes, they will be performed
automatically.

2. From the File drop-down menu, select Save to generate an . an1 file which will display the curve
data without the need for recalculation when opened in the SmartChip gPCR Software after the run.

3. Name the “Summary report” and select [OK]. This will produce a Summary Report PDF file that will
provide a brief synopsis of the data from the SmartChip run.

4. To exportdata, select the File drop-down menu and then select one of the Export commands: well
data, replicate data, RDML file, gbasePLUS file, StatMiner file, Bioconductor file, or calibration
data.
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G. Loading an Existing SmartChip Run

SmartChip Panel runs can be loaded from . raw and . an1 files. The latter contain calculated curve data,
while the former does not.

To load a run using a . raw file, use the Open command from within the Run mode.

To load a run using an .an1 file, use the Open command from within the Analysis mode.
Either type of file can be loaded in the Ul by dragging the file or the entire run folder onto the
SmartChip qPCR application icon. If the folder contains both . raw and .an1 files, you will be
given a choice of which one to load.

H. gbasePLUS Export from qPCR Software

SmartChip qPCR Software supports exporting to gbasePLUS from Biogazelle. All fields are tab -
delimited text files. Table 12 below is an example of a partial file.

Table 12. Example partial gbasePLUS exported file.

Well Type Sample Gene Ci Quantity Exclusion Target type
R1C3 UNKN Ss LAMBDA 20.4356 0 REF
R1C5 UNKN Ss LAMBDA 20.41708 0 REF

1. Sample Field Handling

If the “Sample” field contains any of the non-case-sensitive strings, such as ‘POS’, ‘NEG’, or ‘NTC’,
the exported Type column will contain ‘POS’ or ‘NEG’. For all other instances, the Type column will
contain ‘UNKN’. Table 13 below shows an example.

Table 13. Example gbasePLUS exported file with POS and NEG designations.
Well Type Sample Gene Ct Quantity Exclusion Target type

R1C3 POS ssPos LAMBDA 20.99 0 REF

R1C5 NEG SSNEG LAMBDA 20.3 0 REF
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2. Flag Field Handling

The Exclusion field in the exported gbasePLUS file is setto ‘TRUE’ for a well if the Flag field
contains one or more of the following gPCR flags: ‘NoAmplification’, ‘CurveFitFailed’,
‘MultipleMeltPeaks’, ‘CtlsOutlier’, ‘“TmAPD”’, or ‘MultiModal’. The tables below show examples.

Table 14. gPCR Row.
Row Col Sample Ct Tm Flags

Table 15. gbasePLUS output based on the gPCR Row in Table X1V above.

Well Type Sample Gene Ct Quantity Exclusion Target type

l. Analysis Tabs
1. Full Data Tab

Once the data are loaded at the end of an experiment or by opening a . raw file, you can perform a
curve analysis by pressing the [Analyze Data] icon ® ). Analyzed data for individual wells on the

SmartChip Panel are displayed in the Full data tab.

The analysis will determine the C, value foreach amplification curve. No C, values are generated for
wells that do not appear to have any observed amplification or those in which the calculated C; value
is considered unreliable, based on the Curve analysis settings.

Figure 39 below is a typical Full data tab display window showing the actual curves and data that
apply to the various sections of the curve.
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File  Advanced Actions Help

Protocol: Layout file: O 4] "7 P» Setup Run | Analysis
Full data | Chip maps | Replicates | Seﬂings|
Row Column  Assay Sample Conc Ct Tm  Efficie =
1B |69 CXCR4  Placents-R.. 1 2446 7836 202
38 70 INSR  PlacentaR_ 1 2201 B165 194 = 14
®/ T MAPK1  Placentz-R_. 1 2435 7556 203 < 12 4
2?0 ARHGDIE UHRR-Repl 1 2229 7716 133 = 10 ]
EEE cCL2 UHRR-Repl |1 2242 | 7955 206 E R
B |2 CCT5 UHRR-Repl |1 | 22.86 [8024 193 S 5 ]
? |3 BMIP3 | UHRR-Repl 1 2256 7686 198 g 4 ]
9 |4 GRE2 UHRFR-Repl |1 2213 |79.31 135 S , |
3 |5 GAK UHRR-Repl |1 22390 8176 193 T
B 6 DIXDC1  UHRR-Repl 1 2316 7830 1393 0 T ' '
7 DIABLO  UHRR-Repl 1 2390 7206 201 10 20 30 40
9 |8 DAPK1  UHRR-Repl 1 2378 78.16 1.57 [ Cycle number
B 9 CXCR4 UHRR-Repl 1 2373 7846 202 2500
10 INSR UHRFR-Repl |1 2270 8156 136 = ]
9 11 MAPK! UHRR-Repl |1 2220 7545 198 5 2000 4
B 12 ARHGDIE UHRR-Repl 1 2216 7706 135 E =T ]
9 (13 ccoLe UHRFR-Repl |1 2265 7997 135 S ]
9 14 CCTS UHRR-Repl |1 2282 2006 1.4 E 1000 4
3 15 BHMIP3  UHRR-Repl 1 2234 7674 155 = ]
1 |18 GRE2 UHRFR-Repl |1 2224 7918 2.00 g 200
w17 GOK UHRR-Repl |1 2280 8160 1.4 = 0 : . : . = : .
33 18 DIXDC1 UHRR-Repl1 1 2334 7879 158 A 60 65 70 75 80 85 an a5
:nl an mima _swono . ST ETETHEY T Temperature (°C)

DMNA binding dye analysis |

Pressure: OK

Figure 39. Typical Full data tab display.

Data display icons for DNA binding dye-based PCR:

E [Display amplification curves] E

[Display melting curves]

Data display icons for probe-based PCR:

[z [Display amplification curves]

[Display both amplification and melting

curves]

[Display normalization data, if available]
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In Table 16 below, the data categories not shown in boldface text are displayed only in Advanced
user mode.

Table 16. Categories and functions in the Full data tab.

Category

Function

Row, Column

Assay ID
Sample
Conc

Ct

m
Expected Tm
Norm init
Norm final

Norm range
R2

Chi2

Straight R2
Efficiency
Multiple peaks

Quitlier

Multimodal melt peaks

FO
Flags
Asymmetry

Row/column of the well, relative to the area defined in the Assay Map file. Starting index is
0. Note that gaps in the dispensed area (empty rows) are still counted.

Name of the PCR assay in the well. Wells that have no PCR assays are not listed in the
table.

Name of the sample in the well.

Concentration of the sample in the well. This is available only if there is a dilution series of
samples. A Sample Layout file

Ct denotes the threshold cycle. This is also known as the quantification cycle (Cq) and
crossing point (Cp).

DNA binding dye-based expression analysis: The Ctis calculated using the second
derivative maximum method.

In previous versions of qPCR Software (prior to version 2.8.0.65), Ct was calculated as the
cycle in which fluorescent signal reaches 10% of the maximum fluorescence of the reaction
(based on curve fitting).

If you are unsure, you can check which method was used by looking at the
UseSecondDerivativeMax value (True or False) in the Curve Analysis Settings.

Probe-based expression analysis: Calculated using the second derivative maximum
method.

(DNA binding dye-based PCR only) The amplicon melting temperature (Tm).
(DNA binding dye-based PCR only) Available when running pre-dispensed chips.

(Probe-based PCR only) The initial fluorescence value of the ROX dye measured at the
beginning of the run.

(Probe-based PCR only) The end fluorescence value of the ROX dye measured at the end
of the run.

(Probe-based PCR only) The fluorescence range of ROX dye measured during a run.
Generalized version of the coefficient of determination (R?).

Normalized sum of squared residuals.

(DNA binding dye-based PCR only) Represents the R? value of a straight line fit.
PCR efficiency as calculated from the fitted curve.

(DNA binding dye-based PCR only) Checked if multiple peaks are detected in the melting
curve.

Indicates outlier wells.

(DNA binding dye-based PCR only) Indicates if the Tms of the replicates exhibit a
multimodal distribution.

This value indicates the theoretical fluorescence at cycle 0, based on the curve fit.
All flags associated with the curve. (See Appendix D)

Normalized value for well symmetry. Zero means totally symmetric; the maximum value is
255.

Table 16 continues on next page.
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Table 16. Categories and functions in the Full data tab continued.

Category

Function

A, B, C D, (E)

AmpRatio
TmMinusMean
CtMinusMean
S-DispenseTip
S-Droplindex

S-GlobalDropIndex

S-SP-Well

A-DispenseTip
A-Dropindex

A-GlobalDroplndex

A-SP-Well

A: Fluorescence value of the baseline (represents background).

B: Number of cycles between baseline fluorescence and saturation.

C: Inflection point—halfway between baseline fluorescence and saturation.
D: The increase in fluorescence between baseline and saturation.

E: Asymmetry parameter—describes the difference between the curves at the base and the
top of the exponential phase of amplification (this affects the definitions of all other
parameters).

(DNA binding dye-based expression analysis) Data are fit to a sigmoid curve according
to the following formula:

J(x) :L\—c. +A4

n |.\ B ’_!

l+e

(Probe-based expression analysis) Data are fit to a five-parameter logistic curve
according to the following formula:

f(x)= L + 4

(]

pS
.. oy

The ratio of the sigmoid curve parameters.

(DNA binding dye-based PCR only) Amplicon Tm minus the mean Tm value of replicates
Ct value minus the mean Ct value of replicates.

The dispenser tip on the SmartChip ND used to dispense the sample.

The SmartChip ND dispense event for the nanowell. (The dispense head has 8 valves

that dispense liquids in nanowells. So, for example, an S-Dropindex of 4 means that the
nanowell was dispensed during the 4th time the dispense head was positioned and
released liquid.)

The number of dispense events used by the SmartChip ND tip to dispense all samples into
all nanowells in the chip.

The SmartChip ND Source Plate well from which the sample was drawn for dispensing into
the chip.

The dispenser tip on the SmartChip ND used to dispense the assay.

The SmartChip ND dispense event for the nanowell. (The dispense head has 8 valves
that dispense liquids in nanowells. So, for example, an S-Droplindex of 4 means that this
nanowell was dispensed during the 4th time the dispense head was positioned and
released liquid.)

The number of dispense events used by the SmartChip ND tip to dispense all assays
into all nanowells in the chip.

The SmartChip ND Source Plate well from which the assay was drawn for dispensing into
the chip.
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2. Chip Maps Tab

By selecting the Chip maps tab, the window displays information acrossthe entire SmartChip Panel,
often at the single-well level (Figure 40). If applicable, a histogram of measurements is also
displayed.

-
\

File Advanced Actions  Help

| C7 1l 1 sewn Run | Anaivan

Protocol: Measure drop-down mennu
[ Fudata | Cho maos | ( visual toolbar

18 19 20 21 2 24 -

nw X 2
0, | Display options k.
07 2340 . 48

208 1716 248
1700 248
1698 242

3%
% BM BB Be A% 2% 18 NE
37 2% 213 25 219 2307 209 237
3 B9 NN BH D4 2% 22 0L
» 2N B4 A% 2% 28 M0
4% 24 28 B2 N0 29N 29 25 1000 —— =
4 238 808 206 2043 202 279 A7 ‘5"69;2:13
2 204 B2 B2 2H B0 2% 20 :
4 208 2336 2340 267 2% 275 21 g 500 |
4 o
45 275 279 269 25 BT % 8
45 279 2300 2303 2297 208 283 222 0 -
47 28 287 N9 284 7MW 264 0L 10 15 20 25 30 35
10 M. _ﬁﬁ ek Tm N 15 7 ‘)1. 1 v cwn n"mr
 DNA binding dye analysis | Pressure OK -

Figure 40. Chip maps tab.

Measure: Use the Measure drop-down menu to select the data you want to include. All columns
from the Full data tab are available, plus the following additional information.

Table 17. Additional information available in the Measure drop-down menu.
Function Measure

CtSD The standard deviation of the Ct values for the replicates group to which
the selected well/data point belongs.
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Chip map graphic display: When the mouse cursor is positioned at the top of the map, a tool tip
displays details for the well under the cursor.

Display options: You can use these icon‘.:@D j ) to display the map, histogram, or both,

respectively.

The visual toolbar: < E | _ 309

You can perform the same adjustments with the visual toolbar as with the Image Contrast Toolbar
(see page 105).

TS A T R By clicking on a well in the map, the table or the image

R Al corresponding to the well is highlighted. It is also possible to

s T A _-n'::* select/deselect multiple table items by pressing the [Shift] key
Sl =S while mouse-clicking on table cells. The Image Viewer also
".“.";."-':.- ,'“:,_i}:‘-r supports [Ctrl]+mouse-click.

S

En

Replicates Tab

Selecting a row in the table will display all replicate curves in the graph below (Figure 41). Curves
that have been declared outliers are drawn with dashed lines. If the Image Viewer is open, the selected
wells will be outlined in the image. Conversely, clicking on a well in the image will select the
corresponding line in the table.

The curve viewing features are slightly different for DNA binding dye-based and probe-based PCR.

File  Advanced Actions Help

oot [ o] semie g
ocal: E -
i @ Multi-sample

| Full data I Chip maps | Replicates |Seﬂings|

a
CIﬁl

‘El\fﬁ Setup Runl

Sample  Assay D N OQutliers Rejected Totalreps Ct CtSD | Tm | T|= E]

cDMA | SLCO3A1 4 | 0 0 4 2350 012 7631

cONA  sMaD2 4 0 0 4 :mE 0w T8 & 10

cDMA =~ SMADS 4 0 0 4 2662 032 8133 Qs

cDNA | SMARCE1 | 4 | 0 0 4 283 009 | /952 E 6

cDNA | SLC7TAT (4| 0 0 4 2274 015 |76.49 <

cDMA | SLCOAIRT 4 0 0 4 2340 019 8197 o4

cDMA | SLCO4A1 4 0 0 4 2698 057 8166 g 2

cONA sox17 3 1 0 4 2485 030 7615 E T

cDNA SPP1 4 0 0 4 1955 006 8386 ' ' '

cONA SSH1 4 0 0 4 2503 033 8216 g cyclezr?umber & =
cDNA | SMYDZ 3 0 1 4 2469 040 7848

cDNA SNAZ 4 0 0 4 2504 049 8352 @ 1000

cDNA s0st 1 0 4 2495 007 7851 S s00 4

cDNA SP1 4 0 0 4 265 011 7696 =

cDNA | SPTANT 4 0 0 4 2182 012 7934 £ 600 - A

cDNA SRC 4 0 0 4 2523 008 8268 E 400

cDNA SMO 4 0 0 4 2573 044 8395 =

cDNA SNAZ 4 0 0 4 2728 072 8104 E 20 3

cONA soXim 4 0 0 4 2727 034 8403 2 o0 T T T T T 7 T
cONA SPHKZ 3 0 1 4 2481 030 8050 - 60 6 70 75 80 85 80 85
‘ = , Temperature (°C)
Intercalating dye-based expression analysis | Pressure; OK

Figure 41. Example display of all

replicate curves.
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Rejected values and outliers are not included in the averages. Rejected wells are rejected a priori,
based on their individual properties, while outliers are excluded because the C, differs from the
average of all other replicates. Dashed lines the amplification or T, curve windows indicate rejected
values or outliers.

The Replicates tab takes all data at the nanowell level and summarizes for each PCR assay. The
summarized data set includes statistics for all wells that are not rejected or deemed to be outliers at
the well level. Table 18 below defines the meaning of the column headings on the Replicates tab. The
result categories not shown in boldface text are visible only in Advanced user mode.

Table 18. Column headings in the Replicates tab.

Result Description

Sample Sample name

Assay ID PCR assay name

N Number of wells with the same Assay/Sample combination. May be less than the

number of wells that have been dispensed if outliers have been detected or wells
were rejected.

Outliers Number of non-rejected wells that fall outside the Grubbs outlier statistical
analysis test.

Rejected Number of rejected (according to curve fit analysis settings) samples within a
replicate group (a set of wells that have identical content, i.e., same primer and
sample, and if the sample is defined the set must also have the same sample
concentration).

Total reps Total number of replicates with the same Primer/Sample combination.

Ct Average Ct value of the curves. Only non-outlier, non-rejected wells are
included.

Ct SD Standard deviation of the Ct values.

Tm (DNA binding dye-based PCR only) Average Tm of the curves. Only non-
outlier, nonrejected wells are included.

Tm SD (DNA binding dye-based PCR only) The standard deviation of the Tm values.

Efficiency Average reaction efficiency based on curve fit. Value does not necessarily match

the efficiency obtained from a dilution series.
Conc The original concentration of the sample. (Used for dilution series.)

Multiple peaks  (DNA binding dye-based PCR only) Checked if at least one curve has a
primer-dimer peak in the melt curve.

Flags All flags associated with the curve, even benign ones.
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4. Calibrations Tab (Displayed in Advanced User Mode Only)

If the sample information file contains concentration information and the chip includes a dilution
series, the qPCR software will generate a calibration curve (Figure 42).

| Full data I Chip maps I Replicate5| Calibrations |Seﬁings ICycle I Yeast I Summary|

Sample  Primer R2 Efficiency .
CPSG3 | LAMBDA | 0.9774614 | 2174407 Primer: LAMBDA - Sample: SDHA
PLAGLT LAMBDA 09733776 2217332
MYCN  LAMBDA 0 0 Efficiency: 2.1160
NM23A | LAMBDA 05785895 2.398797 R2:0.9782
SOHA | LAMBDA | 05762327 | 2115969 | 30
FTPRH LAMBDA 0 0
o 251
Q
20
15 & s
T T T T T
10 10° 10° 10t 10° 10°
Quantity

Figure 42. Example calibration curve.

Settings Tab

This is a read-only copy of the settings used for analysis of the data. The quickest way to change

these settings is to click the [Curve analysis settings] ico.. !

(Figure 43).

File  Advanced Actions

Help

FailCurveBasedOnR2

Force curve fit to fail f R2 value is less than this value.

Protocol: Layout file: o = | 7 F% Setup Run
| Full data IChip maps I Replicates | Settings |
B Curve flagging Note: to change these settings, go to
HighCt 33.00 the Setup panel, and select the Curve
HighHfficiency 300 analysis tab.
LowCt 5.00
LowEfficiency 1.50
LowSaturation 1.000.00
LowSaturationBaseline Ratio 1.80
R2 0.99
B Curve rejection
FailCurveBasedOnR2 0.93
MaxBaseline Drft 21.00
MaxeCt 35.00
MaxDeviationFromExpectedTm  100.00
MaxEfficiency 3.50
MeltMuttimodal 100.00
MinAmplification 500
MinEfficiency 1.50
Mo Amplification Ratio 2.00
Bl Outlier detection
GrubbsConfidence 0.05
GrubbsMinSd 0.25
Informative ReplicatesSD 0.60
MinlnformativeCourt 2

DMNA binding dye analysis |

Pressure: OK

Figure 43. Settings tab.

) on the top right of the window
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6. Cycle Tab (Displayed in Advanced User Mode Only)

The Cycle tab (Figure 44) contains detailed signal values for each nanowell from every cycle of the
thermal protocol, organized in a map view: the location in the table or heatmap matches the location

on the chip.

NOTE: You may want to resize the columnsin this window to make them wide enough to read the

contents. You can resize the entire grid by dragging the first column wider.

File Advanced Actions Help
Protocol Layout fie C [". Setup Run  Analysis
_MMDIWMQWMEMIW Cycle | Yeast | Summary
Measure: | Data = (=10 ] Smocth  Wave: SYBR. = Qe 0 =
0 1 2 3 4 5 5 »

9 \\ 3083 24503 24104 708 21699 2218 =3
10 N2 25888 23638 2280 27523 1RS 23
1 2281 4356 23503 24174 276 21995 2927
1 &3 21197 21841

Resize cells by dragging here ) 2414 22203

2268 23004
15 2190 22873 22323 21647 2438 21789 22584
16 2150 2238 22681 22783 24583 23077 2225
7 AR e R EE SRR
18 20907 22597 26107 25414 22936 23971 25087 r l“_,‘r'.}p 548 1 '1: a
19 20892 22142 26602 25219 22523 A2 26456 — i X
20 20252 22051 25772 2545 2247 24307 2Nas AvQ: 2454
21 20732 2% 2650 25965 22014 24308 2677 1500 SD: 251
2 20266 21902 22279 2503 22299 22166 24276
23 20973 22987 23103 25836 24157 22818 22332 g 1000
24 20842 2210 2190 25381 21848 8
25 21565 23608 23279 26423 233 22768 22336 500
%
27 21846 23572 26465 24814 23177 0 : : . :
28 21268 22735 25345 23223 22% 9 0 2000 4000 6000 8000
E'Q - Fak 2751 P 2412 8 e vl 71"'": > Fluomsc'nc.
DNA binding dye analysis l Pressure: OK

Figure 44. Cycle tab.

Measure: Use the down arrow in the Measure drop-down menu to select Data, the fluorescence

signal, or Asymmetry.

Smooth: Click the box next to “Smooth” to check the SmartChip run for experimental defects. When
“Smooth” is checked, the display will show the 3 x 3 nanowell median fluorescence value.

Wave: Choose which fluorescent dye data to display. Display ‘SYBR’ or ‘FAM’ to view expression
analysis datafrom DNA binding dye- or probe-based expression analysis, respectively. All nanowells
should containan equal amount of ROX dye, so displaying ‘ROX’ data will give you an idea of the
uniformity of reaction mixtures in the Source Plates and the dispense volumes from the SmartChip

ND.

Cycle: The Cycle drop-down menu allows selection of individual cycles. —1 is the reference image

taken before cycling starts.
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7. Yeast Tab (DNA Binding Dye-Based Analysis; Displayed in Advanced User Mode

Only)

The Yeast tab (Figure 45) displays the results of yeast control reactions.

File  Advanced Actions Help
Protocol: Layout file: G £ 1 "4 ﬁ Setup Run
| Full data |Chip maps | Replicates |Ca|ib|ation5 |Seﬂings |Cyc!e | Yeast |Summary|
Yeast Controls
20
15 o
= =
-
[&]
S 10 -
@
=
5 4
o L
N | | k%, %, 4
% % S S . S S %
2 2 ke e ke 2 ke 2
Concentration
DMA binding dye analysis | Pressure: OK .:

Figure 45. Yeast tab.

The Summary tab (Figure 46) displays analysis summary statistics, including overall chip data,

replicate data, and flagged well data.

8. Summary Tab (Displayed in Advanced User Mode Only)

File  Advanced Actions Help

() Single-sample
@ Mukisample

Full data I Chip maps I Replicates I Calibrations I Settings I Cycle I Yeast | Summary

(]

Chip summary Samples NTC Rejected wells Samples NTC
Total wells 5172 0 Low R2 o 0
Rejected 2559 i} Low efficiency 1] i}
Mot rejected 4913 0 High efficiency 0
Flagged 0 (t is small o 0

Mot flagged 4788 i} Ct iz lange 11 i}
Outliers 112 1] Low saturation o 1]
Saturation/Baseling ratio is low 2 0

Replicate sets Samples NTC Hagged wells Samples NTC
Total 1243 i} Mo amplification 157 i}
Informative 1065 0 Curve fit failed 17 0
Mot informative 178 0 Muttiple peaks 45 0
Without any curves i} Muttimodal Tm curves 1] i}
Multimodal 0 TmAPD o 0

Intercalating dye-based expression analysis |

Figure 46. Summary tab.

Pressure: QK :
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9. Analysis Tool Icons

The following icons (Table 19) can be found in the Analysis mode tool bar, located in the top right
corner of the SmartChip qPCR Software.

Table 19. Analysis tool icons.
Tool Icon Function

Curve Takes you to the Curve analysis tab in Setup, where you can review/edit
analysis the curve analysis settings. You must be in Admin mode to save your
settings  modified settings for use in later experiments.

meo

() Ascending
@ Descending

-]

@ Ascending
) Descending

Ascending

") Descending

SRERRLSDED

“F Filter Choose to hide or show data flags. You can also filter (show) data based
on flags. (See next page for more information.)
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10. Filter Icon

Use the [Filter] icon ¥ ) to obtain finer control over what is displayed in the Full data and
Replicates data tables, based on the flags in each row (Figure 47).

If a filter is in effect, the tool icon is displayed in selected mode.

The filters are automatically cleared when a new analysis file is loaded, a new curve analysis is
performed, or a column header is clicked.

ilter options
Flag HideFlag ExcludeRow ExlusiveRow
ANC [ [ O
NO& [ [ ]
FOS [ [ [
BadR2 ] [ O
CilsOutlier ] ] ]
LowEfficiency E [ [
HighEfficiency E [ [
CtlsSmall [ [ O
CtlsLarge [ O ]
LowSaturation [ O [
SaturationBaselineRatiolsLow = [ [}
NoAmplification ] ] ]
CurveFitFailed ] ] O
ContainsOutlierReplicateCt = [ [
PrimerDimers Detected [ O =
Multiblodsl [ [ ]
TmANTCAR [ [ ]
TmANTCPD [ [ ]
TmAPD = [ O
Motinformative E [ [
AU [ [ [
HighBaseline E [ [
ManuallyFlagged E [ O

Figure 47. Filter options.

HideFlag: Do not display the selected flag in the Flags column of the table.
ExcludeRow: If a particular row contains the selected flag, do not show it in the table.

ExclusiveRow: Only display rows that include the specified flags. If multiple flags are selected, all
rows are displayed that contain at least one of the selected flags.

NOTE: Be aware that the link between the Image viewer and data table may appear broken when the
data are filtered. If you click ona well in the image that is not displayed in the table anymore, that
well will not be highlighted.
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11. Show Scatter Plot Icon
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Use the [Show scatter plot] icon I"i ) to quickly display and find trends in the data.

The “Replicates” box allows switching between individual or replicate measurements.

The “Bin” setting groups the data pointsin bins. If you have x data pointsand your beginning value is
setto y, you should have x/y displayed points on the graph. Binning works by sorting the data points
by the value in the x-axis and then averaging consecutive items. Note that the “Bin” setting (Figure
48) in the left graph is ‘50” and is ‘4’ in the right graph. In some cases, setting a higher binning value
makes data trends more obvious.

1.8 35
1.6 4 30
1.4 ] a®
25 3
1.2 a”
o 2.0 4
g 1.0 4 s 7]
o 084 o %E,o o 151
(=]
o #
0.2 ] . 05 4
. o -
0.0 T T T T T 0.0 T
10 15 20 25 30 35 40 10 15 40
Ct Ct
[ Replicates Bin: b0 B [ Replicates Bin:
Keams: [[3 v] K-ads: [G
Y-ads: [[1 5D v] Y-ads: [[3 5D

Figure 48. Example scatter plots with different Bin settings.

XIll. Genotyping Procedures: SNP Genotyping Overview

This is an overview. For detailed information, see Section X1V, “Genotyping Procedures: Setup Mode”.

A. Starting the SmartChip ND Cycler and gPCR Software

1. Turn onthe SmartChip ND Cycler using the power switch on the back left-side of the instrument.

2. From the computer, open the SmartChip gPCR Software by selecting the SmartChip gPCR icon on
the desktop, or via Start > Program Files > gPCR > gPCR Instrument. The software will initialize
the SmartChip ND Cycler. The status of the initialization process will be shown in text at the top right
of the gPCR Software window. It may take several minutes before the instrument is ready.

B. Entering Information About Your Experiment

1. Select Setup mode by clicking on the Setup tab in the top right corner (Figure 49).

2. Pull down the Actions menu and, if necessary, switch to Genotyping.
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3. Inthe drop-down menu in the “Protocol” field (top-left corner), select the appropriate protocol for
your chip:
e SmartChip MyDesign Chip

o Select either one of the MyDesign_SNP_GT protocols or the MyDesign_KASP_GT
protocol installed with the gPCR software, or an appropriate saved protocol from a
previous experiment.

o Loginto Admin mode and customize the protocol for your experiment. See Section
XIV.E for instructions.

e Pre-dispensed SmartChip Custom Panel: Double-click the setup.exe file on the CD sent
with your chip to load files that describe your chip into the gPCR software.
4. Enter your Sample or Sample/PCR Assay information:
e SmartChip MyDesign Chip: In the “Layout file:” field, select the SmartChip layout.md
file created by the SmartChip ND when the chip was filled.
e Pre-dispensed SmartChip Custom Panel:

o If you loaded more than one Sample/PCR Reagent Mixture into your chip, click the
button for Multi-sample. Click the [...] button, and in the Open dialog box, select the
SmartChip layout.pd file created by the SmartChip ND when you added
Sample/PCR Reagent Mixtures to your chip.

o If your SmartChip Panel contains just one sample, loaded using the SmartChip Single
Sample NanoDispenser, click the “Single-sample” radio button. Then type in your
sample name.

File Advanced Acters Help
Protocel | MyDesign SNP_ GT = Layoufie Setup | Run  Analysis

Thermal profile | Sample ket | | -E.a-,, map | Genotyping Settings | Asaay atinbutes L

Protocol drop-down menu Sample/Assay Information Setup mode

Figure 49. Entering information about your SNP genotyping experiment.

C. Starting the PCR Run

Select Run mode to insert the sealed SmartChip Panel or MyDesign Chip into the SmartChip ND Cycler.
Start the run using the procedure below. Refer to “Genotyping Procedures: Run Mode” in Section XV for
more information about using this menu.

1. If you entered Admin mode to create a new protocol, be sure to exit Admin mode in order to run your
PCR. Note also that Protocol and SmartChip information must be complete before the run will start.

2. Select Run mode by clicking on the [Run] button in the top-right corner of the gPCR software
interface.

3. Click the [Open drawer] iconﬁ- ) to open the SmartChip ND Cycler drawer.

\
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4. The Chip Info (Figure 50) dialog box will open. Enter values for “Chip”, “User”, and other requested
information. This information will be included in the analysis files and Summary report.

To use the barcode reader to enter your chip number, place the mouse cursor in the “Chip” entry field.
(You should see a blinking cursor in the box.) Point the barcode reader at the 2-D barcode symbol on
the bottom of the chip and pull the trigger to enter the SmartChip code into the Chip Info window.
(The code is also written in human readable form so that you can double-check that it is entered

correctly.
™ W
Chip Info

Chip: 47007AF|
User: WaferGen

8| Customer:
Instrument: 0043
Notes:

[ QK - Close drawer ] [ No chip - Close drawer

Figure 50. Chip Info dialog box.

5. Peel away the blue backing from your sealed SmartChip Panel or MyDesign Chip to expose the
adhesive patches. Place it in the SmartChip ND Cycler with the beveled edge in the lower right comer
as shown in Figure 51. Make sure the chip lays flat in the SmartChip holder.

Figure 51. Peel the blue backing from the sealed chip and place it in the SmartChip ND Cycler.

IMPORTANT: Always position chips so that when viewed from above, the beveled corner is on the
lower right side.

6. Click [OK-With Chip] to close the drawer of the SmartChip ND Cycler.

7. The [Start Run] icon \" ) will turn green. Press this button.
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8. Inthe “Choose datafolder” dialog box (Figure 52) that appears, select a destination folder and file
name options for your run data, and click [OK].

Choose data folder

Base folder: ¥ \Experments D
Options
@ Use cument date / time 2011.12.13.13.301234
[ Chip name as prefix Chip name as suffix Date format:  yyyy.MM.dd HH.mm -

() Custom

() Junk folder [overwrite exsting data)

0K | [ Cancel

Figure 52. Choose data folder window.

IMPORTANT: The thermal cycling of the chip will start only after you have selected a destination
folder for the run data and pressed [OK].

9. The run will start, and an estimated duration will be displayed in the top center of the display.
10. When the run is complete, remove the chip from the SmartChip ND Cycler and dispose of itin a
covered waste container. To minimize carryover contamination risk, do not remove the adhesive film.

XIV. Genotyping Procedures: Setup Mode

A. Introduction
Setup mode defines the SmartChip ND Cycler parameters needed to perform gPCR with the SmartChip
Panel or MyDesign Chip. Parameters include a protocol and a SmartChip layout file (or sample
information typed into the “Sample” box for off-the-shelf SmartChip Panels).

Protocols contain the information required to describe and conduct thermal cycles on the assays found on
the SmartChip Panel or MyDesign Chip. The information can include: Thermal Profile, Assay Map,
Assay Attributes, Filter Selections, Instrument Settings, Post Run Settings, and Genotyping Settings.

B. Overview of Drop-Down Menus in Setup Mode for SNP Genotyping

File  Advanced Actions Help

Protocal: lMyDesign_SNP_GT v] Layout file: Challenge samples.md E] Setup | Run  Analysis

Themal profile | Sample list | Assay map | Genotyping Settings | Assay a‘ftributesl

Figure 53. Setup mode top menu bar.

Table 20 below describes the selections available from the Setup mode top menu bar (Figure 53).
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Table 20. Drop-down menu options in Setup mode for expression analysis.

Menu Options

File Open file under the selected tab
Save file under the selected tab.
Run info displays file, chip, user, customer, and instrument information, as well as
notes.

Advanced Switch to advanced user mode to display all of the data collected during genotyping
PCR or Switch to standard GUI to display only information that is most frequently
accessed.

Create user protocol can be used to modify a protocol’s genotyping settings and save
them.

Image viewer is designed for visual inspection of the data. For more information, see
“Image Viewer” in Section XVII.

Admin mode should be used by trained personnel only. It is used to save changes to
genotyping settings and to modify protocols using the Protocol Manager. Changing any
of these settings can affect your experimental results. The password to enter Admin
mode is printed on the gPCR Software CD.

Service mode is designed for Takara Bio staff to configure advanced SmartChip ND
Cycler settings.

Actions Switch between DNA binding Dye-Based Expression, Probe-Based Expression, or
Genotyping Analysis modes.

Help About provides qPCR Software version, copyright, and license agreement information.
Open User Manual opens this User Manual in pdf format.
Setting up a run opens a Quick Guide for setting up a run.
Saving run data opens a Quick Guide for saving run data.
Loading an existing chip run opens a Quick Guide for loading an existing chip run.
Reprocessing a chip run opens a Quick Guide for reprocessing an existing chip run.
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C. Overview of Tabs in Setup Mode for SNP Genotyping

Each tab in Setup mode corresponds to a file with instructions for a specific SmartChip ND Cycler feature
or function. The gPCR Software accesses this information through SmartChip Layout files and Protocol
files. Table 21 below shows the information organization for different types of chips. Tabs shown in bold
textare visible in the standard GUI. Those not shown in bold are displayed only in advanced user mode.

Table 21. Overview of tabs in Setup mode for expression analysis.
SmartChip MyDesign SmartChip Custom
Tab Chips Panels
Thermal Profile
Filters
Instrument Settings Protocol

Genotyping Settings Protocol
Post Run Settings

Sample List SmartChip

Assay Map layout.md

Assay Attributes SmartChip
layout.pd

Assay Attributes

If you previously defined assay attributes for SmartChip MyDesign Chips in the SmartChip Dispenser
Software that runs the SmartChip ND, then this information will be populated when you load the
SmartChip Layout file into the gPCR software. Alternatively, you can create a .csv file that contains three
columns: Assay name, Dye 1 allele, and Dye 2 allele, using Microsoft Excel or a similar program, as
shown in Figure 54 below. Place the file in the following folder, depending on your computer’s operating
system:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\AssayAttributes

e Windows 7—C:\ProgramData\Wafergen\gPCR\AssayAttributes

| A B C
L0 Mame Fap WIC

2 |Assayl C T

3 |Assay? G A

4 |Assayd A ]

5 | Assayd C G

6 | Assays C T

7 |Assaye C A

8 |Assay7 G A

9 |Assay8 A C

Figure 54. Example .csv file for assay attributes.

Create a custom protocol and import the .csv file with your assay attribute information into the protocol
using the Protocol Manager (see Section XIV.E.2).
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D. Setup Mode Instructions for SNP Genotyping
The precise instructions for setting up a SmartChip ND Cycler run depend on what type of SmartChip
nanowell chip you are using and whether you are using probe-based detection (e.g., TagMan) or allele-
specific PCR (e.g., KASP). Follow the instructions below specific to your chip.
1. SmartChip MyDesign Chip
If you are running a SmartChip MyDesign Chip that was empty when supplied from Takara Bio and
PCR reagents were dispensed into the chip at your facility, follow these instructions.
a. Click the icon next to “Protocol” to pull down the menu, then select an appropriate Protocol file:
e Choose Protocol > MyDesign SNP_GT for probe-based discrimination or Protocol >
MyDesign KASP GT for allele-specific PCR discrimination.
e Select an appropriate saved protocol from a previous experiment (Figure 55).
e If you need to change any of the cycling or analysis parameters in the available protocols, you
will need to create one and select it. See Section XIV.E for instructions.
File Advanced Achons  Help o
Protocol: | MyDesign SNP_GT +=|  Layout fis || Setup | Run  Analysis

Thermal profile. | Sample kst -Ea“' map | Genotyping Setings | Assay stinbuies

Select your protocol file Select SmartChip Layout file (*.md)

Figure 55. Selecting a saved protocol from a previous experiment for your SmartChip MyDesign Chip.

b. Click the [...] button next to the Layout file box to open the Open dialog box. Navigate to the
location of the SmartChip Layout file (.md extension) from the SmartChip ND for your chip.
(You will likely access the SmartChip Layout file on a USB memory stick or across a network.)
Select the file and click [Open] to accept your choice and close the window.
c. If youentered Admin Mode in order to create a new protocol, be sure to exit Admin mode in
order to run your SmartChip PCR.
2. (Pre-dispensed) SmartChip Custom Panel

If you are running a SmartChip Custom Panel containing a set of PCR Assays that Takara Bio
dispensed into a SmartChip Panel for you, follow these instructions.

a. Insertthe CD that was sent with your SmartChip Custom Panel into the computer that controls
the SmartChip ND Cycler.
b. Run the setup program fromthe CD to load your SmartChip Panel Protocol File into the gPCR
Software—ijust double-click on the file named setup.exe.
c. Enter your sample information:
e If your SmartChip Panel contains multiple samples that were loaded using the SmartChip
ND, click the Multi-sample radio button next to “Sample”. Then click the button labeled
[...] to open the Open dialog box and navigate to the location of the SmartChip Layout file
(.pd extension) from the SmartChip ND for your chip. (You will likely access the SmartChip
Layout file ona USB memory stick or across a network.) Select the file and click [Open] to
accept your choice and close the window (Figure 56).
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File  Advanced Actions Help

) Single-sample - :
Protocal: - CilUsershow Setu Run Analysis
ocal: |SNP_ Sample @ Mult-sample E] P Iy

Themal profile | Sample list I Assay attributes I Assay map | Genotyping Se‘t‘tingsl

Figure 56. Selecting the protocol for your pre-dispensed SmartChip Custom Panel.

e If your SmartChip Panel contains just one sample, loaded into the panel using the SmartChip
Single Sample NanoDispenser, click the Single-sample radio button. Then type in the name
of the sample you loaded onto your SmartChip Panel.

IMPORTANT: Once the protocol and SmartChip layout are selected, the information that appears
within each tab cannot be changed or modified.

E. Creating a New Protocol for SmartChip MyDesign Chips (SNP Genotyping)
There are two ways to create new protocols. If you simply need to modify the genotyping settings, you should
use Method 1: Creating a User Protocol (see below). If you want to modify other aspects of the protocol, for
example to add assay attribute information for allele calling, you will need to use Method 2: Protocol Managger.
For either method, you will need to enter Admin mode. The two methods are described below.

1. Method 1: Creating a User Protocol
a. Enter Admin mode: From the Advanced drop-down menu, select Admin mode... In the window
that appears, type the password (case-sensitive) from your SmartChip qPCR Software CD. If you
cannot locate your password, contact Takara Bio technical support
(technical support@takarabio.com) for help.

NOTE: Once you are in Admin mode, you can change your password if desired.

b. From the Genotyping Settings tab (Figure 57), adjust your analysis settings as needed.

File  Advanced Actions Help

Protocal: |MyDesign ! = | Layout file: Challenge samples.n D Run Analysis

Themal profile | Sample list | Assay map | Genotyping Settings™ | Assay aﬂributes|

Advanced Minimum sample call rate
AngleWeight 15 System default: 0
DistanceMeasure SquaredBuclidian
EndCycle 0 dorhjietat
Linkage Ward
MaxCost 6
Maxincrease\W1 20000
MaxinzreassW2 20000
MaxRatio 0.6
MinCallRate 0
MNomalization Both
ROXOutliers Removal Small
Use EndPoirtOnly False

True [~]
VICOutliersRemaoval
False
UszeSnpDB
Use information from the SNP database if t is available.

Genotyping analysis | Genetyping settings: (frem saved run) Pressure: OK

Figure 57. Genotyping Settings tab.
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Save your adjusted genotyping settings: From the File drop-down menu, select Save genotyping
analysis settings. In the window that opens (Figure 58), choose a logical name and file location
for the settings and click [Save].

File | Advanced Actions Help
Open genotyping analysis settings | Gratenge e T =

Save genctyping analysis settings... |

Bettngs” | Assay attrbetes

Miumum savole call rate
SquaredEuchidian = 0 Save As

Ward ( « Wafergen » qPCR » Genotyping v |4y £

A
Nomakzation Both
ROXOuthe val

False
i True - Recent Places

Seall M Desktog

Ml Desktop
UseSnpDB 4 Libranies
Use information from the SNP database f & 3 avalable R Documents
o' Music

Moo

Genotyping analysis | Genotyping settings: (from saved run)

File name:  Update GT Settings

Save as type: | Genotyping analysis files (*.XML)

~ Hide Folders

Figure 58. Saving adjusted genotyping analysis settings.

Exit Admin mode: From the Advanced drop-down menu, deselect Admin mode... (the check
mark will disappear.)

From the Advanced drop-down menu, select Create user protocol... In the window that opens,
choose the protocol that you want to modify with your newly created genotyping settings. In the
next pull-down menu, choose the genotyping settings file you created in Step c.

Click the [Generate new protocol] button and save the modified protocol file with a logical name
(Figure 59).

File Advanced Actions Help

Protocol |MyDes\gn_: - | Layoutfile: Challznge samples n |:‘ Setup | Run  Analysis
Themal profile | Sample list | Assay map | Genotyping Settings | Assay attibutes
Create new protocal o || =) ER
lan
Select protocol on which to base new protocol B @
MyDesign_SNP_GT_Protocal_RevC - et [Ji'» qPCR » Protocols - |61» |[ search Protocots P
Organize » Mew folder = - (’)
Select curve analysis file: -
3 o Name Date modified Type
Genotyping_Analysis_RevA XML - ¢ Favorites !
4 Downloads E |2] Gene_Expresion_Positive_Control_RevC.X... 3/5/2014 3:26 PM ML Document
Enter comment. < Documents |£] Human_miRMA_v3_Protecol RevD.XML 3/5/2014 1 ML Document
# Dropbox 2] Human_Oncology_v2_Protocol_RevD.XML  3/5/2014 A {ML Document
“| Recent Places 2] MyDesign_Qiagen_RT2_Profiler_RevCaml  3/5/2014 1 {ML Document
Bl Desktop =] MyDesign_SNP_GT_Protocel_RevCuxml 3/5/20 1 ML Document
2] MyDesign_SYBR_GX_Protocol_RevD.xml 3/5. A ML Document
Generate new protocol B Desktop ) Predispensed_GX_Protocol_RevBxml 5, 1 {ML Document
~J Libraries = SNP_Genotyping_Positive_Control_RevC... 3/5/2 1 {ML Document
& Documents =] TagMan_GX_FAM_ROX_(95C_10s)_(60C_5... 3/5/2014 3:26 PM {ML Document
& Music
Genotyping analysis | Genotyping settings: (from saved run)| I - 4 M 3
File name: LM GT protocol Mar10 2014 -
Save as type: | Protocol files (*XML) - |

Figure 59. Saving your modified genotyping protocol.
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2. Method 2: Protocol Manager

Thermal profile | Sample list | Assay attibutes | Assay map | Genotyping Settings

File Advanced Actions Help

NOTE: Protocols can be deleted using the Protocol Manager.

a.

Protocol |SNP_( v‘ Sample: Liver Setup | Run  Analysis

Enter Admin mode: From the Advanced drop-down menu, select Admin mode... In the window
that appears, type the password (case-sensitive) from your SmartChip qPCR Software CD. If you
cannot locate your password, contact Takara Bio technical support

(technical support@takarabio.com) for help.

NOTE: Once you are in Admin mode, you can change your password if desired.

Create a copy of one of the default MyDesign_SNP_GT protocols using the Protocol Manager
and click [Edit] at the bottom of the window.

i.  For probe-based detection, choose MyDesign SNP_GT_Protocol_RevA.

ii.  For KASP chemistry, choose MyDesign_KASP_GT_protocol_RevA.
Rename the protocol as desired in the “Protocol name” field.
If you want to import the .csv file with your assay attributes, pull down the “Assay attributes”
drop-down menu, navigate to the file with your assays, and select it.
Click [OK]. This will open a Name has changed window. We recommend that you choose to
Create a new protocol, keep previous (Figure 60). This preserves a copy of the default
MyDesign SNP genotyping profile on your computer. Close the Protocol Manager window by
clicking the red [X] icon in the upper-right corner.

@ Single-sample
Multi-=zmple

|y m=

"
Protocol Manager

2
Gene_Expresion_Positive_Control_RevC Thermal profile: Genotyping_Themal_Profile_RevC XML
GT with assay attibutes
Human_miRMA_v3_Protocol_RevD Assay maf] Protocol Editor : Genotyping
Human_Oncology_v2_Protocol_RevD
MyDesign_Giagen_RT2_Profiler_RevC Filters: Protocol name: Mouse cancer panel 3 settings
MyDesign_SYBR GX_Protocal_RevD istnmert|  Themnal profie. | Gienotyping_Theral_Profile_RevC XML +| | ©5 MName has changed =l
Predispensed_GX_Protocol_RevB -
SNP_Genotyping_Positive_Control_RevC As . y h
Taqlian, G FAM,_ROX ([85C.105). (B0C_53) | Fostmn: say map: 9 The protocol name was changed from
Curve anal Fitters |GErmtyp\r|g_FillEr_‘.’\c"th_NUnﬂa\izaiiUn XML - ‘ - MyDesign_SNP_GT_Protocol_RevC
Assay attri Instrument settings: | Default_Settings_RevA XML - ‘ to B -7 -
Mouse cancer panel 3 sefiings
Commert: Post-un: |ND_Post_PmcEsslng_RevA.XML " p g
Curve analysis: |Genutyp\ng_Analys|s_FlevA.XML " < Delete previous
Assay attributes: |Genaric mouse panel assay attibutes no names.csv - ‘
= Create a new protocol, keep previous
Comment %
Cancel
Mew.. | Edit... | Delete | —
—— o) (o)

Figure 60. Renaming and saving the new genotyping protocol.
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f. If you want to adjust the thermal cycling protocol, do so as follows:

i.  Selectthe protocol you want to change in the Protocol box. Select the Thermal profile
tab and change the thermal cycling parameters by typing in new times and/or
temperatures. You can also add and delete cycle components using the buttons at the
lower left.

ii.  Save the modified thermal profile by choosing File > Save thermal profile... from the
drop-down menu.

g. Pull the modified thermal profile into your new protocol file:

i.  From the Advanced drop-down menu, select Protocol Manager. Choose the protocol
into which you want to import the new thermal profile.

ii.  Click [Edit] at the bottom of the Protocol Manager window. This will open the Protocol
Editor window.

iii.  Inthe “Thermal Profile” pull-down menu, select the thermal profile you just saved. Click
[OK] to accept your choice and close the Protocol Editor window. Click the red [X] icon
to close the Protocol Manager window.

h. Exit Admin mode in order to run your experiment. From the Advanced drop-down menu,
deselect Admin mode... (the check mark will disappear).

Setup Tabs for SNP Genotyping

You can use the Setup Tabsto make protocol adjustments or to take a closer look at the various protocol
components of a run. You must be in Admin mode to make changes in most of these tabs, and some areas
can only be changed in Service mode.

1. Thermal Profile

Select the Thermal profile tab to display a graph of the thermal profile; Figure 61 is an example of a
thermal profile of a probe-based cycling reaction. Vertical lines visually separate each cycle.
Temperatures and durations for each cycle are displayed. Note that the ramp times are not shown in

R I

the user interface. The™= icon indicates that a fluorescence image capture has started. Each cycle
can contain one or more steps, and a cycle can be repeated several times.

IMPORTANT: If you have upgraded your gPCR software, we recommend that you use the updated
protocols and associated thermal profiles packaged with the software. If you need custom thermal
profiles created using an earlier version of qPCR software, contact Takara Bio technical support
(technical support@takarabio.com) for assistance with replicating them precisely.

In Admin Mode, you can change the thermal cycling parameters by typing in new times and/or
temperatures. You can also add and delete steps and cycles using the buttons at the lower left. Use the
[Toggle] button to add or remove a fluorescent imaging event for the selected step.

Save the modified thermal profile by choosing Save thermal profile... from the File drop-down
menu. Name the file and click [Save].
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File  Advanced Actions Help

Protocal: lMyDesign_SNP_ v] Layout file: Challenge samples md D Setup | Run  Analysis

Themal profile |Samp|e list | Assay map I Genotyping Settings | Assay aﬂributes|

1 5 40 =

Genotyping analysis | Thermal profile: Genotyping_Thermal_Profile_RevC.XML Pressure: OK

Figure 61. Graph of the thermal profile for probe-based SNP detection in the Thermal profile tab.

By default, Thermal Profiles are stored in the following locations:

o Windows XP—cC:\Documents and Settings\All Users\Application
Data \Wafergen\gPCR\ThermalProfiles
e Windows 7—C:\ProgramData\Wafergen\qPCR\ThermalProfiles

NOTE: Folders may be hidden depending on whether you installed the gPCR software in Instrument
or Analysis mode and/or how your Windows OS is configured.

2. Sample List Tab
The Sample list tab (Figure 62) shows the samples in the SmartChip Panel or MyDesign Chip.

Sample information and locations will be populated when you load the SmartChip Layout file into the
gPCR software.
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File  Advanced Actions Help
Protocol: ’MyDesign_SNP_ v] Layout file: Challenge samples.md [j Setup | Run  Analysis
Themal profile | Sample list |Assay map | Genotyping Settings I Assay aﬁributesl
Rows: |72 _Cnlm_l%_
--MyDesign--
Row Column MNa Gender Population Customl Custom? -
42 0 001201 -1 Undefined
42 1 001201 -1 Undefined
42 2 001201 -1 Undefined
42 3 001201 -1 Undefined
42 4 001201 -1 Undefined
42 5 001201 -1 Undefined
42 6 001201 -1 Undefined
42 7 001201 -1 Undefined
42 g 001201 -1 Undefined
42 5 001201 -1 Undefined
42 10 001201 -1 Undefined
42 1 001201 -1 Undefined
43 0 001201 -1 Undefined
43 1 001201 -1 Undefined
43 2 001201 -1 Undefined
43 3 001201 -1 Undefined %
Genotyping analysis | Sample layout: (from saved run) Pressure: QK

Figure 62. Sample list tab.

By default, Sample Layout files are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\SampleLayoutFiles

e Windows 7—C:\ProgramData\Wafergen\gPCR\SampleLayoutFiles
3. Assay Map Tab

The Assay map tab (Figure 63) lists the Assay map file and contains the names and location of the
assays that have been dispensed into the chip.

If you are using a pre-dispensed SmartChip Custom Panel, run the setup program provided on the CD
sent with your SmartChip Panel to automatically copy Assay map files and other files to their
appropriate locations.
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File  Advanced Actions Help
Protocol: [MyDesign_SNP_ v] Layot file: Challenge samples.md [3 Setup | Run  Analysis
Themal profile | Sample list | Assay map |Genut:,'ping Settings I Assay attrbutes |
Rows: |72 Columns: =1
--MyDesign--
Row Column Zone MName Fleﬁ!_’ -
0 0 1 Lzsayl
] 1 1 Assayd
0 2 1 Lssayh
] 3 1 Assayy
0 4 1 | Assaydd
] b 1 Assaydb
0 & 1 Assayl7?
0 7 1 Assayl1d
0 2 1 | Assay2l
0 9 1 | Assay?3
0 10 1 | Assaydl
0 11 1 Assaydd
] 12 1 Aszayl
0 13 1 Lzsayd
] 14 1 Assayb
0 15 1 LssayT 57
Genotyping analysis | Assay map: --MyDesign-- Pressure: OK

Figure 63. Assay map tab.

By default, SmartChip Assay map files are stored in the following locations:

o Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\AssayMaps
e Windows 7—C:\ProgramData\Wafergen\gPCR\AssayMaps

4. Genotyping Settings Tab

From the Genotyping Settings tab (Figure 64), you can view the cluster analysis parameters from a
SmartChip SNP genotyping run.

IMPORTANT: We do NOT recommend changing genotyping settings. In order to edit these
settings, you must be in Admin mode.
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File  Advanced Actions Help

Protocal: ’MyDesign_SNP_ v] Layout file: Challznge samples.md

Themnal profile | Sample list | Assay map | Genotyping Settings | Assay attributesl

-]

Setup

Run Analysis

Advanced [ Ch\ProgramData\WafergeniqP CR\GenotypingiUpdate GT Settings. XML ]
Angle\Weight 15 = TP —
DistanceMeasure SquaredEuclidian
EndCycle 0 Change... Apply default
Linkage Ward
MaCost 6
Maocincreasze 1 20000
Maxtincrease\WW 2 20000
MaxRatio 0.6
MinCallRate 0
Momalization Both
ROX¥OutliersRemaoval Small
UseEnd PairtOnby False
UseSnpDB True
VICOutliersRemoval Small

Genotyping analysis | Genotyping settings: (from saved run)

Pressure; OK

Figure 64. Genotyping Settings tab.

By default, Genotyping Settings files are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\GenotypingSettings

e Windows 7—C:\ProgramData\Wafergen\gPCR\GenotypingSettings

5. Assay Attributes Tab

The Assay attributes tab contains assay ID, assay name, species, gene symbol, and category ID.

If you defined assay attributes for SmartChip MyDesign Chipsin the gqPCRStudio Software that runs
the SmartChip ND dispenser, then this information will be populated when you load the SmartChip
Layout file into the gPCR Software. Alternatively, you can create a .csv file using Excel that contains
three columns: Assay name, Dye 1 allele, and Dye 2 allele, as in the table shown in the screenshot
below (Figure 66). To use this assay attribute information, add it to your protocol using the Protocol

Manager (see Section XIV.E.2).

If you are using a SmartChip Custom Panel, running the setup program on the CD provided with your
chip will automatically copy assay attribute files and other files to their appropriate locations.
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Themal prafile | Sample list | fesay attibutes |.-’-"ssaj,r map | Genotyping SEﬁingsl

Assay
Aszay]
Aszay1l
Aszay1l
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Figure 65. Assay attributes tab.

By default, Genotyping Settings files are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\AssayAttributes
e Windows 7—C:\ProgrambData\Wafergen\gqPCR\AssayAttributes

6. Filters Tab (Displayed in Advanced User Mode Only)
Use the Filters tab (Figure 66) to view the normalization and sample reading dyes.

IMPORTANT: The following descriptions are for INFORMATIONAL USE ONLY. Do not
change any of the parameters in the Filters tab. The SmartChip system has been tested with
SmartChip SNP Genotyping Master Mix and either TagMan SNP Genotyping Assays (Thermo Fisher
Scientific) or BHQplus probe (LGC Biosearch). The rhAmp SNP Genotyping Assay chemistries
work under the same conditions as the probe-based detection methods. The KASP Assay chemistry
(LGC Biosearch) works with minor additions to the reaction mix and a specific cycling protocol.
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File  Advanced Actions Help
Protocal: | MyDesign SNP_ v | Layout file: Challenge samples md E] Run Analysis
| Themal profile | Sample list I Assay map | Filters | Instrument settings I Post un | Assay attributes I Genotyping Se.itings|
[RS——
Dye 1 Required color comections not available.
Genotyping background comections not
[vic ~| available.
Dye 2
[FaM ™)
Mommalization dye
(ROX =)
Genotyping analysis | Filters: Genotyping_Filter_With_MNermalization. XML Pressure: OK .:

Figure 66. Filters tab.

By default, Filter files are stored in the following locations:

o Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\Filters

e Windows 7—C:\ProgramData\Wafergen\gPCR\Filters

7. Instrument Settings Tab (Displayed in Advanced User Mode Only)

From the Instrument settings tab (Figure 67), you can inspect the advanced run-time parameters.
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File  Advanced Actions Help

Protocal: | MyDesign_SNP_ ~| Layoutfie: ()
| Thermal profile | Sample list | Assay map | Fiters | Instrument seftings | Post run | Assay attributes | Genotyping Settings |

Challenge samples.md

Setup

Exposure Time:
BExposure Time (melt):
Keep Images:

Use Circular Sample Shape:

Apply 23 median filter: ]
Zones: @
Well Size:
Fattem:
|a]
b—O O
-0 0C
OO0
Well Separation:

Genotyping analysis | Instrument settings: Default_Settings_RevA XML

Pressure: OK .:

Figure 67. Instrument settings tab.

Table 22. Description of the various instrument settings.
Settings Description

Exposure Time (melt) 10 sec

Use Circular Sample
Shape

Select according to the type of SmartChip nanowell chip used

One

Zones

Pattern Select the pattern that matches the SmartChip nanowell chip

By default, Instrument Settings are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\InstrumentSettings
e Windows 7—C:\ProgramData\Wafergen\gPCR\InstrumentSettings

8. Post Run Tab (Displayed in Advanced User Mode Only)
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From the Post run tab (Figure 68), you can view the post-run settings. If the “Generate summary
report” box is checked, a summary report will automatically be generated after completion of data
processing for a SmartChip run.

The “Filename template” determines how the summary report file will be named. To configure the
filename template, you must be in Admin mode.

File  Advanced Actions Help

Protocal: ’MyDesign_SNP_ vl Layout file: Challenge samples md [:] Setup | Run  Analysis

| Themal profile | Sample list | Assay map | Fiters | Instrument settings | Postun | Assay attributes | Genotyping Settings |

Summary report
Generate summary report

Filename template:

Macros: SampleMame
ChiplD
FunDate
RunTime

Extemnal processing

Command:
Working directary:
Parameters:
Macros: ChiplD "
Machine
RunDate
RunFalder
FunRoot Folder
Run Time
SampleMame &
Genotyping analysis I Post-run: Mo_Post_Processing_RevA XML Pressure: OK .

Figure 68. Post run tab.

By default, Post run files are stored in the following locations:

e Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR\PostRun
e Windows 7—C:\ProgramData\Wafergen\gPCR\PostRun
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XV. Genotyping Procedures: Run Mode

SmartChip ND™ Real-Time PCR Cycler and Software User Manual

A. Introduction
Select the Run mode to start and monitor the parameters of a SmartChip run. The Run window’s top
navigation bar provides drop-down menus that contain protocol and sample information. Figure 69 below
is an example protocol for a probe-based detection experiment). The Run window contains one or more
panels of run data in graphical format. Right-clicking anywhere on a graph displays a pop-up menu with
options for Copy, Save image as, Page setup, Print, Show point values, Zoom/Pan, and Set scale to
default. An Event log (bottom left) lists any errors or abnormal events that occur during a run. Run info
(bottom right) provides basic information about the run.
file Advanced Actions Help r
Protocol: | BEST 48 MOUSE SNP_ ~| & — P 0 S o7 setup | Run | Analysis
Ps |
100 [* Measurement ——— Estimated chip temp "
Run shortcut icons
e
s
E
(=
‘l 40"00 60'.00
Cycling data Time
Run info
B Configuration/Analysis
AnatysisDetads
Assay it tes Al Mousa SNPS 11-1
AssayMap Best-48-Mouse-SNP_111 3
Fiter Genotyping_Fiter_With_Nomalizatior
Instrument Settings Default_Settings_RevA XML
PostRun i«
Protocol
Genotyping Model Pressure: OK o
Figure 69. Run window for a probe-based detection experiment. The KASP protocol will look different.
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B. Overview of Genotyping Run Mode Drop-Down Menus

File Advanced Actions Help
Protocel: | MylDesign SNP. = Layout fils: Challenge samples md ‘: I Setup | Run | Anabysis
Figure 70. Run mode top menu bar.

Upon switching to Run mode, the top menu options change (Figure 70). Table 23 below describes the
selections available from the Run mode top menu bar.

Table 23. Menu options available from the genotyping Run mode top menu bar.

Menu Options

Advanced Toggle between Pressure and Temperature run data in graphical format.

Image viewer is designed for visual inspection of the data. For more information, see
“Image Viewer” in Section XVII.

Re-process run with different configuration will rerun data and generate a new .raw
file when the Assay map, Assay attributes, or Sample layout files have changed. If
other config files are changed, the displayed run information will be cleared.

Admin mode should be used by trained personnel only. It is used to save changes to
genotyping settings and to modify protocols using the Protocol Manager. Changing
any of these settings can affect your experimental results. The password to enter
Admin mode is printed on your gPCR software CD.

Service mode is designed for Takara Bio staff to configure advanced SmartChip ND
Cycler settings.

Switch to advanced user mode to display all of the data collected during real-time.
Switch to standard GUI to display only information that is most frequently accessed.

Help About provides application version, copyright, and license agreement information.
Open user manual opens the User Manual in pdf format.
Setting up a run opens a pop-up box with a Quick Guide for setting up a run.
Saving run data opens a pop-up box with a Quick Guide for saving run data.
Loading an existing chip run opens a Quick Guide for loading an existing chip run.

Reprocessing data allows you to reprocess completed chip runs with different curve
analysis parameters.
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C. Run Shortcut Icons

These icons are visible only using software installed in instrument mode.
b [Run experiment] = [Open drawer]

] [Abort run] #=  [Close drawer]

D. Genotyping Run Data Panels (Advanced Drop-Down Menu)

The Advanced drop-down menu in Run mode offers several options to view run-data graphs. Up to two
graphs can be shown at once. Selecting the type of graph toggles between showing and hiding the
specified graph.

1. Pressure Graph

Select Toggle pressure graph panel to show or hide the pressure and air flow curves (Figure 71).

[—— Supply —— Chamber  —— Flow (sccm) |
100
80
= 60 A
w
=
5 40
2 20
@
a 0 oo s A T L h.\.h/{ﬁl*.'llid.w\’..ﬂh muila..’\ o .'N‘.h’\ b o e e Mg b o mII\A..'\«.lM)’\u
NW\\'M'“ vvww\r\vww LR L i R L Gt AR i A R i L
20 4
-40 T T T T T
00:00 20:00 40:00 60:00 80:00 100:00 120:00
Time

Figure 71. Example pressure graph.

2. Temperature Graph

Select Toggle temperature graph panel to show or hide a detailed graph of the temperature sensor

measurements during a run (Figure 72). The stars in the temperature graph represent image
measurement acquisitions.

[ # Measurement —— Estimated chip temp |

100
o
=
£
@
[

50 . . . T T

00:00 20:00 40:00 60:00 80:00 100:00 120:00
Time
Figure 72. Example temperature graph.
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XVI. Genotyping Procedures: Analysis Mode

A. Introduction

Select Analysis mode to view and analyze data from SmartChip Panel data. The Analysis window’s top
navigation bar has drop-down menus that contain protocol and sample information. After using the File
drop-down menu to select an analysis file for review, you can use the Analysis tabs to view the data in
different formats.

The main part of the Analysis window (Figure 73) typically shows a table of data on the left with the
graphical display onthe right. If more than one row of data is highlighted on the left, the graph on the
right will display an overlay of all well data selected. For a description of the data analysis method, refer

to Appendix C.

Analysis mode

File Advanced Actions Help
Protocal O av! mmlmi
| Study | Gentyons | Hosmap | Cnp maps | Setng | Samole mermanes | Assay sumanes | Al .
Aasay * [ Chipindex Row Column Assay Wergle FinslGT OngGT AlleleType Flag = ; 3
Aesay17 o » N Assay’d e FAMMEAN | EAEAN U Analysus shortcut icons 9
Assay 18 0 39 43 Agemaa g : A ]
EETHENE | o » = { Analysistabs v ke
Aasay 20 3 0 ¥ & u 4
Pasoy21 ] 0 40 7 Assey13 001297 FAMFAM FAMFAM u 3000 1 .
Aasoy22 0 40 19 Asseyld 22 WCMC WCMC u 5
Assay23 0 40 31 Assey!d 652 FAMFAM FAMFAM U = ’
asoy2d = 0 40 43 Assay'9 1800 FAMFAM FAMFAM U 2000 4
ey = 0 40 55 Assayid 65 WVICMC WVICMC u &5,
Iy, — 0 40 67 Asseyl3 67  MICMC  VICMC u
zs -
et 0 41 7 Assmy'3 (01297 FAMFAM FAMFAM U 1000 4
Chp 0 &1 19 Assay’3 Z® VICMC VICMC U e
0 41 31 Assay13| 652 FAMFAM FAMFAM U 0 x ) .
0 41 43 Assay19 1800 FAMFAM FAMFAM U 0 500 1000 1500
0 41 55 Assayl3 6% VICMC VICMC u -
0 41 67 Assay19 676 VICWIC WICMC u i sllal we
0 42 7 Assay!3 001201 FAMFAM FAMFAM U d [ o e % =
0 42 19 Assay'd 1026 FAMFAM FAMFAM U 3 NTC BT
0 42 31 Assay'9 664 FAMFAM FAMFAM U e Tiombeods! & | 8 |
0 42 &3 Assayl9 671 FAMFAM FAMFAM U s o nvciicdn T % 10 ‘E'
o 42 55  Assay13 659 FAMFAM FAMFAM U s Oul s 1o ‘
(] 22 67 Asspy19 675 FAMFAM FAMFAM U s o T o
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« | m ] , v Manual No Call 0 [+ -
Figure 73. Genotyping analysis window.
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B. Overview of Genotyping Analysis Mode Drop-Down Menus

File Advanced Actions Help

Prtocol C Lyt S,
| Sudr_|Gonotypn | Hoamap | o mags | Setinga | Somsie summanes | Assay summanes | Aes |
Figure 74. Genotyping analysis mode top menu bar.
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Table 24 below describes the selections available from the Analysis mode top menu bar (Figure 74).

Table 24. Menu options available from the Analysis mode top menu bar
Menu Options

Advanced Image viewer is designed for visual inspection of the data. For more information, see “Image
Viewer” in Section XVII.

Admin mode should be used by trained personnel only. It is used to save changes to
genotyping settings and to modify protocols using the Protocol Manager. Changing any of
these settings can affect your experimental results. The password to enter Admin mode is
printed on the qPCR software CD.

Service mode is designed for Takara Bio staff to configure advanced SmartChip ND Cycler
settings.

Switch to advanced user mode to display all of the data collected during genotyping PCR.
Switch to standard GUI to display only information that is most frequently accessed.

Genotyping settings takes you back to the Genotyping Settings tab in Setup mode where
you can modify analysis settings if desired. The settings will take effect when you go back to
the Analysis mode.

Summary report options tailors information to be included in the summary report.

Help About provides application version, copyright, and license agreement information.
Open user manual opens the User Manual in pdf format.
Setting up arun opens a pop-up box with a Quick Guide for setting up a run.
Saving run data opens a pop-up box with a Quick Guide for saving run data.
Loading an existing chip run opens a Quick Guide for loading an existing chip run.

Reprocessing data allows you to reprocess completed chip runs with different curve analysis
parameters.

(092924) takarabio.com Page 86 of 127
Takara Bio USA, Inc.


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual
Saving or Exporting Genotyping Run Data

NOTE: When the SmartChip Panel run is complete, the results are automatically stored in the data folder
in a file called [chipID].raw, where [chipID]isthe chip ID value supplied when the chip was loaded
into the instrument. This file contains SNP genotype probe-generated fluorescence information. It also
contains the parameters that were specified for the run. You can choose to Save Allele Calls if the assay
attributes were provided in the protocol.

1. Select Analysis mode, which displays computed data. Select Save from the File drop-down menu to
generate the study (.sty) file, which will display the genotyping data without the need for
recalculation when opened in the SmartChip qPCR Software following the SmartChip run.

2. Choose whether to save allele calls and/or generate a Summary report by clicking the checkbox in the
Save dialog box and select [Save].

3. Toexportdata from a study, select Export well data fromthe File drop-down menu. The data will be
exported as a .txt file, which can be opened as a tab-delimited file.

Loading an Existing Genotyping SmartChip Run

SmartChip runs can be loaded from .raw files for single SmartChip run analysis and .sty files for single-
or multi-file SmartChip studies. The .sty files contain calculated user data, while the .raw files do not.

e To load arun using a .raw file, use the Open command from within the Run mode.

e To load a run using an .sty file, use the Open command from within the Analysis mode.

o Either type of file can be loaded by dragging the file or the entire run folder on top of the SmartChip
gPCR Software window. If the folder contains multiple .raw or .sty files, you will be asked which you
want to use.
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E. Genotyping Data Analysis

File Amém Actions  Help

Protocel © Layoutfle o
| Sy | Gonatypng | Hosmap | o map | Stiga | Sompie summnes | sy summanes | Mis|

Figure 75. View and analyze SmartChip Panel genotyping run data in Analysis mode.
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Table 25. Tabs available in Analysis mode for genotyping data.

Tab Function

Genotyping This tab shows results for all chips, samples, and assays in a study. Assay results
information is displayed in a table format, in the genotype clusters graphic, and in
the summary data for selected chips and assays. The assay results include SNP
genotyping call rate, SNP genotype, and any flags for uncalled genotyping
samples. You can either select specific rows in the result table or data points in the
cluster graph to review the genotype.

Chip maps View the distribution results for all wells across a selected SmartChip Panel in both
tabular and graphical formats. Selected SmartChip Panels in a study are chose
from a pull-down menu.

Sample
Summaries

assay are displayed. The assays summary table includes overall assay call rates,
- genotypes, and flagged well data.

In a given study, sample and assay call rates for each sample, each chip, and each

Alleles For each assay, the allele identity of the two dyes used for genotyping are shown.
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Analysis Tabs

1.

Study Tab

The Study tab (Figure 76) allows you to create a new study by selecting SmartChip Panels or
MyDesign Chips from one or more SmartChip runs for inclusion in a user-defined study. Choose
Select Raw files, then select the folder containing the chip data of interest. Click [OK].

Actions  Help
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Figure 76. Study tab.

A dialog box will open, showing all the .raw data files available to upload into the study

(Figure 77). If multiple .raw data files exist for a particular chip run, all the files will be shown
and marked with an asterisk (*). Choose the appropriate files be clicking the box in the “Select”
column in the row for the file. Press [OK] when done to create the study workspace. Selecting

File > Save will save the study as a .sty

file for future review.

NOTE: In certain cases where the selected .raw files have been analyzed with different analysis
settings, you will be prompted to select an analysis settings file. If .raw files have been gathered
with different thermal profiles, number of cycles, or filter settings, the study manager will not

allow the study file to be created.
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Select files - Root folder: X:¥WalidationySNP GlRaw Datat1 2SNPY-Vi\Data with 15t sample plate layout

Select | ChiplD Multiple | FileMame RunDate Sample
u 3 _ 2011.04.29.13.18- +_Genotyping WW_Lab103_Run2_Cycler35 JT\RawData R aw 4/23/2011 1:18 . | sample
O 35336 2011.04.29.13.18-35836_G enotyping_\_Lab103_RunZ_Cucler35 JT4WRawD ata-with layout. R aw 4/23/20111:18 .. | sample
O 38608 2011.06.12.17.01-38608_G enatyping_10ng new printed chip_J T_Cycler 26\RawD ata R aw BA12/2011 501 .. | sample
O 38608 2011.068.12.17.01-38608_Genotyping_10ng new printed chip_JT_Cypcler 2641.5.36.RawD ata.Raw EA2/2011 501 ... | sample
il 38310 2011.05.16.14.22-25810_Genotyping_FRoomtermp Funzg_Cucler 26_JTYR awD ata R aw BAES201T 222 ... | sample
L] 35310 2011.05.16.14.22-35810_Genotyping_FRoomtemp FunZ_Cycler 26_T%1.5.31. RawD ata. A aw BABS2MT 222 . | sample
Ll 35V7E 2011.05.12.19.058-35776_Genotyping_THour Room Temp Runl_JT_Cucler2B\A 2 raw 5242001 705 . | sample
O 38776 2011.05.12.19.05-35776_Genatyping_1Hour Room Temp Burl_JT_Cycler268RawD ata. R aw 5A12/2011 705 . | sample
Ll 3RVTE 2011.08.12.19.05-35776_Genotyping_THour Room Temp Rund_JT_Cycler2By1.5.31. RawData Raw BA2/2001 705 ... | sample
[ |3s497 2011.06.02.15.38-36497_Genotyping_4 SMP_R1_JT_Cpcler 35\FawD sta R aw E/2/2017 338 PM
[0 |3eda7 2011.06.02.15.38-36497_Genotyping_4 SMP_R1_JT_Cpcler 3541.5.36. R awD ata Raw E/2/2017 338 PM
.| 36784 2011.05.23.17.23-35784_Genotyping_45MP_384 Runl_Cycler36_JTWRawD ata R aw B/2352001 5:23 . | sample
Ll 38648 2011.06.12.16.56-38648_Genatyping_3ng new batch chip_J T_Cycler 354 awData Raw EBA12/2011 4:56 . | sample
O 387aT 2011.08.12.19.59-35787_Genotyping_RoomTempControl R1_JT_CpclerdBhR2.ram BA2/2011 789 ... | sample
L. 367aT 2011.05.12.19.63-35787_Genotyping_FRoomTempControl B1_JT_Cycler35hRawlata Faw 5242011 789 . | sample
O 357E7 2011.058.12.19.53-35787_Genotyping_FRoomTempControl B1_JT_CyclerdShwl 531 RawD ata Baw 51242001 789 . | sample
O 35306 2011.05.18.15.34-35806_G enotyping_G8 Fail chip run 2_Cpcler 35_JT“RawData Raw 51852011 334 . | sample
O 36938 2011.05.24.11.10-36938_Genatyping_4sarmples 2nd run 384RR_JT_Cycler26yRawD ata Raw 5/24/20171 11:10.. | Multiple
Ll 38634 2011.08.12.19.04-38634_Genotyping_3ng new batch chip R2_JT_Cpcler 354RawD ata R aw EA2/2011 704 .. | sample 2
< ?
[ Select / Deselect al 0k l [ Caticel

Figure 77. Example list of .raw data files available for upload into a study.

2. Genotyping Tab

Once the data are loaded (at the end of an experiment, by opening a .raw file, or opening a .sty file)
the software will automatically analyze the data. Alternatively, you can perform a new analysis by

~
pressing the [Analyze Data] icor®” ).

The analysis will determine the sample genotype, genotyping cluster plots, and call rates of the
genotyping assays. Genotyping calls include: FAM/FAM, VIC/VIC, HET, NTC, or U (no call). No-
call wells are also labeled with appropriate flags for troubleshooting purposes. Flags include:

¢ Norm Dye Outlier: Outlier from ROX normalization

e No amplification: NonNTC wells with signal <NTC

o Cluster Outlier: Identifies points too far from cluster centroid

e Between clusters: Identifies points too close to more than one cluster to call

e Manual No Call: Data that has been removed manually from particular assay/chip
o Sample excluded: Data that has been removed automatically from all assays/chip

No genotype is determined for flagged sample data. The system can flag wells according to criteria
outlined in Appendix D.
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The “Genotyping” tab is divided into three main sections:

e Chips and Assays contains a list of all assays and chips present in the selected file or study.
Toggling between selected assays and chips within the section is possible, with subsequent
analysis shown in sections two and three.

e Genotyping Results is a tabular list of all genotyping results for the selected chips and
assays. See the genotyping results chart below (Figure 78).

e Data display and data display icons are a graphical representation of genotyping results for
selected chips and assays, along with a data summary of each call type.
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Figure 78. Example of Genotyping Results in the Genotyping tab.
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Genotyping result categories in Table26 below that are NOT shown in boldface text are displayed in
Advanced user mode only.

Table 26. Genotyping result categories in the Genotyping tab.

Result Description

Chip SmartChip identification number.

Row Row of the well relative to the area defined in the Assay map file. Starting index is O.
Column Column of the well relative to the area defined in the Assay map file. Starting index is 0.
Assay ID SNP genotyping assay ID number from the Assay map file.

Assay Name

Name of the assay in the well from the Assay attributes file.

Sample Sample name in the Sample layout file.

Final GT Genotype of the sample automatically determined by the SmartChip qPCR Software or
manually assigned by a user.

Orig GT The original genotype of the sample determined by the SmartChip gPCR Software.

Rng: VIC The fluorescence range of the VIC probe measured during a run.

Rng: FAM The fluorescence range of the FAM probe measured during a run.

Rng: ROX The fluorescence range of ROX dye measured during a run.

End: VIC The end fluorescence value of the VIC probe measured at the end of the run.

End: FAM The end fluorescence value of the FAM probe measured at the end of the run.

End: ROX The end fluorescence value of the ROX dye measured at the end of the run.

Initial: VIC The initial fluorescence value of the VIC probe measured at the beginning of the run.

Initial: FAM The initial fluorescence value of the FAM probe measured at the beginning of the run.

Initial: ROX The initial fluorescence value of the ROX dye measured at the beginning of the run.

Angle The angle (in radians) of the determined genotype data point.

Score Confidence that a point belongs to the assigned cluster; the inverse of Cost. A higher Score is better.

Cost The normalized distance of a point from the center of a cluster of points. The inverse of
Score. A lower Cost is better. If Cost is above MaxCost, then the point cannot be genotyped .

Flags Indicates the reason for flagged data for which genotype is not automatically determined by
the software or manually excluded by the user.

Gender The gender of the genotype sample as defined in the Sample layout file.

Population The population of the sample as defined in the Sample layout file.

Customl Custom sample information 1, defined by the user during Sample layout file generation using
SmartChip ND Software.

Custom?2 Custom sample information 2, defined by the user during Sample layout file generation using
SmartChip ND Software.

Species Label associated with the assay coming from Assay attributes file.

Chromosome Label associated with the assay coming from Assay attributes file.

S-DispenseTip

S-Droplndex

The dispenser tip on the SmartChip ND used to dispense the sample.

The SmartChip ND dispense event for the nanowell. (The dispense head has 8 valves
that dispense liquids in nanowells. So, for example, an S-Droplndex of 4 means that the
nanowell was dispensed during the fourth time the dispense head was positioned and
released liquid.)

S-GlobalDropIndex The number of dispense events used by the SmartChip ND tip to dispense all samples
into all nanowells in the chip.

Table 26 continues on the next page.
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Table 26. Genotyping result categories in the Genotyping tab continued.

Result

Description

S-SP-Well

A-DispenseTip

A-DropIindex

A-GlobalDroplndex

A-SP-Well

The SmartChip ND Source Plate well from which the sample was drawn for dispensing into the
chip.

The dispenser tip on the SmartChip ND used to dispense the assay.

The SmartChip ND dispense event for the nanowell. (The dispense head has 8 valves

that dispense liquids in nanowells. So, for example, an S-Droplndex of 4 means that this
nanowell was dispensed during the fourth time the dispense head was positioned and
released liquid.)

The number of dispense events used by the SmartChip ND tip to dispense all assays

into all nanowells in the chip.

The SmartChip ND Source Plate well from which the assay was drawn for dispensing into the
chip.

3000

Data display

The Data display panel can be viewed using either default scaling or smart scaling (Figure 79). In
general, smart scaling provides a view of the data that is easier to interpret. You can easily switch
between the two scaling modes by clicking the [S] or [D] scaling buttons in the data display.

Assayld ] Assayld Assayid

200

200 400 €00 800 1000 1200
vic

Figure 79. Data display panel.

(092924)

takarabio.com Page 93 of 127
Takara Bio USA, Inc.


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual

Position the cursor over the datadisplay and right-click to open a pop-up box with multiple data view
options (Table 27).

Table 27. Data view options in the data display.

Function Description

Copy Copies the data to a clipboard from which it can be pasted into other
files.

Save Image As Save the image with a different file name.

Page Setup User-established page layout parameters and printer settings prior to

printing an image of the data display (e.g., paper size, source,
orientation, and margins).

Print Prints the current data display.

Show Point Values Place crossbars over any call to display Assay ID, Sample, Genotype,
Score, Fluorescence range, Ending fluorescence value, and Angle.

Un-Zoom Undo the most recent manual zoom/pan.

Undo All Zoom/Pan Restore the automatic zoom/pan.

Set Scale to Default Adjust zoom/pan so that all points are visible.

Polar coordinates Display points in a polar coordinate system where the x-axis represents

the combined fluorescence of VIC and FAM and the y-axis represents
the angle defined by VIC and FAM in radians.

Smart Scaling Adjust zoom/pan to show the vast majority of points and crop extreme
outliers.

Show curve legends Highlights user-selected call information horizontally across the
genotyping results list.

Show SNP database Displays the SNP database when available. SNP databases can be
defined in Admin mode.

De-select all wells De-selects data from any previously selected wells.

Table 28. Data display icons.

No amplification—NonNTC wells with signal
<NTC

Cluster Outlier—Points too far from cluster
centroid

FAM/FAM—Homozygotes

o HET—VIC/FAM Heterozygotes

Between Clusters—Points too close to

VIC/VIC—Homozygotes more than one cluster to call

Manual No Call—Removed manually from

NTC—No Template Control d . .
particular assay/chip
. Norm Dye Outlier—Outlier from o Sample excluded—Removed automatically
ROX normalization from all assays/chip

Manually edited genotypes will have a solid fill and a corresponding genotype icon. A color-filled
icon represents a manually assigned genotype, while an open icon represents the automatically
determined genotype (Table 28).
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3. Heatmap Tab

Clicking the Heatmap tab opens a study heatmap (Figure 80). The heatmap displays the sample
genotype across the assays loaded into a study over a single or multiple SmartChip Panel(s). In
addition to called genotypes, the heatmap displays icons indicating various flags and exclusions as
described in Table XXIX in the previous section. The heatmap is useful for assessing assay - or

sample-specific issues with a low call rate.
NOTE: You canscale the display by turning the mouse scroll wheel while pressing the [Ctrl] key.

File  Advanced Actions Help

Protocal: Layout file: G | Setu)

| Study I Genotyping | Heatmap |Chip maps | Settings I Sample summaries | Assay summarnes I Fulleles|
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Figure 80. Example genotyping heatmap.
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4. Chip Maps Tab

Clicking the Chip maps tab opensa chip map showing the distribution of measurements across the
SmartChip Panel (Figure 81). Any chip with a study can be selected via the Chip pull-down menu. If
applicable, a histogram of measurements is also displayed.

NOTE: You may want to resize the columnsin this window to make them wide enough to read the
contents. You can resize the entire grid by dragging the first column wider or taller.

. =en
File a&Measure drop-down menu )
Protocol Layout fils: [y =y Setop  Run | Anabysts
| Study | Genotying | Heatmap | G maps | Setings | Sample sunmanes | Assay summanes [ Alsies .
[ . — Visual toolbar
Mesaue: o amolfcation o uster Ouh =] [B] [ 1] [] [ Smootn oo (42106 - : D
5 5 &7 68 62 70 n = [Ho amplification or
18 False False Fi e falee
18 Fase  Faze  F| Display options - [
20 Fal alse False F
Falzse True
iﬁesize cells by dragging here ) False  False .
False  Falze K
24 False False False False False False False !
25 False = False False False False Falsa  False
26 False False False False False False .
27 Trus False False Falsa False Tr.{ Chipmap graph digpmy .
28 False False False False True
23 True False False False False False False
0 True False False False False False False
n False False False False False False False 6000
a2 False False False False False False False
1 False False False False False False False 5000 4
H False False False False False False False
k1) False False False False False False False 4000 4
36 False False False False False False False E 3000 4
7 False False False False False False False 3
3 False False False False False False False 2000 1
] False False False False False False False
20 False False False False False False False 1000 4
41 False False False False False False False
4z False False False False False False False ']
e . e o o o P . = Talse true
] " v
Genotyping analysis | Pressure OK

Figure 81. Chip maps tab.

Measure: Use the Measure drop-down menu to select the measurement you want displayed for the
data: Assay ID, Sample, Not called, Sample excluded, No amplification or Cluster Outlier,
Manual No Call, or Norm Dye Outlier. All columns from the full data table are available, plus the
following information in Table 29.
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Table 29. Additional information available in the Measure drop-down menu.

Measurement Description
Assay ID Assay ID used for genotyping assays in the SmartChip Panel.
Sample The Sample layout based on the SmartChip layout file generated by the

SmartChip ND and loaded into the qPCR software.

Not called The combination or sum of all subflags, e.g., Norm dye outlier, No
amplification, Cluster Outlier, Between clusters, Manual No Call, and Sample
excluded. True indicates that a genotype HAS NOT been called; False
indicates that a genotype HAS been called.

Sample excluded Individual nanowells in which the data have been excluded automatically or
manually.

No amplification Nanowells in which amplification is not detected or high coast is above

or Cluster Outlier MaxCost.

Manual No Call Nanowell data that was manually flagged and not included in the overall
analysis.

Norm Dye Outlier Nanowell data designated as outliers based on ROX normalization signals.

Chip map graphic display: When the mouse cursor is positioned over the map, a tool tip displays
details for the well under the cursor.

By clickingon a well in the map, the table orimage corresponding
to the well is highlighted. It is also possible to select/deselect

multiple table items by pressing the [Shift] key while clicking on
table cells. The Image Vieweralso supports [CtrI]+[mouse click].

The visual toolbar: * TG ~ 309

You can perform the same adjustments with the visual toolbar as with the Image Contrast Toolbar
(see page 105).

Display options: You can use these icon!= J j ) to display the map, histogram, or both,

respectively.

5. Settings Tab

The Settings tab (Figure 82, Table 30) shows SNP genotype analysis settings. We do not recommend
changing these settings, but you may opt to modify the minimum sample call rate (“MinCallRate”). If
you change any settings, the genotyping data will automatically be re-analyzed the next time the
analysis panel is selected. Refer to Appendix C.
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File  Advanced Actions Help

Protocal: Layout file:

Study | Genotyping | Heatmap | Chip maps | Settings | Sample summaries | Assay summaries | Alleles

15

0
Ward
6
20000
20000
0.6

0

Both
Small
False
False
Small

Advanced
Detailed settings

Genotyping analysis |

SquaredFuclidian Genotyping tab.

]

hJ setup Run

Mote: to change these settings, go to
the Setup panel, and select the

Pressure: QK

Figure 82. Settings tab.

Table 30. Description of functions in the Settings tab.

Measurement

Description

Angle Weight

DistanceMeasure
EndCycle

Linkage
MaxCost

MaxIncreaseW1

MaxIncreaseW?2

MaxRatio

MinCallRate

Normalization

ROXOutliersRemoval

VICOutliersRemoval

Arithmetic weight of the value of the angle measurement compared to
those of VIC and FAM measurements.

One of Euclidian or Squared Euclidian.

The amplification cycle used for end-point analysis. If the value is 0, the
last existing amplification cycle is used for data analysis.

Method used to link the clusters.

The genotype data point is marked as “Unknown” if its calculated cost
function is larger than the default value (6).

Maximum fluorescent increase for the VIC probe. If the increase in VIC
probe fluorescence is above the default threshold (20,000) the well is
considered undetermined. To disable this threshold, set the value to O.
Maximum fluorescent increase for the FAM probe. If the increase in FAM
probe fluorescence is above the default threshold (20,000) the well is
considered undetermined. To disable this threshold, set the value to O.

A genotype data point located between two clusters is marked “Unknown”
if the cost ratio of the data point is larger than the default value (0.6).

If the call rate percentage of a sample falls below the default threshold
value (0), the sample is put on the Exclude list and all assays for this
sample are excluded from data analysis and summary.

Select the type of normalization and optional color correction.

Select how ROX outliers are excluded from data analysis and data
summary.

Select how VIC probe outliers are excluded for data analysis.
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6. Sample Summaries Tab

The Sample summaries tab (Figure 83) provides data summaries organized by sample, including
repeats and samples by chip. A global summary of assay performance, detailing genotypes and call

rates for assays, is provided in a table format.

File  Advanced Actions Help
Protocal: Layout fie: 3= | 7| setup Run | Analysis
| Study I Genotyping I Heatmap I Chip maps I Settings | Sample summaries |ﬂssay summaries I Nleles|
Samples Samples by chip Global samples
Sample Call rate Mot called ‘.: Sample Chip Callrate % = Sample Callrate % |=
NTC 48 0 1D[| = ‘ NTC 42104 96 100.00 NTC 96 100.00
100012 48 ] 100 | 100012 | 42104 56 100.00 |(=| | 100072 96 100.00 3
100002 48 0 100 100008 42704 96 100.00 100002 96 100.00
100410 48 ] 00 100410 | 42104 56 10000 — | 100410 96 100.00 [
008215 48 0 100 008215 42704 96 100.00 00g215 96 100.00
528 46 2 95 528 42104 52 95.83 528 92 5583
100002 48 0 100 100002 42704 96 100.00 100002 96 100.00
101043 48 ] 00 101043 42704 56 100.00 101043 96 100.00
100009 48 0 100 100009 42104 96 100.00 100009 96 100.00
100452 47 1 97 100452 42104 55 58.96 100452 95 58 96
003647 48 0 100 003647 | 42104 o6 100.00 003647 96 100.00
1146 42 B &7 1146 42104 h ] 8750 1146 24 2750
100002:1 48 0 100 100004 42104 o6 100.00 100004 96 100.00
:,“r 0401 i an | n 1;“ 100007 | 42104 56 10000 _ | 100007 96 100.00 1

Genotyping analysis |

Pressure: OK

Figure 83. Sample summaries tab.

7. Assay Summaries Tab

The Assay summaries tab (Figure 84) provides data summaries organized by assay chip and assay.

File  Adwvanced

Protocol:

Setup Run | Analysis

Assayl 42104
Assayd 42104
Assayb 42104
Assay7 42104
Assaydd 42704
Assay3h 42104
Assayl7 42104
Assay1d 42104
Assay2l 42104
Assay2d 42704
Assaydl 42104
Assaydd | 42104
Assayd 42104

Mmmme At | AANA

4| n
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<

Actions  Help
Layout file: D=4
| Study I Genotyping I Heatmap I Chip maps I Settings I Sample summaries | Assay summaries |.Nlele5|
Assays by chip Assays
Mame  Chip FAM/FAM VICVIC WIC/FAM HMotc: » Name
12 ik B 0 Assayl 12 kil B
B 58 40 2|=| | Assay3 B 58 40
48 2 36 0 Assay5 48 22 36
30 46 30 0 Assay7 30 46 30
16 50 40 0 Assay3dd 16 50 40
8 ik 10 0 AsgaydD 2 g8 10
46 24 36 0 Assayl? 48 24 36
28 10 8 0 Assay1d 88 10 ]
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44 30 32 0 Assayd] 44 30 32
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Genotyping analysis |

Pressure: OK

Figure 84. Assay summaries tab.

(092924)

takarabio.com
Takara Bio USA, Inc.

Page 99 of 127


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual
8. Alleles Tab

The Alleles tab (Figure 85) shows the genotyping calls, as long as the Assay attributes file defines
which nucleotide is associated with a particular dye for each assay.

File Advanced Actions Help

Frotoso Layoct fle OE Setup Run  Analysis
Assay AA AC AG AT CC GG CT GG GT TT U
M26 424 67 496 13
M33 626 69 21 15
M43 804 3011571 08
M6 656 19 s 11
M7 24 74 66.7 15
M24 617 33 267 83
M31 580 402 19
M40 554 70 M1 35
M42 785 26 156 33
M3 70 1.1 89 30
ME 952 04 26 19
M2S 415 56 422 107
M35 38 15 902 44
Mas 3593 15 15 11
M43 446 54 457 43
M13 639 44 30.7 09
MI8 846 56 285 1.3
M32 643 67 26.7 24
M6 672 63 252 13
M45 433 54 428 80
M45 950 15 26 09

Genotyping analysis |

Figure 85. Alleles tab.
G. Analysis Tool Icons

Table 31. Genotyping analysis tool icons.
Tool Icon Function

O

Manually starts cluster analysis. In almost all cases a cluster analysis

AMEIR7AD BEES is started automatically when needed.

= Genotyping . .
settings Takes you to a page where you can review the settings.

A Allows sorting by multiple columns simultaneously.

2l Sort g oy P y

Filter Not applicable in genotyping mode.

'
i Show scatter plot Not applicable in genotyping mode.

1. Analyze Data Icon
D
The [Analyze data] icon®* ) can be used to re-analyze data.

2. Genotyping Settings Icon

The [Genotyping settings] icon () takes you to the Genotyping settingstab in Setup mode, where
you can review the genotyping settings.
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The [Sort] Icon ("El ) opens a dialog box (Figure 86) and allows you to sort the table by one or more

columns.
Sort |
Sort by
) Ascending
’GT vl @ Descending
Then by
@ Ascending
[HEgS v] ) Descending
Then by
[-undeﬁned- vl -
[ 0K ] [ Cancel
\ )

Figure 86. Sorting dialog box.

For a more convenient way of sorting by a single column, click on the column header of the Full data
tab (Figure 87). A second click reverses the sort order.

Study | Genotyping | Heatmap | Chip maps | Settings | Sample summaries I Azsay summaries|

E01.001.113_10
EC1.008.125_10
E01.135.010_10
E01.163.742_10
E02.157.5973_10
E02.081.606_10
E02.108.765_10
E02.158.424 10
E04.080.606_10
E04.141.582_10
E0B.032.425_10
E05126.262_10
EC5.138.555_10
EO&.049.290_10
E06.133.952_10
E0E.147.525_10

L3

m

44087
44087
44057
44057
44087
44087
44087
44087
44057
44087

0
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Chip Row Column

27
28
23
30
A
32
33
34
35
63

Assay |0
E01.001.113_10
E01.001.113_10
E01.001.113_10
E01.001.113_10
E01.001.113_10
E01.001.113_10
E01.001.113_10
E01.001.113_10
E01.001.113_10
E01.001.113_10

Figure 87. Sorting by a single column from the Full data tab.

Lssay Name
E0T1.001.113.10
E01.007.113_10
E01.001.113.10
E0T.001.113_10
E01.001.113_10
E0T1.001.113.10
E01.001.113_10
E01.001.113_10
E01.001.113.10
E01.007.113_10
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XVII. Image Viewer

A. Introduction

The Image Viewer is accessible viathe Advanced drop-down menu in Analysis mode (Figure 88). For
genotyping assays, data is collected at three wavelengths or waves. At each PCR cycle, three images (one

per wavelength) are collected. These waves can be viewed by selecting the appropriate wave and cycle
number.

NOTE: Genotyping .sty files are not associated with images; therefore, no images are available when a
sty file is loaded.

;File View
@le 00 03 |a & we - @00
B F R K R - F s - L R E X X Il
2 X X B . R R L L] . BN R X |
SR SAs LR R S S - - SR asES
2 B E R -e s . & W - = A A B A
TEETTTEYTRRRE Y TITIII R
SEHNs e s A - - FHE B8NS
. R N L N N - - e 886
. F B & % = - % 0w = . N B
EE s "es B B . . . R RN
FEEH e s R R - - ‘X L I R
=8 8N s R - L ] .2 R R B
.. as aas &« W - - Dbill
< : | > pq.y
X:456, Y:236, 7619 I< 25213 >l
Izigure 88. Image Viewer window. ’
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B. Image Viewer Shortcut Icons

Table 32. Image Viewer Shortcut Icons

& Print & Quick select
F
T S Zoom in/zoom out o Snap an image
P r
O Image contrast = Start continuous digitization
L3
> Auto contrast o Manual filter selection
oo ) Enable shutter control (this icon
oo Toggle overlay displa
- 99 y display @ should always be turned on)

&, Map window Q Manual lamp toggle
Selected waves: Toggle between fluorescence and
YBR
S 0-SYBR F white image mode

image selector

NOTE: A green triangle'” ) at the top left of an icon indicates that you can change settings for the
icon’s action by pressing [Ctrl] + [icon].

T v Q .. : :
Some icons(ﬁ w0 VF )are only visible on the computer controlling an instrument, not
on remote computers.

1. Zoom Icons

The [Zoom] icons ((‘B @ ) increase or decrease the size of the Image Viewer. By selecting [Shift]+

@ , the Image Viewer window will attempt to resize itself to occupy the same area as the displayed
image. Another way of sizing the image is to press the [Ctrl] key while turning the scroll wheel on
the mouse.

2. Snap Icon

Use the [Snap] icon ( O] ) to start a single acquisition with the default settings, e.g., exposure time,

frames to average (Figure 89).

Snap .

Exposing

Cancel

Figure 89. Acquiring an image with the Snap icon.

3. Image Contrast Icon

(092924) takarabio.com Page 103 of 127
Takara Bio USA, Inc.


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual
Fluorescence images generated by the instrument typically have a very large dynamic range. Using

the [Image contrast] icon';{-): ), you can adjust the mapping of 65,535 possible image intensity
levels to 256 shades of gray. Drag the control points with the mouse to adjust the mapping (Figure
90).

Image contrast settings_‘ ﬁ

4 T T I T T T T I T T T

0 500 1000

Figure 90. Image contrast settings.

4. Image Contrast Toolbar

The contrast slider toolbar (Figure 91), located at the bottom right of the Image Viewer, can achieve
similar effects as those using the Image contrast icon.
< 210 2261 >

Figure 91. Contrast slider toolbar.

Simply click and drag the left and right edges of the grayscale bar or the whole bar itself (Figure 92).

Figure 92. Click and drag the grayscale bar.

Scrolling the mouse wheel while the mouse is over the center of the grayscale bar (Figure 93) changes
the shape of the curve and is equivalent to dragging the center control point in the image contrast tool.

)
Figure 93. Scrolling while the mouse is over the grayscale bar.
The buttons to the left and right of the grayscale bar quickly reset the mapping limits to 0 and 65,535,

respectively (Figure 94). Altematively, you can also double-click on the left orright edges of the bar.
< =

Figure 94. Left and right buttons on the grayscale bar.

Right-click on the toolbar to change the underlying color map (Figure 95).

_ Black to white
W  Vhite to black

Figure 95. Change the underlying color map.
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5. Auto Contrast Icon

Use the [Auto contrast] icon ( P and [Ctrl]H o ) to adjust the upper and lower image contrast and
to specify when and how the auto contrast operation is applied (Figure 96).

AutoContrastAfterimageloading  True
AutoContrastAfterSnap True
HighCutoff 0.998
LowCutoff 0.005

AutoContrast Afterimageloading
Perform an auto contrast operation whenever an image is loaded from file.

Figure 96. Auto contrast settings.

Table 33. Auto contrast controls and functions.
Control Function

AutoContrastAfterimagelLoading Perform an auto contrast operation whenever an image is
loaded from file.

AutoContrastAfterSnap Perform an auto contrast operation whenever an image is
taken with the camera.
HighCutoff The high threshold is set such that all pixels above the

HighCutoff are colored white.

LowCutoff The low threshold is set such that all pixels below the
LowCutoff are colored black.

6. Map Window Icon

Use the [Map window] icon?EG ) to display the entire image. After selecting this icon, drag or
resize the red rectangle to change the viewed portion of the image (Figure 97).
XS

7
' Image map

Figure 97. Using the Map window icon to change the viewed portion of the image.
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7. Quick Select Icon

Use the [Quick select] icon (& ) for fast switching between images of particular interest (Figure 98).

iNomalization
MNomalization - white
Reference
Reference - white
First cycle

Last cycle

Figure 98. Switching between images with the Quick select icon.

8. Digitize Icon

Selecting the [Digitize] icon (" ) starts a continuous, live digitization procedure (Figure 99). The
exposure time can be adjusted.

|

Exposing

U

500 msec -

[ ok | [ Cancel |

Figure 99. Live digitization procedure.

9. Select Filters Icon
Use the [Select filters] icon fo. ) to manually select filter position (Figure 100).

You can move the filter wheels by selecting filters in the wheel drop-down boxes. Use the button to
see the physical filter positions. Once a triplet of wheel positions has been defined, it is possible to
give it a name by pressing the [New] button. In the future, the triplet can be referred to by this name
in the Filters tab.

You can turn onwhite light illumination by clicking the “White light” checkbox. The [Home] button
initiates the wheel homing procedure.

Select filters P

MName: ’SYB R - ]
[ Rename... ] [ Delete ]

Bxcitation wheel: | SYBR -]

Emision wheel: ’SYEF{ v]

Dichroic whesl: | SYBR-FAM -]

[ White light

[ Home ] EE

Figure 100. Manually select filter position.

IMPORTANT: Do not change filter settings. Filter settings are preset at the factory based on the
hardware of the cycler. The “Name” field at the top (e.g., SYBR) is mapped to the protocol.
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XVIII. SmartChip ND Cycler Maintenance

A. Maintenance Schedule

1. Replace the lamp onthe SmartChip ND Cycler after 500 hours of service (approximately 250 runs),
annually, or if it fails to light.
2. Have Takara Bio staff check and calibrate the SmartChip ND Cycler every 12 months.

B. Maintenance Instructions
1. Changing the O-Ring

The SmartChip gPCR Software displays a warning message if the seal loses its ability to maintain
pressure over the SmartChip Panel. This is generally due to dirt or contamination on the sealing
surfaces of the two o-rings. Thereis a large o-ring that seals to the pressure film and a small o-ring
that seals the pressure tray to the instrument Figure 101).

Figure 101. Chip holder.

IMPORTANT: If multiple SmartChip ND Cyclers are connected to the same air line, make sure that
the others are not in use. Otherwise, losing air pressure will cause assay failures.

a. Pressthe [open-drawer] icon (’*"f" ) to extend the chip holder out of the SmartChip ND Cycler.
b. Switch off the cycler and disconnect the power and air supply to the instrument, as described
below.
i. Switch off the air pressure valve at the source.

ii. Disconnect the instant tube fitting at the back of the instrument (hold the strain relief
ring in while pulling outward on the tube end). Grip the tube firmly, as there will be
residual pressure in the line.

iii. Manually rotate the chip holder clockwise (i.e., outward) to its maximal position.

IMPORTANT: Gently move the chip holder to engage the sensor which detects the
chip holder in the fully extended position.

c. Remove or loosen the pressure window tray screws:
i. Remove four flathead screws and the metal panel on the front of the instrument above
the doors. Be careful not to drop the screws.
ii. Loosen two socket head screws, remove the toggle latch cover (black U channel) and
open the toggle latches.
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d. While wearing gloves, clean the pressure window tray and o-ring:
i. Slide the pressure window tray outward and remove it from the cycler.
ii. Clean the glass with anhydrous ethanol and a soft, lint-free cloth or optical wipe. Make
sure there is no dust on the surface of the glass.

IMPORTANT: Do not use general-purpose laboratory wipes, as they are too abrasive
and will scratch the glass.

iii. If there is obvious debris on the exposed o-ring, clean the surface with ethanol and a
soft, lint-free cloth.
e. If either or both o-rings show obvious nicks or gouges visible on the surface, replace them:
i. Getnew o-ring(s) from the supplied spare parts kit or order them from Takara Bio.
ii. Use a toothpick or soft tool to lift the old o-ring from the groove.

IMPORTANT: DO NOT use metal picks as they may damage the o-ring groove.

iii. Clean the o-ring groove with ethanol and a cotton swab. Make sure that all lintand dust
is removed from the groove.

iv. Replace the o-ring by moistening the ring with deionized water, placing the ring over
the groove, and pressing it down into the groove.
IMPORTANT: Do not use a wiping motion when installing the o-ring. Wiping can
cause the ring to stretch or bunch and not seal properly.

f. Reinstall the pressure window tray:

i. Close the latches, replace the lock bar, and tighten the socket head screws. As you close
the latches, make sure you feel the pressure window tray connecting to the D-Sub
electrical connector at the back of the housing.

ii. Replace the panel and four screws.
g. Reconnect the air line and open the air valve. (This is a reverse of Step b.)
h. Reconnect the electrical power to the cycler but do NOT power it on.

IMPORTANT: Follow the next steps exactly.

i. Reset the qPCR software and power up the cycler:
i. From the open Chip info window, select NoChip—CloseDrawer. There will be two
error windows that open. Select [OK] in each window.
ii. Exitthe cycler software by selecting the red [X] icon in the upper right corner of the
software window.
iii. Remove the USB cable (which connects the cycler to the computer) from the computer.
iv. Power the cycler on and plug in the USB cable.

IMPORTANT: Make sure the chip holder is fully out (see Figure 102, above).

v. Restart the cycler software and wait for the cycler to finish Homing Wheels.
vi. Keeping your hands clear of the chip holder and door, go to the Run tab and select the
[open-drawer] icon.
vii. Wait 10 sec then select NoChip—CloseDrawer from the open Chip info window.
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2. Cleaning the SmartChip ND Cycler

Do not clean the exterior of this equipment with solvents or harsh chemicals. Only clean using a
damp cloth and mild detergents. Always unplug the instrument before wiping it down.

C. Fixing Issues with the Lamp
If the lamp fails to light, it is likely that either you need to replace the lamp or that the lamp thermal
switch has been tripped.
IMPORTANT: UNPLUG THE INSTRUMENT BEFORE REPLACING THE LAMP. Determine the
cause of the thermal trip and take preventative action, i.e., improve ventilation and make sure that the
laboratory temperature is within specifications (15-30°C).
1. Lamp Thermal Switch Tripped
Power cycle the instrument. If the problem persists, replace the lamp.
Follow the instructions for replacing the lamp. After removing the lamp cover, reach into the
instrument and press the thermal switch reset button located on the left side of the lamp housing (as
you face the back of the cycler).
2. Changing the Lamp on the SmartChip ND Cycler
a. Turn the machine off and remove the power cord.
b. Rotate the instrument to allow access to the rear of the machine. Loosen the four screws on the
top right of the rear of the instrument and slip the lamp cover off the back of the instrument.
c. Loosen the locking screw just below the lamp (Figure 104).
Figure 102. Locking screw below the lamp.
d. Remove the fan and lamp, leaving the wires connected.
IMPORTANT: The wires are short. Do not overextend them.
e. Ejectthe lamp by pulling back onthe wire lever (Figure 103). Remove the old lamp and discard.
Replace with a new lamp supplied by Takara Bio, being careful to not touch the internal parts of
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the lamp. The wire lever should be pushed forward (away from the fan) to facilitate installation.

Figure 103. Ejecting the lamp assembly.

f. Now place the fan and lamp assembly back into the instrument, being careful not to trap the white
wires (Figure 104).

s

Figure 104. Replacing the lamp assembly.

Once the assembly is in place, tighten the locking screw.
Replace the cover and tighten the screws used to secure it.
i. Connect the power and verify that the lamp is functioning by starting a run.
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XIX. Troubleshooting

If the SmartChip ND Cycler or SmartChip gPCR Software does not respond as desired or a warning is displayed,
please attempt to rectify the problem using Table 34 below. If you cannot solve the problem, please contact
Takara Bio technical support (technical support@takarabio.com).

Table 34. Troubleshooting.

Problem Possible cause Solution
Pressure warning, bottom Low supply pressure Make sure the supply pressure is set to
right of software window between 100 and 120 psi (6.9-8.3 bar).

(numbers turn red) or pop-up
window describing the error

Chamber pressure <20 psi at e Seal failure e Try to reseal (button option in software)
start of run. e Dirty, damaged, or ¢ Replace the o-ring in the chamber
missing o-ring
e Hole in sealing film e Use a new pressure seal
Chip holder does not eject e Low system pressure e Check system pressure
e Chip stuck in e Try loading and unloading the chip
instrument (does not holder. Look inside to check that the
unload with chip chip is not dislodged and jammed. If so,
holder) unplug the system, disconnect from air

pressure, and remove the access panel
to clear the jam.

Temperature sensor error or Possible sensor failure Unplug the USB and restart the software and
system does not hit target system. If the problem persists, call Takara
temperatures Bio.
Lamp fails to light Lamp failed or lamp thermal Power cycle the instrument. If the problem
switch has been tripped persists, check the lamp thermal switch
and/or replace the lamp.
Lamp thermal switch tripped Instrument may be poorly Improve instrument ventilation and/or lower
ventilated or temperature in the temperature in lab. Power cycle the
lab may be too high instrument. Push the red reset button until it
clicks. If the problem persists, replace the
lamp.
Filter wheels fail to home Communication error Try re-homing the wheel from the Filters

button on the image capture screen. If the
problem persists, restart the instrument and

software.
Loss of communication Cable, camera, or board Check the USB cable, restart the software,
disconnected restart the SmartChip ND Cycler,

unplug/replug the USB cable.

Software does not start Orphan process Use Windows Task Manager to end
existing WaferGen.exe Process.
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Appendix A: Installing SmartChip gPCR Software

For the computer that controls the instrument, install the gPCR software in instrument control mode. In this
mode, the software both controls the SmartChip ND Cycler and performs analysis of the results. When installed in
instrument control mode, the Windows desktop shortcut is named SmartChip gPCR Instrument.

You can also load the software onto a remote computer for the convenience of performing data analysis outside
the laboratory, such as at your desk. For this purpose, install the software in analysis mode. The Windows
desktop shortcut for the software installed in analysis mode is named SmartChip gPCR Analysis. In
general, instrument control options are not available when the software is installed in analysis mode.

IMPORTANT: Once the SmartChip gPCR Software is installed in either instrument or analysis mode, it cannot
be changed to the other mode unless you uninstall and re-install the software. Please refer to the ReadMe file
under Installation Instructions\on the SmartChip gPCR Software Installation CD.

1. Logon to the target computer appropriately so that you can install the SmartChip gPCR Software. Depending
on the version of the Windows OS running your computer and how it is integrated with a larger network, you
may need to log onto the computer in Administrator mode or get help from your IT department in order to
install the software.

2. Before installing the SmartChip gPCR Software from your CD, you will first need to install several third -
party software components that are also located on the CD. Please refer to the ReadMe file located in the
Installation Instructions\on the installation CD.

a. Open the directory called Install these first\

b. RunAltovaXML2010R2.exe,acceptthe license agreement, and choose to install the complete
setup. Please note that revision 2010rel. 2 is required. AltovaXML provides support for managing
xml files.

c. Rundotnetfx35.exeandacceptthe licenseagreement. This is the Microsoft .NET 3.51 updater,
which provides required software framework functionality.

d. Extract the contents of the .zip file to install Apache FOP, which provides tools to write .pdf
documents, as follows:

i. Extractthe contents of the .zip file intothe C: \Program Files directory so that you end
up with a folder at C: \Program Files\fop-0.95. To do this, enter C:\Program
Files when the installer prompts you for an installation location. Note that for 64-bit
Windows installations, the path is C: \Program Files (x86).

ii. Verify installation by checking that there is a file called
C:\Program Files\fop-0.95\fop.bat.

e. Run jre-6u2l-windows-1586-s.exe, Which installs Sun Microsystems Java support for
executing Java.
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3. Run the SmartChip gPCR installer:
a. Runthe setup.exe program in the SmartChip gPCR\directory on the CD.
b. Read the license agreement and, if you agree, select the [l agree] button.
c. For system configuration:
i. If you are installing the software to the computer that will control the SmartChip ND Cycler,
select the Instrument control button.
ii. If you are installing the software to a remote computer that is not controlling the SmartChip
ND Cycler, select the Offline analysis button.
d. Accept the recommended installation location.
e. For instructions on how to install FOP, refer to the ReadMe file located in the ITnstallation
Instructions\on the SmartChip gPCR Software Installation CD.

Appendix B: SmartChip gPCR Software File Locations

SmartChip qPCR Software is compatible with Windows XP and Windows 7. The file path for locating executable
files is in the following directory, depending on the operating system:

e Windows XP and Windows 7, 32-bit—C:\Program Files\Wafergen\gPCR
e Windows 7, 64-bit—C:\Program Files (x86)\Wafergen\gPCR

The data configuration path is located in the following directory, depending on the operating system:

o Windows XP—C:\Documents and Settings\All Users\Application
Data\Wafergen\gPCR

e Windows 7 —C:\ProgramData\Wafergen\gPCR

Appendix C: Exogenous Controls—Yeast Control Fragments

For gene expression analysis, SmartChip Panels may contain PCR assays for yeast DNA targets. These are
considered exogenous controls because your experimental samples are not expected to contain yeast genes. They
are labeled: WGBS-YCFn, where n is a number from 1 to 4. The actual number of PCR assays for yeast controls
is specific to a particular SmartChip Panel. These assays are designed to detect DNA in a yeast control cocktail
that can be added to samplesas a positive control for your PCR. After dilution, the effective concentration of each
of the yeast targets in a well of the SmartChip Panel is indicated in Table 35 below.

Table 35. Yeast control concentrations per well.

Yeast control Concentration (copy number/ul)
WGBS-YCF1 5x 10°
WGBS-YCF2 5x 108
WGBS-YCF3 5 x 107
WGBS-YCF4 5 x 1068
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A. Expression Curve Analysis

We do not recommend changing Curve analysis settings. If you choose to do so anyway, select the

[Curve analysis settings] icon () while in Analysis mode, or select the Curve analysis tab while in
Setup mode. The parameters are listed in the display table below (Figure 105).

See “Expression Analysis Parameters” in this appendix for a description of the settings.

File  Advanced Actions Help

Protocol: Layout file: 4] 7 P Setup Run | Analysis

e

Curve analysis settings icon Analysis mode J

S

File Advanced Actions Help
Protocol: [ vl Layout file u Setup | Run  Analysis
| Themnal profile | Sample list | Assay map | Fiters™ | instrument settings | Post un | Curve aralysis™ .Assayamt:ueﬂ §
MaxBasebne Drift 15.00 3 ’
MaxCt 35.00
MaxDeviationFromExpected Tm 200
VB 300 Setup mode J
MelktMuttimodal 1.00
MektPeakLsft 0.60
MektPealkRight 0.30
MinAmplfication 800 A
MinEfficiency 1.50 Curve analysis tab J
NoAmplification Ratio 2.00
Bl Outlier detection
GrubbsConfidence 0.05
GrubbsMinSd 0.25
Informative ReplicatesSD 0.60 -
27 1
B Settings
MekCurveSmoothing Kemel 7
Nomalization None
PointsUsedForCurve Fit 15
RemoveBaseline True
UseSecondDerivative Max True
MininformativeCount
Required number of ‘good’ Ct's to decl licate set Informative”. Default is 2. i imized by WaferGen Biosystems.
e 2 Curve analysis parameters inacouyale analysis oSS,
L
DNA binding dye analysis ‘ Pressure: OK .

Figure 105. Curve analysis settings.
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In general, we do not recommend changing the Genotyping settings. You may, however, opt to modify

the minimum sample call rate (“MinCallRate”). To do so, select the [Settings] ic... () while in
Analysis mode, or select the Genotyping settings tab while in Setup mode (Figure 106).

File  Advanced Actions

Protocol

Help

Layout fle

AE

Setup  Run | Analysis

File  Advanced Actiony

D3
/
/,/"

( i i "y ([ Analysis mode
\ Genotyping Settings Icon ) Y )

4

/
—
-

Genotyping Settings tab J

Protocol: IGT with assay attributes

-

] file: Generic mouse panel MD file no assay names B

Themal profile I Assay map I Assay aﬁributes‘| Genotyping Settings | Sample list

Lo @]

"ll_setzl Run Analysis

Advanced
AngleWeight
DistanceMeasure
EndCycle
Linkage
MaxCost
MaxIncreaseW1
MaxincreaseWW2
MaxRatio
MinCallRate
Nomalization
ROXOutliersRemoval
UseEndPointOnly
UzeSnpDB
VICOutliersRemoval

15
SquaredEBEudlidian
0

Ward
6
20000
20000
0.6

0
Both
Small
False
False
Small

Minimum sample call rate

System default: 0

Change... E Apply default

You can use these controls to adjust
Minimum Sample Call Rate

J

Advanced
Detailed settings

Setup mode

Genotyping analysis |

Pressure: OK .-

Figure 106. Curve analysis settings.
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C. Expression Analysis Parameters

Table 36 below shows the parameters used for qPCR analysis. Some can be adjusted in the Curve
analysis tab in Setup mode. Settings shown in shades of red in the table below can affect expression
analysis results, whereas items in gray affect only the assignment flags to your data.

Table 36. Expression analysis parameters.

Threshold and description

DNA binding

dye-based
PCR

Probe-
based PCR

Affected flag

Curve Flagging

Curve Rejection

HighCt: Flag wells where the calculated Ct value is higher
than this value. This value would be lower than MaxCt,
which would cause the curve fit to fail.

HighEfficiency: Flag wells where the calculated efficiency
(based on the curve fit) is higher than this value. This value
should be less than MaxEfficiency (see below).

LowCt: Flag wells where the calculated Ct value is less
than this value. This value should be higher than 4.5.

LowEfficiency: Flag wells where the calculated efficiency
(based on the curve fit) is less than this value. This value
should be higher than MinEfficiency.

LowSaturation: Flag wells where the saturated
fluorescence signal is less than this value.

LowSaturationBaselineRatio: Flag wells where the ratio of
baseline fluorescence versus saturated fluorescence is less
than this value. This value can become meaningless when
high background fluorescence is present.

The ratio is calculated from the curve fit parameters:
(D+A)/A, where D and A are parameters in the sigmoidal fit
of the amplification curve, further described in the Analysis
Tab section.

R2: Flag wells where the R2 of the curve fit is less than this
value. Should be higher than FailCurveBasedOnR2.

FailCurveBasedOnR2: Force curve fit to fail, if the R2 of the
curve fit is less than this value. Should be smaller than R2.

FailCurveBasedOn StraightR2: Curves where a straight
line can be fitted with R2 higher than or equal to
FailCurveBasedOnStraightR2.

MaxBaselineDrift: Fail a curve fit if the curve parameter
ratio (D/E) is less than this value, where D is a parameter in
the sigmoidal fit of the amplification curve, further described
in the Analysis Tab section, and E is a measurement in
linear drift of the baseline. Choose values >12.

This value can be viewed as actual cycles. If this threshold
is triggered for a curve, you need less than
MaxBaselineDrift cycles in the baseline to achieve the
same increase in fluorescence as is provided by the actual
growth curve (D).

Table 36 continues on next page.

v

v

CtlsHigh

HighEfficiency

CtlsSmall

LowEfficiency

LowSaturation

LowSaturation
BaselineRatio

BadR2

CurveFitFailed

NoAmplification

CurveFitFailed
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Table 36. Expression analysis parameters continued.

Threshold and description

DNA binding
dye-based
PCR

Probe-
based PCR

Affected flag

Curve Rejection

MaxCt: Fail a curve fit if the Ct value is larger than this
value. Value should be higher than HightCt, which results
in a flag. There is no corresponding MinCt; however,
curve fits will be failed if the Ct value is less than 4.5.

MaxDeviationFrom ExpectedTm: Exclude wells where
Tm deviates by more than this value from the expected Tm.
This only applies if the assay attribute file contains a Tm
column.

MaxEfficiency: Fail a curve fit if the calculated efficiency
(based on the curve fit) is higher than this value.

Value should be larger than HighEfficiency, which results
in a flag.

MeltMultimodal: Flag the replicate group if the maximum
distance between clusters is more than this threshold
during a K-means cluster analysis of the melt peaks.

If replicates are spread out across the chip, we expect a
larger variation of Tm values, and this threshold should be
set to a higher value. If replicates are in neighboring wells,
this threshold can be made tighter.

MeltPeakLeft: Flag wells where the ratio between the
main peak of the melting curve and the major peak to the
left of the main peak is larger than this threshold.

Flagged wells are treated similarly to outliers: they are not
included in the averages.

MeltPeakRight: Flag wells where the ratio between the
main peak of the melting curve and the major peak to the
right of the main peak is larger than this threshold.

Flagged wells are treated similarly to outliers: they are not
included in the averages.

MinAmplification: Wells in which saturated fluorescence
minus baseline fluorescence is less than this value are
considered to have no amplification.

(Baseline: the average fluorescence of the first three
cycles. Saturated: the average fluorescence of the cycle
with the highest fluorescence and the cycle following it.)

Use this threshold to weed out wells that have signal due
to crosstalk. See also: NoAmplificationRatio.

MinEfficiency: Fail a curve fit if the calculated efficiency
(based on curve fit) is smaller than this value.

Value should be less than LowEfficiency, which results in
aflag.

Table 36 continues on next page.

CurveFitFailed

TmAPD

CurveFitFailed

MultiModal

MultipleMeltPeaks
(previously called
PrimerDimers
Detected)

MultipleMeltPeaks

NoAmplification

CurveFitFailed
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Table 36. Expression analysis parameters continued.

Threshold and description

DNA binding
dye-based
PCR

Probe-
based PCR

Affected flag

Curve Rejection

Outlier Detection

Settings

NoAmplificationRatio: Wells in which the ratio of baseline
fluorescence versus saturated fluorescence is less than this
value are considered to have no amplification.

(Baseline: the average fluorescence of the first three cycles.
Saturated: the average fluorescence of the cycle with the
highest fluorescence and the cycle following it.)

Note: this value can become meaningless when high
background fluorescence is present.

Use this ratio to weed out wells that only have signal due to
crosstalk. See also: MinAmplification.

GrubbsConfidence: Confidence value for Grubb'’s test.
Higher values result in a higher number of outliers.

Note: The test is not very sensitive to this value. Changing
from 0.01 to 0.1, in some cases, might not result in more
outliers. For large numbers of replicates, it is possible to set
this value >0.1.

GrubbsMinSd: Minimum SD to trigger outlier detection.
The Grubbs outlier test is only performed if the SD of the
replicates is larger than this threshold. It prevents wells from
being discarded simply because the other wells in the
replicate set are closely grouped together.

Do not set this value to O.

InformativeReplicatesSD: A result is informative if the
standard deviation of the C: values of replicates is less than
this threshold and the number of valid replicates is at least as
many as the Mininformative Count. Applies to replicates.

MinInformative Count: Flag wells when data from fewer
replicates than this value provide informative data.

MeltCurveSmoothing Kernel: Size of a triangular filter that

is used to smooth the melting curve.

Higher values result in smoother looking curves, while lower

values result in sharper peaks and may also allow separation

of closely spaced peaks.

Choose a value of 5 or 7.

Normalization: Options are:

e No normalization (not recommended unless the master
mix does not include ROX)

e Normalize by ROX signal in the first cycle (not

recommended)
e Normalize by ROX signal in each cycle (recommended)

PointsUsedForCurveFit: Number of points used in final
curve fit. (Default is 15; use a value between 13 and 17.)

RemoveBaseline: Add a linear term to the curve fit to
account for the baseline drift.

If set to True, the number of points used for the curve fit is
increased by five.

NoAmplification

Outlier

Outlier

NotInformative
(replicates)

NotInformative
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1. Efficiency Calculations

The qPCR software calculates efficiency as the ratio of fluorescence values in individual reaction
wells from one PCR cycle using data from cycles in proximity to the C,. This usually results in
efficiency values below 2. In probe-based PCR, assay efficiency is typically calculated by amplifying
a dilution series of template and plotting the data as a standard curve. If your experiment includes a
sample dilution series, the software will generate a standard curve from the data. Find it on the
Calibrations tab in Analysis mode.

2. Classification of Average C, Values as Informative (or Not)

The qPCR software uses statistics to help users understand whether the averages of replicate C; values
are meaningful or not. Two settings are very important in this determination:
“InformativeReplicatesSD”’ and “MinInformative Count”. You can adjust these settings in the Curve
analysis tab in Setup mode.

The “InformativeReplicatesSD” setting is helpful in situations in which the C, values from replicate
reactions are widely distributed (have a large SD), but there are no obvious outliers. This is an
indication that the data are not reliable.

The “MinInformative Count” setting helps with interpretation of a similar result, in which the C,
values from replicate reactions are widely distributed, but two or three replicates yield similar values.
If the “MinInformative Count” value is set too low, unreliable data may appear to be informative
because the software will essentially throw out a lot of “inconvenient” data, keeping only the two to
three C, values that are similar and result in a low SD. The default value for the “MinInformative
Count” setting is 2. If your experiment includes four or more replicates for a given sample/assay pair,
you may want to increase it.
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Appendix D: Flags

A. Expression Analysis Flags

In gene expression mode, well reactions can be marked with flags. Table 37 below describes the flags
with no associated threshold.

Table 37. Expression analysis flags and descriptions.

Flag Description

ANC Amplification in negative control, i.e, non-NTC wells with a signal
<NTC.

NOA No amplification in positive control.

CurveFitFailed There was amplification, but the curve fit algorithm did not converge;
the shape of the curve is somewhat unusual. An extreme case of a
BadR2.

ContainsOutlierReplicateCt  One of the replicates has a Ct value that is very different from the
average of the others (i.e., a replicate of this well has the flag

CtlsOutlier).
AlU Amplification of UNPRIMED well.
TmANTCAB Authentic binding in NTC*.
TmANTCPD Non-authentic binding in NTC (e.g., have a Ct and Tm in an NTC well)*.

*The last two flags depend on T, information from the gene database.
B. Genotyping Flags

In genotyping mode, well reactions can be marked with flags. Table 38 below describes the flags with no
associated threshold.

Table 38. Genotyping flags and descriptions.

Flag Description
Norm Dye Outlier Outlier from ROX normalization.
No amplification NonNTC wells with signal <NTC.
Cluster Outlier Identifies points too far from the cluster centroid.
Between Clusters Identifies points too close to more than one cluster to call.
Manual No Call Data that has been removed manually from the particular assay/chip.
Sample excluded Data that has been removed automatically from all assays/chip.
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Appendix E: Summary Reports

A. Expression Analysis Summary Reports

In gene expression mode, the Analysis mode contains a Summary report which can be viewed by using
the Summary tab (Figure 107). The first time you load the Summary report, you will need to name it.
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Figure 107. Summary report window for gene expression.
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Choose the items to be included in the Summary report style dialog box by using the Advanced drop-

down menu and choosing the desired Summary report options (Figure 108).
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Figure 108. Gene expression Summary report options.
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The following chart (Figure 109) is a breakdown of replicate group statistics. All amplification curves
are represented on the chart. Each curve is first examined on its own merits; some may be rejected at
this stage or flagged for your review. Curvesthat were not rejected based on individual characteristics
are then evaluated in the context of replicate reactions. Outliers may be rejected at this stage, based on

comparison with results from replicate reactions, or they may simply be flagged.

Data Rejection

Warning Flags

Figure 109. Breakdown of replicate group statistics.
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B. Chip Summary

Table 39. Chip summary.

Result Description

Total wells Total number of defined wells that have both a sample and primer
defined. (Number of Rejected wells + Number of Not rejected wells =
Total wells)

Rejected Number of wells that have been rejected based on the Curve rejection

Not rejected
Flagged

Not flagged
Outliers

No amplification

Curve fit failed
Multiple peaks

Multimodal Tm curves
TmAPD

ad R2
Low efficiency

High efficiency

Ct is small

Ctis large

Low saturation

Saturation/Baseline ratio
is low

Informative replicate
sets

Not informative replicate
sets

Replicate sets without
curves

Multimodal replicate
sets

analysis setting.

Number of wells not rejected.

Number of flagged wells (not counting outlier flags).

Number of wells with no flags (not counting outlier flags).

Number of wells that have the ‘CtisOutlier flag.

Number of wells that have the ‘NoAmplification’ flag. Wells without
amplification are excluded from all other calculations.

Number of wells that have the ‘CurveFitFailed’ flag.

Number of wells where multiple peaks were detected in the melting

curve. Curves flagged this way are not included in the calculation of
average Ct values and average Tm values.

Number of wells in replicate groups where the Tm values have multimodal
distribution.

Number of wells where Tm deviates by more than this value from the
expected Tm.

Curve fit is poor: R2 is below Curve flagging/R2.

The efficiency is lower than Curve flagging/LowEfficiency. This value is
based on the efficiency that is calculated from the curve fit.

The efficiency is higher than Curve flagging/HighEfficency. This value
is based on the efficiency that is calculated from the curve fit.

The Ct value is less than Curve flagging/LowCt and possibly not very
accurate.

The Ct value is higher than Curve flagging/HighCt and possibly not very
accurate. This problem may be addressed by using more cycles.

Curve has been fitted, but the saturation value of the curve is below
Curve flagging/LowSaturation. Possibly not enough light, the exposure
time was too short, or there was not enough dye/primer.

Curve has been fitted, but the ratio of saturation vs. baseline is below
Curve flagging/LowSaturationBaselineRatio.

Number of replicate sets in which the standard deviation of the Ct values
of replicates is less than this threshold and the number of valid replicates
is at least as many as the “Mininformative Count”. Applies to replicates
only.

Number of replicate sets that are not informative.

Number of replicate sets where none of the replicates produced a valid
amplification curve.

Number of replicate sets in which the Tm values have a multimodal
distribution.

(092924)

takarabio.com
Takara Bio USA, Inc.

Page 123 of 127


http://www.takarabio.com/

SmartChip ND™ Real-Time PCR Cycler and Software User Manual
C. Genotyping Summary Reports

In genotyping mode, the Analysis mode contains Sample summary reports and Assay summary reports,

both of which can be viewed by using their respective tabs. The first time you load a Sample summary or
Assay summary report, you will need to name it (Figure 110).

Heatmaps

Figure 110. Initial view of Sample summary report or Assay summary report window for genotyping.

Choose the items to be included in the Summary report style dialog box by using the Advanced drop-
down menu and choosing the desired Summary report options (Figure 111).
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Figure 111. Choosing the items to be included in the Summary report style box.
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Appendix F: Curve Graphs

In expression analysis, views of graphs can be zoomed in or out by selecting a sub-area of the graph with the
mouse. Another way of zooming is by scrolling the mouse wheel while the mouse cursor is on top of the graph.
You may also pan across the graph with the mouse by holding down the [Ctrl] key.

Right-clicking on graph windows provides context-sensitive options for viewing the data (Figure 112, Table 40).
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Figure 112. Context-sensitive options for viewing the data on curve graphs.

Table 40. Descriptions of viewing options for curve graphs.

Viewing option

Description

Copy

Save Image As...

Page Setup...
Print...

Show Point Values

un-Zoom

Undo All Zoom/Pan
Set Scale to Default
Copy curve data

Show grid
Log display

Include melt cycles

Show melt cycles

Show fit curve(s)

Show normalized
Show curve legends

Copy a bitmap of the graph to the clipboard.

Save an image of the graph to a file. Various file formats are supported.
Define print parameters.

Print the graph.

When the mouse cursor hovers over a line in the graph, a tool tip with additional
information is displayed.

Undo previous zoom operations.
Undo all manual zoom/pan operations.
Adjust the scales so that all the data points are visible.

Copy the data points for all displayed lines to the clipboard. This is useful for
copying data to Excel.

Display a grid in the background.

Display the y-axis on a log scale.

Display the entire fluorescence curve, including the melt cycles.

Display melt cycles only.

Display the amplification curve resulting from the fitted curve parameters.
Show the curve in a normalized way (baseline at 0, saturation at 100).
Display a legend with row/column information.
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Appendix G: Glossary

Ct (threshold cycle): Threshold cycle reflects the cycle number at which the fluorescence generated within a
reaction crosses the threshold. Itis inversely correlated to the logarithm of the initial copy number. The C, value
assigned to a particular well thus reflects the point during the reaction at which a sufficient number of amplicons
have accumulated to create a fluorescent signal above background fluorescence. Other terms used to describe this
are crossing point (C,) and quantitation cycle (C).

Dew point: The dew point is the temperature at which a given parcel of humid air must be cooled, at constant
barometric pressure, for water vapor to condense into water. The condensed water is called dew. The dew point is
a saturation temperature; it is associated with relative humidity. A high relative humidity indicates that the dew
pointis closer to the current air temperature. Relative humidity of 100% indicates the dew point is equal to the
current temperature and the air is maximally saturated with water. When the dew point remains constant and
temperature increases, relative humidity will decrease.

Dynamic range: Therange of initial template concentrations over which C; values are obtained. If endogenous
control is used for the delta-delta C; quantitation method, dynamic ranges of target and control should be
comparable. In absolute quantitation, interpolation within this range is accurate, but extrapolation beyond the
dynamic range should be avoided. The larger the dynamic range, the greater the ability to detect samples with
high and low copy number in the same run.

Melting curve (dissociation) analysis: Every dsDNA fragment has a melting point (T,), i.e., the temperature at
which 50% of the DNA is single stranded. The T, depends on the length of the DNA, sequence order, GC
content, and Watson-Crick pairing. When fragments are heated in the presence of fluorogenic DNA-binding dyes,
asudden decrease in fluorescence occurs whenthe T, is reached due to dissociation of DNA strands and release
of the dye. This fluorescent peak is determined from the inflection point of the melting curve or the melting peak
of the derivative plot, which is the negative first-derivative of the melting curve. High-resolution melting curve
analysis can be achieved on the SmartChip ND Cycler.

No-template controls (NTC, minus-sample control): The NTC includes all of the RT-PCR reagents except the
RNA template. No product should be synthesized in the NTC or NAC; if product is amplified, it indicates
contamination (fluorescent or PCR products) or the presence of amplifiable genomic DNA in the RNA sample.
NTC is not equivalent to H,O controls, and H,O controls are not used in gPCR experiments.

Real-time PCR: The continuous collection of fluorescent signal from polymerase chain reactions throughout
cycles.

Standard curve: Obtained by plotting C, values against log-transformed concentrations of serial ten-fold (log)
dilutions of the target nucleic acid. A standard curve is obtained for quantitative PCR, and the range of
concentrations included should cover the expected unknown concentration range. It is used to find out the
dynamic range of the target (and/or normalizer), to calculate the slope (therefore, efficiency), r and R?
coefficients, precision (standard deviation), and sensitivity (y-intercept), and also help with quantitation.

Ideally, the slope of a standard curve should be —3.32, R>>0.99, and the y-intercept should be around 30-35 (C,).
For proper evaluation of PCR efficiency, a minimum of three points (ideally five to seven) in triplicates over 5 to
7 logs (1/10 dilutions) of template concentration is necessary. Otherwise, even when the reaction efficiency is
100%, mathematical manipulation is influenced by standard deviations, and efficiency calculation may result in a
value between 70 and 170%. A poor standard curve is usually due to reaction assembly error (including
calibration issues) or the presence of inhibitors in the reaction.
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Standard deviation (SD): Precision of the real-time PCR values (C;) are assessed by the standard deviation of the
C. values obtained from replicates. If the SD is >0.250, the power to discriminate between a two-fold dilution is
less than 95%.
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