QX700™ ddPCR™ System Analysis
Software, Standard Edition

User Guide

Version 1.5






QX700 ddPCR System
Analysis Software
Standard Edition

User Guide

Version 1.5



Bio-Rad Technical Support Department

The Bio-Rad Technical Support department in the U.S. is open Monday through Friday, 5:00 AM to 5:00 PM,
Pacific time.

Phone: 1-800-424-6723, option 2
Email: Support@bio-rad.com (U.S./Canada Only)

For technical assistance outside the U.S. and Canada, contact your local technical support office or click the
Contact us link at www.bio-rad.com.

Legal Notices

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopy, recording, or any information storage or retrieval system, without permission
in writing from Bio-Rad Laboratories, Inc.

Bio-Rad reserves the right to modify its products and services at any time. This guide is subject to change
without notice. Although prepared to ensure accuracy, Bio-Rad assumes no liability for errors or omissions, or
for any damage resulting from the application or use of this information.

Bio-Rad, ddPCR, Droplet Digital, Droplet Digital PCR, and QX700 are trademarks of Bio-Rad Laboratories,
Inc. in certain jurisdictions.

Purchase of Digital PCR and/or Single-Cell NGS Sample Preparation products (the “Products”) from Bio-Rad
Laboratories is subject to Bio-Rad Laboratories, Inc. Standard Terms and Conditions of Sale, which can be
accessed at https://bio-rad.com/en-us/terms-conditions. Unless we expressly state otherwise in additional

Terms and Conditions, no rights are granted for you to distribute or resell the Products. Unless we expressly
state otherwise in additional Terms and Conditions, no rights are granted for the development or
commercialization of diagnostic assays for use with the Products without a license from Bio-Rad. It is the
user’s obligation to obtain a commercial license from Bio-Rad for (i) all commercial uses (not just diagnostic
uses) and (ii) sale of assays for use on Bio-Rad's dPCR and ddSEQ instruments. The Products and/or their
use are covered by U.S. and foreign patents and/or pending patent applications owned by or under license to
Bio-Rad Laboratories, Inc. See https://bio-rad.com/en-us/trademarks for trademark information.

All trademarks used herein are the property of their respective owner.

Copyright © 2026 by Bio-Rad Laboratories, Inc. All rights reserved.


http://www.bio-rad.com/
https://bio-rad.com/en-us/terms-conditions
https://bio-rad.com/en-us/trademarks

Revision History

Revision History

Document Date Description of Change

QX700 ddPCR System Analysis Software April Create a standalone guide for standard

User Guide, Standard Edition, Version 1.5 2026 edition; realign chapters and sections for

DIR No. 10000258610, Ver A more efficient flow; update the content to
include new and enhanced functionality
forv1.5

QX700 ddPCR System Analysis Software August Remove registered copyright symbol

User Guide, Version 1.4 2025 from all instances of naica; add new

DIR No.10000171494, Ver C analysis option for pooled chambers;
add section on chamber panel and
saves; minor fixes to content for
correction, style, and clarity

QX700 ddPCR System Analysis Software July Update with SME edits

User Guide, Version 1.4 2025

DIR No.10000171494, Ver B

QX700 ddPCR System Analysis Software June New Bio-Rad document, adapted from

User Guide, Version 1.4 2025 existing content

DIR No.10000171494, Ver A

User Guide |iii



This page intentionally left blank.

iv | QX700 ddPCR System Analysis Software



Table of Contents

FrontCover .. a
REVISION HiS Oy iii
Chapter 1 Droplet Digital PCR Overview ... . .. 9
AP C R AV agES . . 9
AdPCRWOIKIIOW ... e 10
FINdiNg OUt MOre . 10
Chapter 2 System OVerview ... .. 11
INteNdEd USE ... 1"
QX700 ddPCR System MOEIS ... ... .o 12
Associated Software Applications ... .. ... 13
Chapter 3 Experiment Analysis Overview ... . 15
Analysis Process Workflow ... .. 16
Opening an EXperiment . 17
Accepted File Types and File State Indicators ............... ... . 19
General Navigation OptioNS ... ... . 21
Channel Fluorophores and Colors ... ... .. . 21
Chambers Pane ... .. ... 22
Analysis Software VieWS . 23
Analysis Software MeNUS ... ... . 23
File M ONU 24

O MENU 25

Save IMages MenU ... . 26

Hel D VI eNU 27
Chapter 4 Performing Quality Control ... .. . 29
Droplet Image Quality Control ... ... 32
EXCIUAING DrOple S . 34
Chapter 5 Modifying the Experiment Setup ... ... 37
Editing General Experiment Parameters ... . 39

User Guide |v



Table of Contents

Pooling Replicate Chambers ... ... . . 40
Combining Graphical Data for Multiple Chambers ... ... ... . 43
Adding or Removing Chambers ... ... ... 45
ReOrdering Chamber s . 46
Applying Spillover Compensation ... ... ... .. ... 46
Automated Method ... ... 49
Template-Based Method ... ... 53
Manual Method ... 54
Chapter 6 Data AnalysSis ... 59
Plots and Populations ... ... 59

Pl Ot Ty DS .o 60

Line Thresholding Color VieW ... . 62
Polygon Thresholding Zones and Populations ... . 65
Changing Dot Plot AXis Values ... ... . 66
Navigating 3D Dot Plots ... .. 69
Reading Histograms .. .. 71
Adjusting Fluorescence Thresholds ... ... 72
Using the Lines Thresholding Mode ... ... . 73

Using the Polygon Thresholding Mode ... .. .. ... 75
Exploring and Analyzing Droplets ... .l 86
Chapter 7 Viewing Results ... 91
Viewing the Result Table ... . 95
Quantifying Fluorescence Separability ............ ... 97
Interpreting Uncertainty CUIVES ... .. 100
Chapter 8 Post-Processing Changes ... ... ... 103
Performing Post-Processing ANalysis ... .. ... 104
Chapter 9 Exporting System and AnalysisData ... ... 109
Data Thatis Always EXported ... .. ... 110
Data Available for Optional EXpOrt ... . 114
Appendix A Software Installation ... 119
PC System Requirements ... . 119
Installing QX700 ddPCR System Analysis Software ... 120
Downloading the Software ... .. ... 120

vi| QX700 ddPCR System Analysis Software



Table of Contents

Installing Standard Edition ... .. 120
Appendix B Remote Maintenance ... 123
BacKC OV . 125

User Guide | vii



Table of Contents

This page intentionally left blank.

viii | QX700 ddPCR System Analysis Software



Chapter 1 Droplet Digital PCR Overview

Droplet Digital™ PCR (ddPCR™) is a digital polymerase chain reaction method based on water-oil
emulsion droplet technology. Using reagents and workflows that are similar to Tagman probe-based
design, ddPCR employs a combination of microfluidics and proprietary surfactant chemistries to divide
each sample into a high volume of water-in-oil droplets per well.

In general, ddPCR can be performed on the instrument with all types of DNA sample. However, individual
sample type compatibility for digital PCR applications might require a dedicated assay validation by the
end-user. The extraction method used, as well as sample purity, can influence sample compatibility for
digital PCR applications.

ddPCR Advantages

ddPCR achieves high performance in the following areas:

B Absolute quantification of target DNA copies in samples to determine precise concentrations without
using standard curves; this technique is ideal for nucleic acid target sequence measurements, viral
titer concentrations, or microbial load determination

B More precise measurement of differences in gene copy number to better identify genomic alterations
that indicate phenotypic variability, complex behavioral traits, and disease

B Detection of rare mutations or sequences in complex samples, such as a few tumor cells in a wild-
type background

B Absolute quantification of gene expression levels, particularly involving low-abundance microRNA

B Next-generation sequencing (NGS) quantification to increase sequencing accuracy, validate
variations/mutations, and reduce run repeats

B Low copy number quantification and gene expression of individual cells required by the high degree
(10-fold to 100-fold) of cell-to-cell variation in gene expression and genomic content among
homogeneous post-mitotic, progenitor, and stem cell populations

B Fast, precise, and cost-effective assessment of HDR (Homology directed repair) and NHEJ (non-
homologous end joining) generated by CRISPR-Cas9 or other genome editing tools to detect
genome edits

B Partitioning of the sample in ddPCR enables higher precision and more reliable measurement of
small differences in the target DNA sequences.
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Chapter 1 Droplet Digital PCR Overview

High-copy samples and background are diluted, effectively enriching the concentration in partitions
with positive targets. Increased signal-to-noise ratio allows for the sensitive detection of rare targets
and enables a +10% precision in quantification.

Error rates are reduced by removing the amplification efficiency reliance of qPCR, enabling accurate
quantification of targets to near zero.

For absolute quantification, there is no requirement for a standard curve.

ddPCR Workflow

The ddPCR process adheres to the following workflow:

Experiment prep — samples are prepared by combining DNA or RNA with primers, probes dye, and
Bio-Rad ddPCR supermix.

Droplet generation — samples are fractionated into thousands of droplets in each well, with target
and background DNA distributed randomly into the droplets during the partitioning process.

Thermal cycling — following droplet generation, the droplets are run through the thermal cycler,
which performs PCR amplification of the nucleic acid target in each individual droplet.

Droplet reading — Each droplet is scanned (read) to determine the fraction of positive droplets in the
original sample. Poisson statistical formulas are used to determine the absolute quantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence, as compared to negative droplets. Poisson statistical formulas are used
to determine the absolute quantity.

Finding Out More

You can visit bio-rad.com to download product information, technical notes, videos, and user manuals
related to ddPCR instruments and technology.
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Chapter 2 System Overview

This chapter briefly describes the QX700™ Droplet Digital PCR System components and the intended
use of the system. For comprehensive information on each instrument model, see the QX700 Droplet
Digital PCR System Instrument Guide (catalog no. 10000171493).

Intended Use

Important: The instrument and software are intended for Research Use Only and are NOT for use
in diagnostic procedures.

The QX700 ddPCR System is used to configure, run, and analyze experiments that produce DNA target
data. The system is intended for qualified personnel who are trained in molecular biological techniques,
as well as system care and use. Before using the QX700 ddPCR System, you must complete all required
training provided by Bio-Rad.

This user guide contains information on analysis features for the Standard Edition. For information on the
setup and run execution features in the QX700 ddPCR System Control Software, refer to the QX700
Droplet Digital PCR System User Guide (catalog no. 10000171493).
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Chapter 2 System Overview

QX700 ddPCR System Models

To support your organization's throughput needs, the QX700 ddPCR System is available in the
configurations described in Table 1. For detailed information on instrument capabilities, refer to the

QX700 Droplet Digital PCR System User Guide (catalog no. 10000171493).

Each model of the QX700 ddPCR System performs a three-step process to produce experiment data on
DNA and RNA targets. Droplets are generated, DNA is amplified using PCR, and then droplet data is
scanned (read) in up to seven fluorophore channels.

Table 1. Instrument models

QX700 E QX700 S QX700 HT
Category (Essential) (Standard) (High Throughput)
Throughput Upto48 Upto 192 Up to 384
(samples per run)
Time to results ~2.5hrs ~4.5 hrs ~8 hrs

Description Entry-level model Balanced option that Premium model
designed for basic offers higher sensitivity optimized for high-
throughput needs and and moderate throughput environments
cost-sensitive labs throughput

Recommended Smaller-scale Labs requiring more Large-scale screening,

for... applications or labs just robust performance, but biopharma, and CRO/
beginning to use digital without the scale of HT CDMO applications
PCR

12| QX700 ddPCR System Analysis Software



Associated Software Applications

Associated Software Applications

The QX700 Droplet Digital PCR System includes the software applications described in Table 2, which
are designed to support experiment setup, instrument operations, and data analysis.

The applications are installed on the instrument and accessible from the touch screen but you can also
install the software on one or more PCs to maximize capabilities for setting up and analyzing experiments
while instruments are in use for run processing. For information on installing the software, see Installing
QX700 ddPCR System Analysis Software on page 120.

No login is required for Standard Edition.

Table 2. Supporting software applications

Software Used to...

QX700 ddPCR System Control Set up and run ddPCR experiments on the instrument

Software, Standard Edition

QX700 ddPCR System Analysis Analyze droplet data acquired by the instrument and the calculated

Software, Standard Edition absolute concentrations of the targeted nucleic acids; no login
required
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Chapter 3 Experiment Analysis Overview

In this guide, an experiment is defined as a set of samples that are processed by the QX700 Droplet
Digital PCR System using the droplet generation, thermal cycling, and droplet scanning (reading) ddPCR
functions.

Samples are run through the instrument in a cartridge plate containing up to three RDG16 cartridges.
During the experiment run, the system applies the scanning parameters, embedded file instructions, and
experiment details to the samples in each chamber. When the run concludes, the system creates a
.niodata file for analysis in the QX700 ddPCR System Analysis Software.

When you open the experiment file, the Plots & Populations view in the Analyze Data tab appears by
default.

ANALYZE DATA

FILE 10 — s e R —

& 25130 bromo gex est 22512 Histogram 1D dot plot 2D dot plot 3D dot plot Population Editor

4 RR2B0S00076310-G2_Sampleld.
5. RR260500077001-H2_Sample15. as000] 35,000
5. RR260500076810-H2_Sample1s.

7. RR2BS0007ER10-F1_SampleT1
& RR2B0S0007ER10-H1_Samplel5

5. RR2B0S0007ES10-D1 Sample0?

FAM *

0. RR2SOS000TERIO-G1 Samplel3
RR2GI500077001-D1 Sampled?
RR2GOS000TI001E1 Sample®
RR2B00007IO01-F1 Smple

RR260S00076210-E1 Sampledd

15, RR2B0S00077001-H_Samplel.

. RRZGOS00077001-G1 Sample13 oo
e s 133 T T T i i eSS bbbl ebhbblhbhsiad PRSI R TP B B B B B RV Y L R R R e R R B
. & L
RR2BOS00076810-C1 Sampleds
et Chamber number Chamber number
. RR260500076310-A1_Sampled]
5. RR260500077001-A1_Sampled] Pots Naviaton Funrescance Trresholds Colr v
e m
RR250500076810-B1_Sampled3 ° s
21, RR260500077001-C1_Sample0S @ | | FAM
22. RR260S00077001-B1_Sample3 @ 1 @ L] 13002 | | HEX
23, RR26OSO00T6S10-F2_Sample12 | | ROX
- ° 05
24, RZBISO0TERIO-E2 Sampled * ATTO-5%
x
25 RRCBISONOTTODN-A2 Samplc02 s e n o
26 RRZBISONOTEBI0-A2 Samplc2 Theshoting ode ™ s
RR250500077001-F2_Sample12 o 8733 | | ATTO-550
Type:
25 RR2SOS00075810-D2_Samplels
ures v ° e
25, RRZBOS00076210-E2_Sampledd
30, RRZBDS00077001-D2_Sampledd Defintion Scope: . 2
31. RR2G0S00077001-E2_Sample1D FIERE NP A 2N S B B PRI APV CIUN Y R R R R Y A o @& @
wo [y | [Gne

32, RR2B0S00077001-E2_SampleD4 Chamber number

Important: When you save a .niodata file in the analysis software, it is always saved as a .nioresult
file (whether or not you make changes) so the .niodata file remains in its original state.
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Chapter 3 Experiment Analysis Overview

Analysis Process Workflow

User analysis in the QX700 Analysis Software typically adheres to the following general workflow.

General Workflow Steps for QX700 Data Analysis

Load the experiment
(.niodata or .nioresult file)

Check the assessed quality
2 Create or load fluorescence
) h 1
spillover file
3 Adjust dot plot
. -
thresholding
4 View results in
table and graphs
5 Export data to PDF reports

Review chamber and
droplet quality

Where necessary,

exclude droplets

Use the automated,
template-based, or manual
spillover application
methods

Create and manage
populations, and adjust
thresholds automatically
or manually

In extended display,
negative droplets,
separability score, min and
max concentration, relative
uncertainty

Total droplets, dilution
factor, concentration,
positive droplets

Choose the PDF
reports to export
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Opening an Experiment

Opening an Experiment

You can open the QX700 ddPCR System Analysis Software from the instrument touch screen or a
Windows computer. For information on installing the software on computers, see Appendix A, Software

Installation.

To open an experiment

1. Tap/click or double-click the software shortcut (

)-

2. When the Experiments dialog appears, do one of the following to open a .niodata or .nioresult file:

B Tap/click Open and navigate to the data file storage location to select the file

B Select arecent file from the list.

Note: After first use, up to ten most recently opened files appear in the Recent files list to
facilitate subsequent access. If you close the Open file dialog before you select a file, the
blank experiment layout remains. You can tap/click File > Home to reopen the Experiments
dialog.

Welcome to
QX700 ddPCR

System
Analysis
Software

& EXPERIMENTS

OPEN

Recent files:

[[2) 260223 baguette rmd 4 Fplex full_20260223T110631.niodata
1B 251212 boule br supermix v _20251212T104257niodata
[3) 251223_cs boule rmd naica run_20251223T152407.niodata
[ 250223 baguette rmd 4 7plex full_20250223T 11063 Liniodata
B 251202_qx700_cnvpanels_202512027112653.niodata

[ 250222 boule rmd 3min 4 7 plex_20260222T151820.niodata
(B 251202_qx700_cnvpanels_202512027112653.niodata

1) 26021 1bouie rmd br mix 1-3min_20260211T 112108 niodata
1) 251223_cs boule rmd naica run_2025 12237152407 niodata

[ 250219 boule rmd qe_20260219T150642 riodata

e GET STARTED

@ User Manual
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Chapter 3 Experiment Analysis Overview

The .niodata and .nioresult files open to the Populations & Plots display in the Analyze Data tab. Data
files can take a few minutes to load.

The 1D dot plot view appears by default, and all chambers in the left pane are automatically selected.

TANALYZE DATA

FILE 1/0 QuALTTY conTRoL

Plots ipiore VIEW RESULTS POST PROCESSTNG
Populations Crystals

@ =250223 baguette md 4 7pkex full 202 Hstogram 1D dot plot 2D dot plt 3D dot plot Popuiation Editor

1. RR261500051022-A1_Sampled!
40,000
2 RR2GTS0005102281_Sampled3 30,000

3. RR2GTS00051022-C1 Sampleds

. RR2S1500051022-D1 Ssmple07

25,000

30,000

FAM *

RR251500051022-G1_Sample12

20,000

HEX

& RRZGTSO0051022-H1 Samplel5

RR261500051022-A2_Sample02

10. RR261500051022-B2 Sample 10,000

11, RR251500051022-C2_Sample0s

2. RR2B1500051022-D2_Samplete.

13, RR2GTSO0051022-E2 Sampleld F P P P ey ey en o e et e e e e E B 0 i i o o e e s o e o o o
. L4
14, RR2S1500051022-72 Somplel2
i Chamber number Chamber number
15, RR21S0005102-G2 Sampletd
16, RR2GTSO0031022-H2_Samplels ot Navigstin Farescence Teeshods —
17, RR2S1500051213-1 Sampledt
£z 30000 . w331
16, RR2S1500051213-81 Sampled3 @ u Fam
15. RR2B1500051213-C1_Sample0s @ 11 6\ . 10 u Hex
RR261500051213-D1 Sample0? 30,000 - N < [] RoX
- ° -
21, RRZEIS000S1213E1_Sample® 5 ATTO-50
=
RR261500051213-F1._Semplet 2 = [ | o5
20,000 - =7
21 RR2EIS000S1213-G1 Sample13 - ] s
24, RRZGTS00051213-H1 Samplel5 L4 w2 | | ATTO550
Type:
5. RRRBIS00051213-A2 Samplel2 w000 v R
’ res - =0
2. RR2GIS000S1213-82 SampleDs
27. RRZB1500051213-C2_Sampled6 t b . 2 Definttion Scope: ° 10585 —
I —— T S S o B e e e . o D )
& Auto Apply. cancel —

25, RR2G1S00051213-E2_Samplel Chamber number

Note: After the file opens, you can use the I/O menu to load compatible configuration files for
spillover compensation matrices, plots, and analysis. For information on the file types, see I/0
Menu on page 25.
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Accepted File Types and File State Indicators

Accepted File Types and File State Indicators

The QX700 ddPCR System Analysis Software accepts the file types specified in Table 3.

Table 3. QX700 data and configuration file formats

File type Description
.niodata Original data file generated by the QX700 ddPCR System Control Software

.niodata files contain the original high-quality images required for image analysis.
Experiments that are opened for first-time analysis open in .niodata format.
Note: The .niodata file type has been reduced in size but might still take a few
minutes to open.

.nioresult Post-analysis file generated by the QX700 ddPCR System Control Software when the
original .niodata file is saved.
When you save a .niodata file after making changes, the analysis software creates a
.nioresult file with the changes and keeps the .niodata file in its original state so the initial
data is preserved.

.ncp Plot configuration file

.ncp files include axis labels, scale type (linear or logarithmic), and the plot page sequence
in the histogram, 1D dot plot, and 2D dot plot configurations.

.nca Analysis configuration file
.nca files include the following information for all data analysis parameters:
B Manual or automated thresholding strategy
B Thresholding mode and scope
B List of the populations (default or custom) with their name, color, and zones

B Coordinates defining each zone, such as threshold values for lines or vertex
coordinates for polygons).

.ncm Compensation matrix format

.ncm files contain the compensation parameters applied to the signal for each channel;
they are specific to the assay and assay conditions, but are independent of exposure time.
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Chapter 3 Experiment Analysis Overview

Table 4 contains information on symbols that appear next to the experiment name.

Table 4. File state indicators

File state Symbol

Modified, but not *
yet saved

Description

When an asterisk (*) appears next to the file name,
the file has unsaved changes. Otherwise, no
changes were applied to the file since it was
opened.

BIORAD FILE I/O

Q *251202_qx700_cnvpanels_202512021

1. RR260300063820-A1_Sample0l
2. RR260500065820-B1_Sample3
3. RR260500065820-C1_Sample03
4. RR260500065820-D1_Sample07

5. RR260500065820-E1_Sample0d

6. RR260500065820-F1_Samplell

When an asterisk (*) is used in a plot (next to
fluorophore names), the experimentis NOT
compensated. Asterisks can appear the x-axis and
y-axis.

Compensated I «

When a grid icon with a check mark appears after
the experiment name (above the Chamber Pane),
spillover compensation has been applied.
Validation requires that a compensation file is
loaded in the QX700 ddPCR System Control
Software.

BICRAD FILE 1/O

@ Demo_Expenment \ Y 4
RR251700005484-A1_Samplel1

2. RR231700005484-B1_Sampled3 .
||

DDISIZONONSAA "1 Carnnlais
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General Navigation Options

General Navigation Options

If you are using the instrument touch screen you can tap the different screen elements and options. If you
are using a Windows PC with a keyboard and mouse, you can use the following navigation and selection

options:

®  Scroll a list using the mouse roller

B Zoom in and out of a graph using the mouse roller

B CTRL-click to select multiple files

m  SHIFT-click to select multiple sequential files

B Right-click and drag to rotate a graph (3D amplitude plots only)

B |eft-click and drag to move the graph and the rotation center (3D amplitude plots only)

B Double-click to reset the view icon description

B Click to drag and drop

Note: Some sections of this guide cite specific navigation options for the specified functions.

Channel Fluorophores and Colors

In the QX700 ddPCR System Analysis Software, the fluorophores cited below correlate to the specified

color and channel.

Fluorophore Color Channel

FAM B Blue Channel 1
HEX B Teal Channel 2
ROX B Green Channel 3
Atto-590 Yellow Channel 4
Cy5 [ | Red Channel 5
Cy5.5 B Infra-Red Channel 6
Atto-550 B Purple Channel 7

User Guide |21



Chapter 3 Experiment Analysis Overview

Chambers Pane

The term "chamber" indicates a sample well in the RDG16 cartridge. The QX700 ddPCR System can
accept up to three RDG16 cartridges per run, for a total of 48 chambers. The left pane, which contains the
list of scanned chambers in each cartridge, in the order they were processed, is accessible from each of
the functional tabs in the top menu bar. A quality indicator appears to the right of each chamber. For
information on the quality indicators, see Performing Quality Control on page 29. The experiment name is
also shown above the chamber list.

@ *light_20240613_R24251804C55_M14_

. RR245100032384-A1_Samplel
2. RR245100032384-B1_Sample3
2. RR245100032384-C1_Sample5
4. RR245100032384-D1_Sample?
5. RR245100032384-E1_Sampled
6. RR245100032384-F1_Samplell
7. RR245100032384-G1_Sample13
2. RR245100032384-H1_Samplels

9. RR245100032384-A2_Sample2

0. RR245100032384-B2_Sampled

. RR245100032384-C2_Samplef

2. RR245100032384-D2 Sampled
13. RR245100032384-E2_Samplel0
14, RR245100032384-F2_Sample12
15. RR245100032384-G2_Samplel4

16. RR245100032384-H2_Samplel6

17_RR245100034103-A1 Samnlel

Chambers are named per the following naming convention:
<RDG16 cartridge ID>-<chamber ID>_<sample name>

Each segment of the chamber name is explained in Table 5.

Table 5. Chamber naming segments

Component Description

Cartridge ID Unique barcode of the cartridge containing the chamber; this information is typically
filled in the QX700 ddPCR System Control Software as the cartridge barcode.

Chamber ID Position of the chamber in the cartridge (A, B, C, and so forth from top to bottom)
followed by the column index of the chamber on the cartridge (1 or 2 from left to right);
this information is automatically defined by the software (for example, A1 or D2).

Sample Name Name of the sample in the chamber
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Analysis Software Views

Analysis Software Views

The QX700 ddPCR System Analysis Software provides the main views specified in Table 6.

Table 6. Main software views

Tab General Purpose

Quality Control

View droplet quality

For more information, see...

Performing Quality Control on page 29

Setup

View/edit experiment parameters

Modifying the Experiment Setup on page
37

Analyze Data

Analyze plot data and droplet images

Data Analysis on page 59

View Results

Review results table; analyze

concentration, uncertainty curve charts

Viewing Results on page 91

Post Apply post-processing calculations Post-Processing Changes on page 103
Processing
Export Export selected details, data, and chart Exporting System and Analysis Data on

graphics

page 109

Analysis Software Menus

The QX700 ddPCR System Analysis Software provides tabs and menus that allow you to

Open and save experiments

Load and save compensation and configuration information

View experiment data quality

Edit experiment setup

Analyze experiment data

View results (data tables and graphs)

Apply post-processing calculations

Export selected details, data, and chart graphics
Save images

View context-sensitive help pop-ups
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Chapter 3 Experiment Analysis Overview

File Menu

To display the File menu

» Click File in the menu bar. The menu expands to show all options.

FILE 1/O

Open

Save
Save as
Home
About

% Language
Exit

Using the File menu, you can
®  Open .niodata and .nioresult experiment files
W Save experiments

When you save a .niodata file, it is saved as a .nioresult file. The original .niodata remains unchanged
to preserve data integrity.

B Return to the Home dialog containing the recent files list
m  View software information
B Change the language

B Exit the software

24| QX700 ddPCR System Analysis Software



Analysis Software Menus

I/0 Menu

Using the I/0 menu, you can load and save the following file types to apply to the experiment:
m  Spillover compensation (.ncm)

m  Custom plot configuration (.ncp)

B Custom analysis configuration (.nca)

To open the /O menu

1. Select /O in the menu bar.

I/0

Compensation (.ncm)

Plots Config (.ncp)

Analysis Config (.nca)

2. Select an option to open the submenu, and then select Load or Save. Follow the prompts to navigate
to the file or save the file, respectively. Each submenu contains the Load and Save options.

Compensation (ncm) *» Load
Plots Config (.ncp) P Save

Analysis Config (nca) *
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Chapter 3 Experiment Analysis Overview

Save Images Menu

The Save menu allows you to save or copy plots and other graphics.

€@,

Save Image

Save Vector Image

Copy Image

Table 7 describes the available options. You can save the file with the existing file name or a new file
name.

Table 7. Save menu options

Icon Option Description

@ Save image Saves the image in .png format

@ Save vector image Saves the image in .svg format

@ Copy image Copies the image to the clipboard, from which you can paste it into
N\

another resource (graphics program, document, and so forth)

To save or copy an image
1. Open the tab containing the image.
2. Tapl/click the icon in the upper-right corner to open the menu.
Note: The displayed Save menu icon represents the last selection from the menu.

3. Tap/click Save Image, Save Vector Image, or Copy Image.
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Analysis Software Menus

4. Pause the arrow on the image or area to capture and then click the mouse button.

One of the following occurs:

m If you are copying, then the image is copied to the clipboard. You can paste the image into a
different resource (image editor program, document, and so forth).

B |fyou are saving, a Save as dialog opens. The default file name appears in the File name field.

3 Save graph a5 an image *
€« v < Desktop » ScreenShots ~ G Search ScreenShots »p

Organize v New folder

(m
‘
©

v @ Deskiop
> APPs
> SampleFiles

> ScreenShots

File name: | light_20240619_R24251804C55_N14_20240619T121259_RR245100032384-E1_Sampled_ Chamber_image_Blue.png

Saveastype “.png -

e older Cona

5. Tosave thefile:
a. (Optional) Navigate to a new storage location.
b. Enter a new file name or keep the default entry.

c. Click Save.

The image is saved as a .png or .sv( file.

Help Menu

Use the Help menu to access context-sensitive tool tips that explain the selected functionality.

ANALYZE DATA
FILE 1/0 Bl

QuALITY coNTROL ore VIEW RESULTS
Crstals

@ mont_anawsis Raasisoscss s, Histogram 1D dot plot 2D dot ot 3D dot plot Population Editor

RR245100032364-A1_Samplel soo00
RR245100032364-81 Samplel

3 RRSTOO0I2384-C1 Somples

50,000
4 RR24S100032384:D

5. RRASIO0N2384-£
40,000
RR2A5100032384-F

Blue

RR245100032364-G1
30,000
. RR2ASTO0032364-H

5. RRSTO032384-A2

20,000
RR245100032364-82 Sampled

RR2A100032364-C2_Samples

@ o

Zoom in the graph
Reset the default vew with double-clck.

RR245100032364-D2_Samplet 10,000

. RR24S100032384-£2_Samplel0

o THTIDTTIOEbRE b “'A.Hé,“uumuuu‘.um‘uHufu."‘ o,
Che | B Chamber number

L \ \

4. RR245100032384-F2_Sample12.

RR245100032364-G2_Sampleld.

5. RR2ASI0O02364-+2 Samplel
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Chapter 4 Performing Quality Control

The Quality Control tab provides the tools required to perform a visual inspection of the droplets in each
chamber and identify higher object saturation, which can result in high exposure time or artifacts.

BI0AD FILE I/O QUALTIY CONTROL ANALYZE DATA VIEW RESULTS POST PROCESSING

R T p— Cramnlseecon

RR260500065220-A1 Sampled1 [ 2 ) LN )
RR2S0S00065220-B1_Sarmplel3
RR2S0500065820-C1 Sample0S . Contrast Adyustment
RR2G0S00065820°D1 Sampled?
st Reset

RR2S0S00065820-E1_SampledS
Convast -+

RR260500065820-F1 Sample1 ! Brightness -1+

EEOEEEN

RR260500065820-G1_Sample13
RR260500065220-H1_Sample1s . Droplet Exclusion
RR26000065220-A2_Sarmple02

RR260500065820-B2_Sampled

A Legend

RR260500065220-F2_Sample12

RR26000065220-G2_Sarmple1d

RR260500065820-H2_Sample 15

RR2S0S00065964-A1 Sample0
RR250500065964B1_Sampled3
RR260500065964-C1_Sampleds
RR2BOS00065964-D1 Sample0
RR2S0S00065964-E1_Sarnpledd

22, RR2B0500065964-F1_Sample1

EEEEEEN

23, RR2B0500065964-G1 Sample13

. RR260500065964-H1_Samplel5
b Analyzabe Dropets

B -
—
13, .

RR260500065964-2_Sample02
RR260500065954-82_Sampledd
7. RR260S00065964-C2_Sample0s

25, RR260500065964-D2_Sample0é B

29, RR2B0500065964-E2_Sample10

A quality flag appears to the right of the chamber name. A flag is applied to each chamber to indicate the
assessed overall quality of the droplets. Each quality flag is described in Table 8.

Table 8. Chamber quality flags

Quality flag Description

. A green flag indicates that all quality indicators are within expected specifications.

A green flag with an eye icon means that Bio-Rad recommends inspecting the droplets
visually to decide whether the result should be considered.

A yellow flag indicates that the system identified one or both of the following conditions:
B Too many artifacts were identified in the dropletimage

B Too few (less than 1,000) detected droplets were countedin the chamber
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Chapter 4 Performing Quality Control

Options and information appear in the right pane are described in Table 9.

Table 9. Quality Control options

Option Description

Channel selection Tap/click a colored circle to view an image of the droplets in the corresponding
channel LED.

Contrast adjustment Tap/click the + or —icons to raise or lower the image contrast and brightness for

each selected channel.

You can also tap/click Auto to automatically adjust the contrast and tap/click
Reset to return to the original display.

Droplet exclusion Tap/click Exclude to exclude droplets in the chamber. You can also cancel the
action or restore the excluded droplets.

Legend The legend pane allows you to show or hide droplets as they are annotated
(artifact, analyzed, positive). Legend items correspond to the selected channel.

Number of analyzable The higher the number the better the confidence in predicted concentration
droplets results.

Number of Te lower the number the better the chamber quality.

oversaturated objects Important: Object oversaturation can apply to droplets subjected to high

exposure time, or to artifacts. To correct oversaturation, you can check
exposure times in QX700 ddPCR System Control Software to ensure they
are not too high, or you can clean the cartridge with an appropriate wipe to
remove dust or fluorescent elements that might have accumulated on the
foil. For information, refer to the QX700 Droplet Digital PCR System
Instrument Guide.
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The following graphics illustrate a droplet image for each indicator.

Fig. 1: Example of a droplet image in a chamber with acceptable data quality

FILE I/O QUALTTY CONTROL ANALYZE DATA VIEW RESULTS POST PROCESSTNG

R T —p— % Chomel Slecton

RR260500065220-A1_Sampled1

RR260S00065220-E1_Sampled3
RR26000065820-C1_Sample0S 4 Contrast Adjustment
4 RR2G0500065320-D1_Sampled?
o Reset

RR260500065820-E1 Sample0d
Contast -+

RR260500065820-F1_Sample1! Brightness -+

RR250500065220-G1_Ssmple13

RR26000065220-H1_Sample1s . Droplet Excusion
RR260S00065820-A2_Sample02

Excde Cancel
RR260500065320-B2._Sampled

Restore

RR260500065320-C2_Sampled5.
RR260500065220-D2_Sample08. & Legend

RR260500065220-£2_Samplel0

RR260500065820-F2_Sample2 ¢ (
@ anetact x

RR260500065820-G2_Sarmpleld.

RR2S0S00065820-H.Samplel
RR2S0500065964-A1 Sample0
RR250500065964-B1_Sampled3
RR2B0500065954-C1 Sample05

RR25000065964-D1_Ssmple07

250500065964 E1_Sampledd

2. RR260500065964-F1_Samplel

EEEEEEN

RR260500065964-G1_Sample13

RR260500065964-H1 Sample1s

RR260500065964-2_ Sample02

-

Nb Saturated Objects

Son H -

RR260S00065954-£2_Sampledd
7. RR260S00065964-C2_Sample0s

RR26000065964-D2_Sampled8.

RR260500065964-E2_Sample10

Fig. 2: Example of a droplet image in a chamber flagged with the green eye

FILE 1/0 QUALITY ConTROL AWALYZE DATA VIEW RESULTS POST PROCESSING

R T p— + Chomnel Section

RR2B0500065820-A1_Sampled1

RR260500065820-B1 Sampleds

RR260500065820-C1_Sampled & Contrast Adjustment

4. RR260500065820-D1_Sampled?
Ao Reset
RR2

0065320-E1 Sample0s
Contrast +
RR260500065820-F1_Sarmplel | anghiness -+

RR250500065620-G1_Samplel3
RR250500065820-H1_Ssmplels . Droplet Exclusion

RR250500065220-A2_Sampled2
Exduce

RR250500065220-B2_Sampledd o
RR250500065820-C2_Sampleds

2. RR260500065820-D2_Sample0s 2 Legend
RR2G0500065820-E2_Sample10 _
@ showat

4. RR260500065820-F2_Semple2 >
@ aettact x

RR260500065820-G2_Samplel4 7) nslyzed Droplet

RR260500065820-H2_ Samplels ) postive bropet (<]
RR260500065964-A1_Sampled! ® v
RR260500065964-81_Sampled3
RR250500065964-C1_SampledS
RR250500065964-D1_Sampled
RR2S0S00085964-E1_Sampledd

22. RR2B0500065964-F1_Samplel1

EEEgEEEN

23, RR2B0500065364-G1_Sample13

24, RR260500065364-H1_Samplels
1 nsyzabie roplets

RR260500065364-A2_Sampled2
7585

RR260500065364-B2.Sampleds

N6 Satrated Objects:

—
13mm B o

RR260500065364-C2_Sampled6

RR250500065964-D2.Sampledd

RR250500065964-E2_ Sample10
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Chapter 4 Performing Quality Control

Fig. 3: Example of a droplet image in a chamber with a yellow flag

QUALITY CONTROL ANALYZE DATA VIEW RESULTS POST PROCESSTNG

T Sp— & Chomnel seecon

RR260500065820-A1 Sampledi [ 2N L )

RR260S00065820-B1_Sempleds

065620-C1_Sampleds & Contrast Adjustment

RR260500065820-D1_Sampled?
o Reset
RR2E0S00065820-E1 Sampledd
Contast -+
RR2G0S00065820-F1_Sarplel 1 P =l

~ Droplet Exclusion

Excude conce
RR2E0S00065820-B2_Sampledd
Restore
RR2G0500065820-C2_Sermpleds
A Legend
@ showar
RR2E0S0005820-F2_Sample12
)) tact x

RR2G0S00065820-G2_Serplel4

) anslyzed roslet

Postive Dropiet (<]

® .

RR260500

-H2 Samplels

RR260500065964-A1_Sarmpled!
RROE0S00065964-81 Sampled?

RR2E0S00065964-C1_Sarmpleds

RR2G0500065964-D1_Sempled

065564-£1_Sampled?

065964-F1_Samplel1

a
n
n

RR2E0S00085964-G1_Sarmplel3

RR2G0S00065964-H1_Sample1s
b Ansyzable roplets

06556442 Sampled2

500065964-82_Sampledd
N Saturated Objects

13mm [ ] .

RR2E0S00065964-C2_Sampled5

RR2G0S00065964-D2._Sampled®

RR2G0S00065964-E2_Sample10

Droplet Image Quality Control

Use the Quality Control display to analyze the droplet quality in each chamber. You can use the mouse
scroller to enlarge the droplet icons.

51212 bodebrsupmix 202512 & Chomel Selection

e p— ] oo e o0 e
701 Sl ]
101 Samples ] & Controst Adjustment
] -
= =
] -
761 Semple13 n
RRZBOSONOTSEST-H Serplels ] Droplt Exclusion
RROSOSONOTS6ST-A2. Somplet2 ]
RR260500073657-82_Sampled4 [ ] e Restre o
RRZBLSUNOTSEST-C2_Samples L]
702 Sompleh ] 5 Legend
= Q@ swons
- et x
RRRAOS000IEST G2 Smpletd [ P
RR2BLSUNOTSESTH2_Sample1s L] @) postre i )
RRZBISONITIES A1 SompleD ] ® v
[ [ ]
RR260500070695-C1_Sample0S [ ]
RRZBOSONOTLES D Ssmpl [ ]
RROSOSONOTCGSS-E1_Sampledd L]
RR260500070635-F1_Samplel 1 n
RR2BLSUNOTIGS- G Speta L]
‘ o semplets u [rys——
[ ]

H -

N Sourated Ob

RR2EOSD0070635-C2_Semplee

ezt

00T0ES3-D2_Sampe0e
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Droplet Image Quality Control

To perform quality control

1.

2
3.
4

To access the quality control display and features, tap/click Quality Control in the menu bar.
Tap/click a chamber to display the image.
Tap/click a channel under Channel Selection.

Use the mouse scroller to zoom the image and identify artifacts, analyzed droplets, and positive
droplets for the selected channel.

QuaLTY comroL

<

< cronn

LI )
 convast Agustment

RR215100032394-H1 Sample?

5100032364-£1 SampleT

100032384 71 SompleT]

The following legend identifies the indicator symbols:

» Legend
(%) show Al
@ Artifact X
@ Analyzed Droplet
@ Positive Droplet O
@ Fan v
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Chapter 4 Performing Quality Control

5. Show All is selected by default. To reduce the items in the display, clear Show All and then select one
or two of the items.

The indicators are described as follows:

B Red cross — Artifact (dust, undersized or oversized droplet, irregularly shaped droplet,
boundary droplet, and so forth. Artifacts are not counted as analyzable droplets

m  Green cross — Negative droplet, which is counted as an anayzable droplet

B Green cross in a blue circle — Positive droplet, which is counted as an analyzable droplet
6. Tonavigate in and around the image, see General Navigation Options on page 21.
7. Toselect a different channel, tap/click a colored circle under Channel Selection.

8. To automatically adjust the image contrast, tap/click Reset under Contrast Adjustment.

Excluding Droplets

Oversegmentation (two or more droplet crosses instead of one) or undersegmentation (one droplet
instead of two or more) of the droplets might exist, which can lead to false positive or negative results.
Bio-Rad recommends that you manually inspect the droplets, as follows:

B Where there are red crosses, the software automatically rejects the droplets, and no action is
required.

B Where aberrant crosses are green, you must exclude them manually.

Note: Artifacts are detected in the channel but some artifacts might exist and be visible only in other
channels, depending on the experiment/assay/chemistry used. Bio-Rad recommends that you check
all channels available in the experiment in case there are droplets that must be manually excluded.

To exclude droplets

1. To exclude one or several droplets considered as false positives (such as artifacts):
a. Right-click on each droplet to be excluded.
b. Tap/click Exclude under Droplet Exclusion.

Note: Excluded droplets are marked with yellow hexagons.
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Excluding Droplets

2. Toexclude all droplets in an image region:

a. Press CTRL, and then right-click several times to define the polygon image region to exclude
(one click = one vertex).

b. Release CTRL to define the last polygon vertex.
c. Tap/click Exclude under Droplet Exclusion.

The following graphic shows a selection of droplet or polygonal image regions to be excluded. Before
you tap/click Exclude, droplet annotations are still visible in the yellow shape.

The following graphic reflects the removal of all selected droplet or image regions. After you tap/click
Exclude, droplet annotations are no longer visible in the yellow shape. All relevant droplets in the
polygonal region are removed from the analysis and marked with yellow color.

3. Tocancel the current selection of droplets to be removed, tap/click Cancel under Droplet Exclusion.

4. Torestore all the manually excluded droplets, tap/click Restore under Droplet Exclusion.
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Chapter 5 Modifying the Experiment Setup

The Setup tab includes the Edit Experiment and Compensate Spillover displays, which are briefly

described in the following bullet points:

Edit Experiment — view data from the run and change configuration elements in the table. You can
also edit fluorophore and target names, add or remove chambers, and pool (merge) chambers for
higher detection sensitivity.

BIORAD FILE I/O QUALTTY coNTROL

T ——

8 Chanbers
A Move Up BB ro + Add Chamber(s)
 Move Down S uod — Remove Chamber(s)
Chamber Name Chip ID
RR245100032384-A1 Samplel RR2100032384
RR245100032384-B1_Semple3 RR2AS100032384

RR245100032384-C1_Samples. RR245100032384

RR245100032384-D1_Sample? RR245100032384

5. RR245100032384-E1_Sampled RR245100032384
RR245100032384-F1_Samplett RR245100032384
RR245100032384-G1_Sample13 RR245100032384

RR245100032384-H1_Samplets RR245100032384

9. RR245100032384-42_Sample2 RR245100032384
RR245100032384-B2_Samplet RR245100032384
RR245100032384-C2_Samples RR245100032384

RR245100032384-D2_Samples RR245100032384

RR245100032384-€2_Samplel0 RR245100032384

4. RR245100032384-F2_ Sample12 RR245100032384
RR245100032384-G2_Sampleld RR2£5100032384
RR245100032384-H2_Semplel6. RR245100032384

RR245100034103-A1_Samplel RR245100034103

RR245100034103-B1_Semple3 RR245100034103
RR245100034103-C1_Samples. RR25100034103
RR245100034103-D1_Sample? RR245100034103

RR245100034103-E1_Sampled RR245100034103

22, RR245100034103-F1_Sample RR245100034103

23, RR245100034103-G1_Sample13 RR245100034103

RR245100034103-H1_Semples RR245100034103

Chamber ID

chip Posiion
1
1

1

Compensate
0y

ANALYZE DATA

assay stuctre

Fluorophore names:

Fam
Hex
s

sample name
Semplel
Sample3
Samples
Sample?
Semples
Semplet
Sample13
Samples
Semple2
Semplet
Samples
Samplet
Samplel0
Semplei2
Sampled
Samplels
Samplel
Semple3
Semples
Sample?
Sampled
Samplett
Semple’3

Semplels

Terget names:
BRAF V500 WT
pUCIBNCS L1
s

Chamber Context

Exposure tmes:

protocol
PROTO!
PROTOT
PROTOT
PROTO!
PROTO!
PROTOT
PROTOT
PROTO!
PROTO!
PROTO1
PROTOT
PROTOT
PROTO!
PROTO!
PROTOT
PROTOT
PROTO!
PROTO!
PROTO1
PROTOT
PROTOT
PROTO!
PROTO!

PROTOT

ssms

2s0ms

00ms

POST PROCESSTNG EXPORT
Frotocol Comments
Instrument type: No+

Mix Name: naica® multipex PCR MX

Chip Type: by

Standard Experiment Name.
View protocols

Nb Droplets Type C_ref stock (cp/ul) Dilution Type c
18654 u 1 u
19318 u 1 v
18793 u 1 v
18802 u - 1 u
17809 u 1 u
18791 u 1 v
16431 u - 1 v
2040 u - 1 u
19043 u 1 u
18007 u 1 v
12467 u - 1 v
17504 u 1 v
17303 u 1 u
18176 u 1 v
16739 u 1 v
19170 u - 1 v
18481 u - 1 u
19152 u 1 u
19024 u 1 v
18653 v - 1 v
18072 u 1 v
18005 u 1 u
18010 u 1 u
19967 u 1 v
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Chapter 5 Modifying the Experiment Setup

B Compensate Spillover — load an existing compensation matrix that matches the experiment
parameters and apply it to the results. You can also manually edit the spillover compensation in the
grid that appears in the lower-right corner.

Important: Bio-Rad recommends that only expert users manually modify spillover
compensation values.

3
®omD  FIE 1/0 cunrvconmor. fSSNCERNRRRN vz o [Pmp— [E— exworr @0
O onznzwess rewsisoicss 16,000 16000 7
RR245100032384-A1_Samplel [ 14,000 -f " . 14,000
RR245100032334-B1_Sample3. ] 3
! = 12,000 4 12,000 -
RR245100032384-C1_Sample3 [ 1 .
RR245100032384-D n 10,000 - 10,000 4 3
"RR245100032384-E1_Sampled. [ ] £ I w
g son] g som]
RR245100032334-F1_Samplel1 [ & 5
7. RR245100032384-G1_Sample3 [ ] 6,000 ] 6000
RR245100032384-H1_Sample15 n ]
RR245100032334-A2_Sample2 [
"RR245100032384-C2_Samples [ |
2. RR245100022384-D2_Sample2. [ ] o, . . . Y o . . . . . . Y
"RR245100032384-E2_Sample10 [ ] & o
Blue Red
RR245100032384-F: [
RR245100032384-G2_Samplel4 [ ] 35,000
RR245100032384-H2_Somple16. n Pl aviatn
RR245100034103-B1_Sample3 [ ] Spilover Compensstion
"RR245100034103-C1_Sample5 n Blue Greer
RR245100034103-D1 Sample [ ] 20000 ] Negative z 2
21, RR2AS100034103-E1_Sampled [ ] ~ ~
RR245100034103-F1_Sample11 n 15,000
RR24S100034103-G1 n HEX M ¢ ¢
24, RR245100034103-H 5 [ | el | Y oo $ < <
RR245100034103-A2 [ ] Load Compute
RR245100024103-B: [ L.
-“ L Nt s - F
7. RR245100034103-C: n o
RR245100034103-02_Sampled ] rd 10,000 15,000 20,000 25,000 30,000 Filename used for appied matrix:
20, RR245100024103-E2 Sample10 [ ] Blue
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Editing General Experiment Parameters

Editing General Experiment Parameters

In the Edit Experiments view, the top pane contains the fluorophore names and target names, as well as a
Comments field. and the table contains chamber settings. Editable values are typically defined in the
QX700 ddPCR System Control Software. but they can be modified in the QX700 Analysis Software.

The assay and thermal cycling protocol that were specified in the QX700 ddPCR System Control
Software are also identified in the top pane and are not editable.

Note: If all chambers do not share the same assay and protocol, Bio-Rad recommends dividing the
experiment into chamber subsets using the pooling option and add/remove chambers option.

SETR
BIORAD " (
FILE 1/O QUALTTY CONTROL Ed Compensate ANALYZE DATA VIEW RESULTS POST PROCESSING EXPORT
Experiment Spillover
Assay structure Protocol
Conments
Exposure tines:
Fuorophore names:  Target names:
@) =251230 c brmiv oo gex test 2512 e = o osm
® [ Frargeez ® M lnstument typer X700 KT
® lRox Frrgeta ®  365ms MixMName: naica® muitiplex PCR MIX
32 Chambers o
P Frorgewt 337ms  ChiaType: RDG1S
A~ Move Up Elroa + Add Chamber(s) ® o Frages e sims View Protocols
. ® s Tergets & anms Standard Experiment Name
v hoveoorn Sl Unpool — Remove Chamber(s) o o — ®  10ms na.
Chamber Name Chip ID Chamber ID Chip Position Samplename  Chamber Context Protocol Nb Droplets Type C_ref stock (cp/ul) Dilution
RR260500077001-D1_Sample07 B RRo50500077001 o1 H Sampled7 bro06D 10280 v 1
12, RR260500077001-E1_Sample09 B RR250500077001 £l 2 Sampleld bro06D 10204 [ 1
2. RR260500077001-F1_Samplel1 B RRo50500077001 £l 2 Samplel] bro06D 10303 v 1
14. RR260500076810-E1_Sampledd B RRos0500076810 el 1 Sampledd br536 8317 v 1
5. RRZB0S00077001-H1_Sample15 B RRas0500077001 HI 2 Samplels bro06D 7261 v 1
RR260500077001-G1_Sample2 B RRo50500077001 & 2 Samplet3 br60ED 16531 v 1
7. RR260500076810-C1_Sample05 B RR250500076810 a 1 Sampleds brsB6D 19692 u 1
RR260500076810-A1_SampleD1 B RR250500076810 Al 1 Sampled] brsg6D 18825 v 1
5. RR260500077001-A1_Sampled B RRe50500077001 Al 2 Sampled] bro06D 18960 u 1
20. RR260500076810-B1_SampleD3 B RR250500076810 81 1 Sampled3 brsg6D 18832 v 1
21, RR260500077001-C1_Sampleds B RRos0500077001 a 2 Sampleds bro06D 8147 u 1
2. RRIB0S00077001-B1_SampleD3 B RR250500077001 81 2 Sampled3 breDED 18934 v 1
23 BR2ENSONNTAR10-E2 Sammnlel2. || RR260S0007AR10. £ 1 Samnle12 heSR60. 16ATT. 1 1

To edit global parameters in the top pane
1. Inthe Experiment Setup view, do any or all of the following:
B Tap/click in a Fluorophore name field and replace the existing entry.

B Tap/click in a Target name field and replace the existing entry with the name of a target of
interest.

B Tap/click in the Comments field to enter information about the experiment.

Important: Other information that appears in the top pane is read-only.

User Guide | 39



Chapter 5 Modifying the Experiment Setup

To modify chamber settings
1. Press CTRL-click or SHIFT-click to select one or more chambers.

In the table, the column headings appear in the fluorophore (channel) color (Blue = FAM, Teal = HEX,
Green = ROX, and so forth)

2. Editthe the entries in the following columns:
B Sample type (U = unknown, N = negative, P = positive, and S = standard)
®  Dilution factor (a value of 10 equals a 10-fold dilution)

Note: If the dilution factor is modified from 1 to 10, then the estimated stock concentration is
multiplied by 10. The updated dilution factor is considered in post-processing data
calculations, except for Linkage Analysis, which is always calculated at a dilution factor of 1.

Pooling Replicate Chambers

You can pool (merge) chambers containing the same sample (replicates) to increase detection sensitivity
and quantification precision.

43 Chambers \

4 Move Up E-‘ﬂ Pool =+ add Chamber(s)

“ Move Down i Unpool — Remove Chamber(s)
By considering each set of pooled chambers as one large chamber, pooling increases the analyzed
sample volume and quantification accuracy. The higher the number of pooled chambers, the higher the

total number of analyzed droplets. This reduces sampling and partitioning errors, thereby increasing the
quantification certainty.
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Pooling Replicate Chambers

After the chambers are pooled, QX700 ddPCR System Analysis Software automatically computes the
concentration of each target in the parent chamber and updates the predicted concentration data in View
Results > Results Table. One line is added for the parent chamber and the individual chamber identifiers
appear below.

assay svucture Protocal

Fluorophore names: Target names: Exposure
@ st o v msinm e — o s
* Hex Target2 e mm
e ® rox Targets e s
N ATO-590 Trgets 337m
e = + hdd Cramo) = — o s
® oy5s Targets. ® smms ‘Standard Experiment Name.
O - E— . o o o
Chamber Name chipo Chamber  Chippostion  Sample name  Chamber Context Nb Droplet Type it it Type
24 RRESOSD0065964-H1_Samplel RR250500065364 i 2 Samplets o u 1 u 1
[ 25 samplen2 [] ‘Sampled? P 62804 u 1 u - 1
sras0s000ssosa-A2 Sarpietz [ RR50300065064 » 2 16025
mrmsesses B2 Sompie2 B RR2AOS00065964 & 2 1637
W RR250500065964 a 2 14555
[ 0 2 a7
‘RR260300063964-E2_Sample10 W RRososo00es06d 2 2 Samplel0 o 5286 U T U T
RRB0300065364-F2 Sample12 W rRososoo0ssss [ 2 Samplet2 1505 v ! v '
RRB0300065364-G2_Sarplel [ Jre— @ 2 Samplels 1523 u 1 v '
25 RRRS0S0006596-H2_Sarplel RR2030006536¢ e 2 Samplels o u 1 u 1
0. RRIS0S00066011-A1_Sarpledt [ M 3 Sampledt vias7 u 1 u 1
RR260S00066011-B1_Sample03 B RRososo0oesot Bt 3 Sampled3 s 13013 u 1 u 1
RR2SDSDMOGEDT1-C1_SampledS W rrssoo0sen a 3 Sampleds 2 v ! v '
RR2B0300066011-DI_Sarpled W eRss000s0nt o 3 Sampled? 125% u ! v '
. RR2S0S00066011-1 Semplet3 RR260300066011 & s Sampleds 12994 u 1 u 1

For each detection channel, the sample type, reference concentration, and dilution factor appear in the
parent row.When you export the data, these new lines are exported in the same order in the Results sheet
of the exported Excel file, and the pooled chamber IDs appear in the Chamber_Details sheet.

To pool chambers containing the same sample

1. Tap/click Setup > Edit Experiment.

2. From the list of chambers on the left, select the chambers to be pooled.
The selected chambers are highlighted in the list.

3. Taplclick Pool.

If the chambers to be pooled do not contain the same settings, an advisory message appears per the
following example.

X

Some chambers selected for pooling
share different settings
{dilution,comment, type...). If you

proceed they will all be set to the context
of the first selected chamber,

4. Read the message and do one of the following:
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Chapter 5 Modifying the Experiment Setup

If the chamber selection is as intended, tap/click Proceed.

B To select a different set of chambers, tap/click Cancel and repeat steps 2 and 3.

A parent row is added to the table (Sample 7 in the following graphic).

5. Taplclick the arrow to the left of the parent ID to expand and display the individual chambers that
were pooled. The parent ID is appended to each.

43 Chambers
A Move Up 3 Poal
“ Move Down i Unpaal

—
. r

Chamber Name

. RR245100032384-A1_Samplel
2. RR245100032384-B1_Sample3

2. RR243100032384-C1_Sample3

. Sample7

. RR245100032384-D1_Sample?
2. RR245100032384-E1_Sample?

3. RR245100032384-H1_Sample?

w

. RR245100032384-F1_Samplell

6. RR245100032384-G1_Samplel3

™

6. Tounpool the chambers, tap/click Unpool.

. RR245100032384-A2 Sample2

. RR243100032384-B2_Sampled

+ Add Chamber(s)

— Remove Chamber(s)

Chip ID
RR245100032384

RR245100032384

RR245100032384

RR245100032384
RR245100032384
RR245100032384
RR245100032384
RR245100032384
RR245100032384

RR245100032384

Chamber ID

Al

Bl

1

D1

Chip Pasition
1

1

1

Note: Unpooled chambers return to the single-chamber format, but retain the third segment of
the chamber name assigned to the pooled chambers (such as Sample7).
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Combining Graphical Data for Multiple Chambers

Combining Graphical Data for Multiple Chambers

Use the Plots & Populations tab to display selected chamber data side-by-side (1D dot plots) or
collectively.

To display 1D dot plots side-by-side
1. Tap/click the 1D Dot Plot tab.
2. Inthe left pane, press CTRL-click and select the chambers.

The plots for each selected chamber appear sequentially.

ANALYZE DATA
BIC-RAD FILE 1/0 QUALITY CONTROL SETUP Plots & Explore
Populations Crystals
@ =251202_qx700_crvpanels_202512021 Histogram 1D dot plot 2D do
RR260500065820-A1_Sampledl | | .
60,000
2. RR260500085820-B1_Sampled2 | | q
2. RR260500065€20-C1_Sampleds | | ]
50,000 -
4. RR260300065820-D1_SampleD7 | | ]
5. RR260300065820-E1_Sampledd B 40,000
6. RR260300065820-G1_Sampledd | | % ]
7. RR260500065820-F1_Sample0d | | Z o000
[ j
RR260500065820-H1_Sample15 ]
9. RR260300065820-A2_Sampled2 | | 20,000
3 10, RR260500065820-B2_Samplel4 | | ]
RR260500065820-C2_Sample0§ | 10,000
2. RR260300065820-D2_Sample08 [ | bl
2. RR260500085820-E2_Samplel0 | | T
- & 1h — 11 )
4. RR260500065820-F2_Samplel2
- Chamber number
5. RR260300065820-G2_Samplel4 | |

To combine chambers in 2D or 3D dot plots

1. Tap/click the 2D dot plot or 3D dot plot tab.

0,000
7. RR260500065964-A1_Sample0! | |
5. RR260500065964-B1_Sample03 \ ||
9. RR260500065964-C1_Sampleds ] 30,000 l
20. RR260500065964-D1_Sample07 =]
21. RR260500065964-E1_Samplel9 o] * Py
22. RRZ60500065964-F1_Samplel1 | | ; 20,000 ‘
2. RR260500065964-G1_Sample13 | |
24, RR260500065964-H1_Sample13 .
> 25 Sampled2 [ | 10,000 )
26. RR260500065964-E2_Sample10 | |
7. RR260500065964-F2_Sample12 ]
22, RR260500065964-62_Sampleld [ ] o 5,n‘nn m,‘nnn mém
20, RR260500065964-H2_Sample1s ® ATTO-590 *
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2. Inthe left panel, press CTRL-click and select the chambers to be merged.

20,000
7. RR260500063954-A1_Sample1 ]

. RR260500065564-B1_Sample03

. RR260500065964-C1_Sample05 30,000

20. RR260500065964-D1_Sampled7
21. RR260300065964-E1_Sample09

*
=
22. RR260500065964-F1_Samplell % 20,000

[ N Nomel] W |

23. RR260300065964-G1_Sample13

RR260500065964-H1_Sample15

Sampled2 10000

RR260300065964-E2_Sample10

27. RR260500065964-F2_Sample12

0 N T T J
25, RR260S00065964-G2_Samplel4 o 5,000 10,000 15,000

29, RR260500065964-H2_Samplels ATTO-590 *

To combine the histograms
1. Tap/click the Histogram tab.

2. Inthe left panel, press CTRL-click and select the chambers to be pooled.

QX700 ddPCR System Analysis Software displays histograms according to pooled chambers.

ANALYZEOATA
s

EoHD FILE 1/0 QUALITY cONTROL e i VIEW RESULTS POST PROCESSING EXPORT
Qo mress pansoxss, T Histogram 10 dot pot 20 dot pot 30 dot pot Popuston Edtor
RR245100032384-A1_Sample! u 35,000 30,000 |
2 RRatstOOO2304-81 Sampled [ ] |
3. RR245100032384 ples | | 5 0000 = 25000 |
RR245100032264-D1_Sample? £ 4 |
g S ] 2 |
RRaAS10003Z364 1 Samples 200 |
24510032364 1 Sempied = M |
RR245100022354 1 Samplel BT oam] T |
7 RR2AS100032324-G1 Sample13 [ ] 15,00 |
RRRASI0002384 1 Sampels [ ] 15000 |
10,000 |
a5 10003384 42 Sample2 & |
- u 10,000 I
RR245100032384.2 Sampleh ] |
RR245100032384-C2_Samples. n 5,000 5,000 |
o] il o1 b i
3 RR2AS100032384-£2 Sample0 n r 7 T T 7 . 1 r T T 7 - T T 1
o 0 10000 20,000 30000 0,000 50,000 60,000 70,000 o 0 lo.00 20,000 20000 0,000 50,000 0,000 70,000
4 RR2A5100032304-F2 Sample12 u M FAM (RFU) ¢ HEX (RFU)
[ ———— ]
RRRAST00032384 H2_Sompels ] 35000
251000210341 Samplel ]
- 30000
RRRASTO00MILS 1 Sample)
" Pots Navigation Fluorescence Thresholds. Color View
[ p— B -]
RRASTOO0MITS D1 Sompe? [ . 201 -
S z00m ] ® u
R p— ] : - A - wox
s & 11 .
2 RRRASTOO0MIGS 1 Somplel o s
15,000 u o
21 RRRASNOCOI03-G1 Samplel3 [ ] . B
. RRRSTOOTBAIOS H1_Somples | 10,000
. Sampe2 u LE——
ot - 5000
e p— ] LI e
- — Lines -
025 ; T T T T T T !
RRQAS100034103 02 Somples u P 10000 20,000 30000 0,000 50000 60,000 70000
2. RSIOROMIOR-E2 Srple1D ] ors (RFU) Definton scope:
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Adding or Removing Chambers

To combine the uncertainty curves
1. Tap/click the Histogram tab.
2. Inthe left panel, press CTRL-click and select the chambers to be pooled.

QX700 ddPCR System Analysis Software displays the uncertainty curves of the pooled chambers.

1o p— p— . —

& wma

RR245100032364-A1 Sample]

. W Concentraton Graphs Uncertainty Curves

2% 2%

155
RR245100032384-F1

RR2A5100032384-G1

i
]
)
z
5
1

incertainty (Blue Channel)

Relative u
®
>

-

o1 1 0 100 1000 10000 100000 01 1 0 100 100 10000 100000
Chamber Concentration (cp/uL - log) Chamber Concentration (cp/uL - log)

®
L

155

®
L

Relative uncertainty (Red Channel)
H
|

®
L

T T T T T 1
01 1 0 100 1,000 10,000 100,000

Chamber Concentration (cp/ul - log)

Adding or Removing Chambers

To add chambers from another experiment

1. Click the +Add Chambers icon and navigate to the experiment.

48 Chambers

A Move Up Ed roa + add Chamber(s)

 Move Down (= T — Remove Chamber(s)

2. Select the .niodata or .nioresult file to be imported and tap/click OK.

Important: The parameters of the files (exposure times, compensation, image processing) must
match or an error message appears. Mismatched parameters can compromise concentration
and other results.

To remove chambers
1. Select the applicable chambers in the Chamber pane.

2. Tapl/click Remove Chambers.
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Reordering Chambers

SETUP
BiorAD FILE 1/0 QUALITY CONTROL Edit Compensate ANALYZE DATA VIEW RESULTS POST PROCESSING EXPORT
Experiment Spillover
hssay structure Protocol
Comments
Expostre times:
Fiuoraphare names: Target names
@ 251250 c brmi o gex test_m2s12 ® = o  sm
® e Targetz ®  273ms Instrument type: QX700 HT
® Rox Torgets ©  .Ems MixName: naica® muitiplex PGR MIX
52 Chambers Chio Type: OG5
. ATTO-590 Targetd 337ms ip Type: DG 15
A Move Up Herea + Add Chamber(s) ® o Famges ®  sims View Pratocols
= ® cysis Targets ®  amms Standard Experiment Name
* Move Dawn & Uopol — Remove Chamber(s) ® o — ®  1oms na
Chamber Name Chip D Chamber ID Chip Position Sample name  Chamber Context Protocol Nb Droplets Type C_ref stock (cp/ul) Dilution
RR260500077001-D1_Sample07 W RR260500077001 D1 2 Sample7 br600 19280 u 1
2. RR2B0S00077001-E1_SampleDd W RR250500077001 £l 2 Sampledg brE0s0 19204 u 1
2. RR2G0S00077001-F1_Sample11 W RR60500077001 FI 2 Samplell br600 19303 u 1
4. RR260300076810-E1_Sample0d W RRI6000076810 £l 1 Sampledg br3g60 18317 u 1
15, RR2G0S00077001-H1_Samplel5 W RR260500077001 HI 2 Samplels brE00 17261 u 1
RR260300077001-G1_Sample12 W RR250500077001 6l 2 Sample13 br600 16531 u 1
17, RR2B0S00076810-C1_SampledS W rrosos0007es10 cl 1 Sampleds brs260 19602 u 1
RR260500076810-A1_Sampled! W RRa50500076810 a1 1 Sampled1 brs860 18825 u 1
o, RR2G0S00077001-A1_Sampledt W rRa50500077001 A1 2 Sampledt brE060 18960 u 1
20. RR260500076810-81_Sampled3 W RR250500076810 81 1 Sampled3 brs860 18832 u 1
21, RR26000077001-C1_SampledS W RR250500077001 a 2 Sampleds br6060 18147 u 1
22. RR260S00077001-81_Sampled3 W RR250500077001 81 2 Sampled3 br600 18934 u 1
23_RRIGNSOONZARA10-FD Samnlel? | RROGSDONZER1N. 5] 1 Samnle12 he3260. 1RATT. 1l 1

To reorder the chambers in the list
1. Select one or more chambers.

2. Tapl/click the Move Up and Move Down arrows in the top pane, or tap/click a column heading to sort
in ascending or descending order.

Applying Spillover Compensation

When using different types of fluorophores on the QX700 ddPCR System, spectral overlap can
sometimes occur between two or more detection channels. To make proper adjustments for this
fluorescence spillover, you must apply a spillover compensation matrix for each assay using the
Compensate Spillover function in the Setup tab.

A compensation matrix corresponds to specific thermal cycling conditions and a specific multiplex assay
composed of oligonucleotides (probes and primers) and target sequence DNA. You should create a new
compensation matrix if either or both of the following changes are made to the experiment before the
chambers are processed:

W Primers, probes, or DNA target sequences are modified (such as a change in primer or probe
sequence or concentration)

B The thermal cycling program is modified
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Applying Spillover Compensation

In uncompensated experiments, the Spillover Compensation dialog appears per the example in Fig. 4.
Negative fields appear in the top row and contain a zero for each color. By default, all remaining values
are set to zero (0.0000000) except in each field where the fluorophores intersect, which contains

1.0000000.

Fig. 4: Matrix for an uncompensated experiment

Spillover Compensation
FAM HEX ROX Atto-590 Cyh Cy5.5 Atto-550

Neoative | n.nn ¢ n.on ¢ n.on ¢ n.on ¢ n.0n e, n.nn ¢ n.nn ¢
1.onnonon - $ n.nnnnonn £ n.onnonnn ¢ n.nonnnnn £ n.ononnan £ n.onnonnn ¢ n.nonnonn ¢
n.nananon ¢ 1.nonnann - $ n.annanan ¢ n.nonnnnn £ n.ononnan £ n.onnonnn ¢ n.nonnonn ¢
n.nananon ¢ n.onannnn ¢ r.ononnon - $ n.n0nnnnn £ n.ononnan £ n.onnonnn ¢ n.nonnonn ¢
n.nanannn ¢ | n.onononn o a.00000an o 1onnoonn S n.anannan ¢ a.0n0a0nn & n.nonnnnn ¢
n.nnnanan ¢ | n.oannnnn £ n.onnnnnn ¢ nannnnnn ¢ 1.oonnonn O n.nnnanan ¢ n.onnnnnn ¢
n.nnnanan ¢ | n.oannnnn £ n.onnnnnn ¢ nannnnnn C | n.onnnnnn ¢ r.anononn - O 00000000 ¢

nonnnAnnn -~ N Annnnnn -~ nonnnnnnn - n AnAnNNn -~ N annnnnn -~ nonnnanAn -~ 1 AnAnnnn -~

Load Save Edit Compute
Reset Apply
Fig. 5: Matrix for a compensated experiment
Spillover Compensation
FAM HEX ROX Atto-590 Cys Cy5.5 Atto-550

Negative n.00 ¢ n.on ¢ n.nn ¢ n.0n ¢ n.on ¢ n.nn ¢ n.nn <
i.nonnonn - $ 02741167  $ | n.omzan £  -nooma4s $ -noonzing 0 -ponos?an O aonononnn <

n.020A8289 ¢ r.oononan - 8 N.2736075 ¢ n.on21a3z ¢ -ooonon2z $ n.nnn418 ¢ n.onnonnn ¢

n.onng7as ¢ n.nsanz7 ¢ i.anonnan O 1.7731986 ¢ nonm7e3 ¢ naonn201i £ n.nonannn ¢

n.nnnedzs  $ n.onn7aas $ nmrrmzr t.oannnnn - & 0.0232030 ¢ n.onneA3R £ n.nonannn ¢

-nonnze4t S -noonngzt O n.nnnnz4s {  n.onseive c iononnnn - $ 0.30N9725 £ n.onnonnn <
-nnang?s7 - S -aoan3nae O -nonon1?7 S nonnz7n? C n.neanars < ianoonan $ n.nannnnn <

LG LLLLLTY i LEGLLLLLTY -~ LEGLTL LG o~ LG -~ LEGLLLLLTY i LEGULLLT T i 1 AnAnnnn -~

Load Save Edit Compute
Reset Apply

After you apply the compensation matrix to the data, the spillover signal is removed from the dot plot. and
distance between clusters should be better defined to improve the the separability score. For more
information, see Quantifying Fluorescence Separability on page 97.

Important: The correction is not performed in the droplet image, since it was acquired by the
instrument. Therefore, a droplet can appear as positive in a channel without actually being present in

the corresponding dot plot.

After you compute a compensation matrix using one of the methods cited in this chapter to adjust the
thresholding in the chart, the fields that previously contained zeros are populated with the excitation
matrix coefficients where the fluorophores intersect with the other channels (Fig. 5).
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Chapter 5 Modifying the Experiment Setup

To compensate the fluorescence spillover

1. Tap/click Setup > Compensate Spillover.

Note: To change the matrix fluorophore labels, open the Edit Experiment tab and rename the
fluorophores in the top pane.

The QX700 ddPCR System Analysis Software displays the 2D amplitude plot. The following graphic
shows uncompensated data in the Compensate Spillover view.

QuALTTY conTROL Ect 3 ANALYZE DATA VIEW RESULTS POST PROCESSTNG
T T r—— 16000 16000
RR245100032384-A1_Samplel 1 14,000 . . 14,000 4 .
2 RRASIDNSZS0HB1 Sampled 3
e u 12,000 4 12,000 4 -
RR245100032384-C1_Samples. n )
RR2AS100022384-D1 Sample? ™ 10,000 10,00 ]
51000236461 Samples [ ¢ i
$ o g sond I
RROASI00032384-F1 Samplel] m s 5
RR2A5100022384-G1_Somplet n G000 5000
RR2A5100022304-H1 Samplets [ ] .
a000 4000
R —— [ » "
[R—— n 2000 - ] O . -
RR245100032364-C2_Sample§. n
o o]
n r T T T T 1 r T T T T
P 10000 15000 0000 25000 30000 e 0 10000 2000 30000 40,000
RR245100032384-E2 Sample10 ] o
Blue Red
RR2A510002200-F2 Sample2 n
s smpes B
! ot Havgaton
RRassIOBOR230H
u 40,000 -
[ — ™ OIS 1
RR2510003410-51 Sampe3 n Solover Conpersate
. RRSIONRA103-C1 Somples ] 30000 Bl Gre 4
20, RR45100034103-D1 Sarmple? L] - s
21, RREASIOOOS4103 1 Sarpled " 3 _ . . .
g A e O oo 2| [oomeam S
RR245100034103-F1_Samplet1 [} 20,000 -
23, RR24S100034103-G1_Sample13 [ HEX
24 RRASIDUBE103 H1_Sompets ] S oo C
10,000
RR245100034103-A2_Sample2 [ ]
. RRRASIOA103-82 Sl n
27. RR245100034103-C2_Somple n
od
FR243100034103-02 Sample? u & 5000 10000 15,000 20,000 25,000 30000
RR2ASIOR02410-E2 Samplel0 n Blue

2. Tocreate or edit a compensation matrix, see Automated Method on page 49, Template-Based
Method on page 53, or Manual Method on page 54. Additional graphics illustrate how the dot plots
change in accordance with the spillover compensation.

Important: Unless you are an expert user, Bio-Rad recommends using the automated method
or the template-based method to compensate the spillover of an assay.
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Applying Spillover Compensation

Automated Method

To achieve more accurate thresholding of a multiplex assay, Bio-Rad recommends using the automated
method to create a compensation spillover matrix.

Important: When using the automated method, you should perform a monocolor control run first, to
produce one fluorescent signal per channel in each chamber. The control is composed of all PCR
reaction reagents for a given assay, with only one DNA target sequence present, as shown in Table
10.

Table 10. Mono-color compensation controls

Channel
Fluorophore LED Target Description
Negative control N/A NNNNNNN No positive signal (no target)
FAM Blue PNNNNNN Target for FAM only
HEX Teal NPNNNNN Target for HEX only
ROX Green NNPNNNN Target for ROX only
Atto-590 Yellow NNNPNNN Target for Atto-590 only
Cy5 Red NNNNPNN Target for Cy5 only
Cy5.5 Infra-Red NNNNNPN Target for Cy5.5 only
Atto-550 Purple NNNNNNP Target for Atto-550 only

You must remove all but one target from the mix, leaving only the target of the desired fluorescence in any
given chamber. If you repeat for each fluorophore, then only a signal target is amplified, producing a
fluorescence signal that is higher than the background signal generating from the probes. One chamber
per channel, plus a negative, is required to compute a monocolor compensation matrix.
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Chapter 5 Modifying the Experiment Setup

To automatically compute a compensation matrix

1. After the data is generated from the monocolor experiment, tap/click Setup > Compensate Spillover,
and then tap/click Compute.

2. Intheresulting dialog, tap/click the checkboxes to match the appropriate monocolor controls to the
chambers.

Select control samples for spillover compensation calibration:

HEX cvs
[w] o

‘ _Sa a (w]

wy o o o °

3. Tapl/click Next.

QX700 ddPCR System Analysis Software automatically places a threshold in the 1D plots.

X
FAM
60,000 o
50,000 -
40,000 |
* *
= ol
w
& 30,000 I
20,000 ]
4,000 -
10,000 2,000 -] PP A AR WA
T T T T 1 T T T T 1
e 0 5,000 10,000 15,000 20,000 e 0 5,000 10,000 15,000 20,000
Droplet Index Droplet Index
Threshold: 18465 Threshold: 7749
CY5
40,000
% 30,000
wn
>
© 20,000
c . Compute compensation
10,000 .
T T T T 1
P 5,000 10,000 15,000 20,000
Droplet Index
Threshold: 19658
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Applying Spillover Compensation

4. (Optional) To adjust the values, drag and drop the threshold lines.

X
FAM HEX
60,000 16,000
50,000 14,000
12,000
40,000
* * 10,000 - €= New
s ~ . K
= n} .
£ 3000 I 8000 €= Old
3 6,000
20,000
4,000
" Wy "
10,000 2,000
T T T T 1 T T T T 1
o0 5,000 10,000 15,000 20,000 £ 0 5,000 10,000 15,000 20,000
Droplet Index Droplet Index
Threshold: 20293 Threshold: 10082
CYs
40,000
% 30,000
n
2
O 20,000
Compute compensation
10,000
T T T T 1
o0 5,000 10,000 15,000 20,000
Droplet Index
Threshold: 26984

5. Tapl/click Compute compensation.

QX700 ddPCR System Analysis Software displays the 2D dot plot, with the spillover compensation
applied to the data in a comparative view with the original clusters. The difference between the
uncompensated data (light gray) and the compensated data (dark grey) is displayed as a preview.

16,000 - 16,000 -
14,000 - 14,000 o
12,000 12,000 ]
10,000 1000
. . ]
T 000 %
¥ < ]
5,000 6,000
4,000 . ) 4,000
2,000 2,000
0] 0l
T T T T T ] T T T T T T T |
& 5,000 10,000 15,000 20,000 25,000 30,000 & 0 5,000 10,000 15,000 20,000 25,000 30,000 35,000
FAM * crs*
35,000
P Navigaton
®° ©uO
Splover Compensaton
25,000
FAM HEX
20000 Negatve wzsez O w2 O
0 S ~
z FAM 10000000 T 0120384 O
15,000
HEX o014 O 0000 <
10,000 7 CYS ooz {  osomoz O
Lad  swe
5,000
Reset  Apply
o]
T T T T T ] Fiename used for edted matrn:
& 5,000 10,000 15,000 20,000 25,000 30,000 Fiename used for applied matrix:
FAM *
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6. Ifthe cluster positions are correct (orthogonal to each other), tap/click Apply to apply the
compensation matrix to all the chambers.

14,000 . " 14,000

12,000 | 12,000 |

10,000 | 10,000 |

8,000 4 s000 - ¥E
x x
o} o}
I L I

600 . o 6,000 |

4,000 4 . 4,000

2,000 4 2,000

o o
T T T T T 1 T T T T T T T 1
& 500 10,000 15,000 20,000 25,000 30,000 I 5,000 10,000 15,000 20,000 25,000 30,000 35,000
FAM ors
35,000
Plots Navigaton
0000 ] ®0 ©uO
Spiover Compensation
25,000
FAM

20,000 <
n
2 ~
9] <

15,000 -

10,000 s

5,000 -

I
T T T T 1
& 500 10,000 15,000 20,000 25,000 30,000
FAM

7. Taplclick Save.

The compensation matrix is generated as a .ncm file, which you can reuse the file as a template for
other experiments if the same assay and thermal cycling conditions apply. For more information, see
Template-Based Method on page 53.
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Applying Spillover Compensation

Template-Based Method

If you already have a compensation matrix calculated and saved that matches the current experiment
conditions (same fluorophores, targets, and so forth), then you can use a template to resolve fluorescence
spillover.

Important: Two experiments with different scanning times can use the same compensation matrix,
since compensation matrices are normalized by the exposure time. However, the two experiments
must share the same assay conditions and thermal cycling program.

To use the template-based spillover compensation method
1. Below the compensation matrix layout, tap/click Load.
2. Navigate to and select an .ncm file and then click Apply.
The compensation values are imported into the matrix.
3. Ifnecessary, edit existing values and click Save to save the matrix as a new .ncm file.

Note: You can also export the spillover compensation file using the Export function. For
information, see Exporting System and Analysis Data on page 109.
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Chapter 5 Modifying the Experiment Setup

Manual Method

This method can be applied if neither the template-based method (see below) nor the automated method
(above) can be applied.

Important: The manual spillover compensation method is an expert function designed to address
non-specificity issues. It is not recommended unless you are an expert user and understand its
impact.

The following graphic illustrates the default compensation matrix view.

Spillover Compensation
FAM HEX ROX ATTO-590 CY5 CY5.5
Negative |n 00 & | ‘ 0.00 < ‘ ‘n.no - | |n.no z ‘ 0.00 o ‘n.nc- S
FAM | 10000000 O | ‘ 0.0000000 o | ‘ 0.0000000 o ‘ | 0.0000000 o | ‘ 0.0000000 o I ‘ 0.0000000 o J
YY I 0.0000000 > } { 1.0000000 o } [ 0.0000000 > } | 0.0000000 i I ‘ 0.0000000 z I ‘ 0.0000000 > }
Atto550 | 0.0000000 o ‘ ‘ 0.0000000 o | ‘ 1.0000000 o | | 0.0000000 o | ‘ 0.0000000 o | ‘ 0.0000000 o ‘
ROX ID,DJ:JED‘:- CJ [u,n-nuaca-z CI ‘oo‘mnn:o-:- CJ | 10000000 < ‘uu-zuncac CI ‘ooc-ojcar. CJ
CY5 | 0.0000000 o ‘ ‘ 0.0000000 o | ‘ 0.0000000 o ‘ | 0.0000000 & | ‘ 10000000 O ‘ 0.0000000 o }
Atto700 | 0.0000000 o ‘ ‘ 0.0000000 o | ‘ 0.0000000 o ‘ | 0.0000000 & | ‘ 0.0000000 o | ‘ 10000000 O
[ Load [ Save I Edit I Compute
Reset Apply
Filename used for edited matrix:
Filename used for applied matrix:
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Applying Spillover Compensation

To use the manual spillover compensation method
1. Tap/click Compensation Spillover, and then tap/click the Edit button below the matrix.
The uncompensated clusters appear in the 2D dot plot view.

Important: As with the automated compensation method, manual compensation is meant to
place the clusters in positions that are orthogonal to each other.
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2. Enter coefficient values individually in the Spillover Compensation matrix or click the up and down
arrows. The fields containing 1.000000, in which the same fluorophore intersects, are not editable.

3. Setthe negative values in the first line by entering the mean RFU value of the negative cluster in each
channel.
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Chapter 5 Modifying the Experiment Setup

After the compensation matrix has been manually modified, the compensated (dark gray) and
uncompensated (light gray) droplet populations overlap in the graph.
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k== Compensated
;
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T T
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T T 1
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4. To apply the spillover compensation to the full experiment, tap/click Apply.
5.  When the following message appears, tap/click Yes.
X
Do you want to re-compute the
automated fluorescence thresholds?
@ This is recommended after spillover
compensation.
Yes No
After the spillover compensation is completed, the spillover signal is removed from the dot plot. The
correction is not performed on the dropletimage, since it was acquired by the instrument. Therefore,
a droplet can appear as positive in one channel (red in this example, due to spillover) without being
present in the red dot plot, since the compensation matrix removed the spillover signal.
6.

To reset the spillover compensation and return to a non-compensated experiment, tap/click Reset.

56 | QX700 ddPCR System Analysis Software



Applying Spillover Compensation

The following graphic shows the correctly compensated 2D dot plots.
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The compensation matrix is generated as a .ncm file, which you can reuse the file as a template for
other experiments if the same assay and thermal cycling conditions apply. For more information, see
Template-Based Method on page 53.
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Chapter 6 Data Analysis

The Analyze Data tab contains the following analysis views:

B Plots & Populations — The Plots and Populations view illustrates the droplet data for each

fluorophore channel in 1D, 2D, 3D, and histogram dot plots. The default view is the initial three
fluorophores but you can prompt additional screens to show the dot plots for the remaining
fluorophores (up to seven) in larger experiments. You can also add and edit zones and populations

for different targets and change the thresholding type and scope.

B Explore Crystals — view the dot plots and droplet images using the options at the bottom of the
display. QX700 ddPCR System Analysis Software reloads the amplitude plot settings, which include

the displayed channel and the axis min/max values.

Continue to the following sections for information on all droplet analysis functionality.

Plots and Populations

When you open a .niodata file, the Analyze Data tab displays the Plots & Populations view by default.

All chambers are selected in the left pane and the software uses a range of up to seven (7) fluorescence
channels to display the droplets.
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Chapter 6 Data Analysis

For information on fluorophores and matching LED colors, see Channel Fluorophores and Colors on

page 21.

By default, thresholds are applied to the data automatically. If the fluorescence of the droplet is higher
than the defined threshold, then a droplet is considered positive; otherwise it is considered negative.

Plot Types

Droplets are measured by Relative Fluorescence Unit (RFU) and represented graphically in a variety of
plot displays (1D, 2D, and 3D dot plots, and histogram). A population editor is also available where you
can define custom populations within zones.

@om®»  FIE 1/0

Hstogram 1D dot piot

intensity One fluorophore
per dot plot
,,,,,,

The following graphics display each plot type:
B Histogram

350,000 5
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FAM (Linear)
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T T T T T T 1
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B 1D dot plot
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2D dot plot
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Plots and Populations
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Chapter 6 Data Analysis

Line Thresholding Color View

The Color View pane appears in Lines thresholding mode, and shows all fluorophores in the experiment
matched to the LED color. Below the fluorophores, the color display combination icons (two, four, and
eight) and the population selector icon appear. Each icon is described in Table 11 on page 62. All
negative droplets are colored gray in the charts.

Color View

FAM
HEX
ROX

ATTO-5%0
o5

Cy5.5

ATTO-330

B

Table 11. Color View icons

Icon Description

O Two-channel display. For each fluorophore represented by a dot plot, the two-color view
mode displays positive droplets in the corresponding color and negative droplets in gray.

@ Four-channel display. For the two selected fluorophores in each dot plot, the four-color view
mode displays positive droplets as follows:

H Color A (for example, blue LED or FAM)
B Color B, (for example, teal LED or HEX)
B Colors A and B (blue and teal t represent FAM and HEX)

All negative droplets appear in gray.
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Plots and Populations

Table 11. Color View icons, continued

Icon Description

@) Eight-channel display.
This view mode is only available for three-channel (FAM/Blue-ROX/Green-Cy5/Red/)
experiments and provides the different colors for single-positive, double-positive, or triple-
positive droplets, according to the corresponding color code in the Venn diagram1. The dark
background represents negative droplets across all channels.

:_:.. Population selector. This mode allows you to visualize the droplets that are included in a dot
S plot population to identify issues with clusters, compensation, and so forth.
Toillustrate the negative and positive droplets for the defined populations (or population
combinations) in Population Selector mode, the 1D and 2D dot plots provide a color for
each channel by default. For example, if the user is viewing the FAM channel, all positive
droplets appear in blue and all negative droplets appear in gray.

1 To help the user understand the classes of droplet positivity combinations in a triplex experiment, QX700 ddPCR System Analysis

Software uses the 8-color Venn-style (rosace) diagram.
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Chapter 6 Data Analysis

The following example graphic shows positive droplets in the 1D dot plot when FAM is selected under

Color View and the Population Selector icon is selected.
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The following example graphic shows positive droplets in the 2D dot plot when FAM is selected under
Color View and the Population Selector icon is selected.
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Note: If the.niodata or .nioresult file contains data for more than three fluorophore channels, you can

use the plus and arrow icons under Plots Navigation to add and navigate to the remaining plots.
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Plots and Populations

Polygon Thresholding Zones and Populations

For 2D and 3D dot plots, you can define and apply polygon thresholding. You can change the thresholding
mode and scope, and then draw your polygons to create each population identifier.

Important: If you define polygons for your thresholding method, all previous thresholding (including
automatic line thresholding) is overwritten.

Use the specified population colors to define your polygons in the 2D or 3D dot plots.

Fig. 6: Defined polygons
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Tip: If the.niodata or .nioresult file contains data for more than three fluorophore channels, you can
use the plus and arrow icons under Plots Navigation to add and navigate to the remaining plots.
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Chapter 6 Data Analysis

The polygons appear in the Zones pane after they are defined.
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Changing Dot Plot Axis Values

» To edit defined axis boundary ranges, tap/click the & icon in the lower-left corner of a graph (or
double-click on an axis).

10,000 m"w S s
5,000
N 1 1 ! 1 B g 7 g
)
/ Chamber number

Ina 1D dot plot, only the vertical axis values, which represent the range of relative fluorescence intensity
(RFU) in the droplets, are editable. The horizontal axis label is read only and depends on the number of
chambers selected, as follows:

® Ifonly one chamber is selected, "Droplet Index" appears

m  |f multiple chambers are selected, "Chamber Number" appears (1, 2, 3, and so forth).
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To modify axis values

1.
2.

3.
4,
In a 2D dot plot, both the vertical axis and the horizontal axis are editable.

B The vertical axis displays the RFU of the droplets in one selected channel

B The horizontal axis displays the RFU of the droplets in another selected channel

1.

Select a fluorophore from the Population Axis dropdown.

Enter new vertical axis values to define the upper and lower bounds.

Vertical Axis
Upper bound 36786.00 =
Lower bound 3354.00 :
Dot size 2 o
Dot opacity 250 o
Droplet ordering bhuf‘ﬁed j

X

The axis range is modified in the dot plot.

FAM *

25,000 -] 8

20,000 o |

15,000 +

10,000 —| AR ™

5,000 +

1 S

Chamber number

(Optional) In the remaining fields, change the dot size, dot opacity, and droplet order.

Repeat to modify the values in other 1D dot plots.

Under Vertical Axis, do the following:

a.

b.

Select a fluorophore from the Population Axis dropdown.

Enter new vertical axis values to define the upper and lower bounds.

Plots and Populations
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Chapter 6 Data Analysis

2. Under Horizontal Axis, do the following:
a. Select a fluorophore from the Population Axis dropdown.

b. Enter new horizontal axis values to define the upper and lower bounds.

Vertical Axis Horizontal Axis
Population Axis  FAM = | Popuiation Ais RS~ |
Upper bound 16751.00 5 Upper bound 60881.00 +
Lower bound  1333.00 s Lowerbound  5845.00 s
Dot size 2
Dot opadity 250
Display heatmap O Heatmap color scale .

The axis range is modified in the dot plot.
16,000
14,000
12,000
10,000
> ]
o
® | 000
6,000
4,000
2,000 Z‘ L --i‘:"m ,. -
e S . e s B e B . s S E—————
& [ 10,000 20,000 30,000 40,000 50,000 60,000
FAM

3. (Optional) In the remaining fields, change the dot size, dot opacity, and select the checkbox to display
the heat map.

4. Repeat to modify the values in other 2D dot plots.
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Navigating 3D Dot Plots
In 3D plots, each axis represents the fluorescence value of the droplets in any given channel.
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To display the 3D dot plots
» Tap/click Analyze Data > Plots & Populations, and then select the 3D dot plot tab to display the plots.

Note: To navigate in the 3D plot, see General Navigation Options on page 21.
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You can also use the following icons:

Reset the view.

Project the view on the first and second axis.
Project the view on the second and third axis
Project the view on the first and third axis

' Switch between black and white backgrounds

3 Modify the point size, the line width, the grid step or the population axis

X
Settings

Line Width .00 =
Point Size 3.00 =

¥ Population Axis }:AM * j
Xmin 5845 >
¥max 60881 >

' Population Axis |-|EX' = j
Ymin 1333 >
Ymax 16751 >

Z Population Axis |:Y5 * j
Zmin 508 =
Zmax 49008 >
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Reading Histograms

Plots and Populations

Use the histogram to view the negative population on the left and the positive droplet population on the
right, as well as to check and adjust the fluorescence thresholds. If you have selected multiple chambers,
then the number of droplets in each fluorescence bar are combined.

To view the histograms of the droplet fluorescence values

1. Tap/click Analyze Data > Plots & Populations > Histogram.

The histograms of the currently selected chambers are displayed for each channel, as follows:

B The x-axis shows the fluorescence value (in RFU)

B The y-axis shows the number of associated droplets.
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Chapter 6 Data Analysis

Adjusting Fluorescence Thresholds

QX700 ddPCR System Analysis Software considers the raw data from all samples in the experiment to
automatically estimate and apply fluorescence thresholds that separate positive and negative droplets.
Thresholds are redefined if you import a compatible spillover compensation matrix. For information on
compensation spillover matrices, see Applying Spillover Compensation on page 46.

Line thresholds are applied automatically in 1D and 2D dot plots by default, but you can switch to polygon
thresholding in the 2D plots. Thresholding considers the fluorescence points from all chambers to
maximize the inter-class variance (among the groups) and minimize the intra-class variance (within the
groups).

Important: The automated threshold estimation is more accurate if both positive and negative
droplet populations are represented in the experiment and in each channel; therefore, Bio-Rad
recommends that you include at least one negative control chamber and one positive control
chamber for each of the channels in the experiment (up to seven).

You can move (click and drag) the thresholds applied by the software to adjust the number of droplets
recognized as positive and negative. For more information on thresholds, see Using the Lines
Thresholding Mode on page 73 and Using the Polygon Thresholding Mode on page 75.
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Adjusting Fluorescence Thresholds

Using the Lines Thresholding Mode

Line thresholding is the default thresholding method for 1D and 2D dot plots, and is applied automatically
when an experiment is loaded. For information on polygon thresholding (2D plots only) see Using the
Polygon Thresholding Mode on page 75.

Automatically Calculating Line Thresholds

1. Click Analyze Data and select the 1D dot plot tab.

2. Click Auto, as shown in the following graphic:

Fluorescence Thresholds

® 18396
L J 6721

® 15857

Each displayed channel value represents the estimated number of positive droplets.

Modifying Line Thresholds

As you review the automatically calculated thresholds for selected chambers in each fluorescence plot,
you can drag the lines to adjust the thresholds where necessary.

1. Inthe left pane, select the applicable chambers and then select the 1D dot plot tab.

Note: The multi-chamber view displays a separator between each chamber in the plot on the
horizontal axis (per the following graphic), and the original calculated collective threshold is
displayed.

Chamber number
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2.  Tomanually adjust the fluorescence thresholds, select a threshold in one of the plots to drag and
drop the threshold line.

Note: When you click and drag the threshold line in one chamber, the threshold is redrawn for all
chambers. The dotted line represents the original threshold and the solid line represents the new
threshold.

35,000 |

30,000 -|

25,000 |

FAM *

Chamber number

When you adjust the threshold, the value changes for the corresponding channel under
Fluorescence Thresholds.

Fluorescence Thresholds

L J 16322
L] 13002
L J 18056

6630
L ] 8733
L] 6913

® 21423

Auto Apply Cancel

3. To apply the modified values, tap/click Apply under Fluorescence Thresholds.

Positive and negative droplets are recalcuated into a separability score for each population of
interest, and then exported as an advanced quality control file. Separability scores are used to
evaluate amplification efficiency. For more information on separability scores, see Quantifying
Fluorescence Separability on page 97.

Note: To discard the values before applying, click Cancel. To restore the automatic fluorescence
thresholds, click Auto.
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Using the Polygon Thresholding Mode

Adjusting Fluorescence Thresholds

Polygons provide a flexible way in 2D plots to define or edit individual droplet zones, which are used to
identify a broader set of characteristics. Within a zone, you can build populations for additional granularity
in sample and target results. Populations can include positive and negative droplets, concentration,
confidence interval, and so forth. You can also define negative droplet zones.

Important: When you switch to Polygon thresholding, the existing zones and populations are
removed. Polygon thresholding is available for 2D dot plots only.

Use the following keyboard commands and mouse options to create, modify, move, and delete polygons:

Press SHIFT and right-click to create a basic diamond polygon in one click.

Left-click on an edge of the polygon to add a new vertex in the middle of this edge.

Left-click on an edge of the polygon then drag and drop to move the polygon.

Left-clicking inside a polygon does not move the polygon, but does move the 2D view.

Left-click on any vertex of the polygon to modify its position.
Right-click on a vertex of the polygon to remove the vertex.

Right-click outside the polygon to remove it.

To create a polygon

1.

2.

Tap/click Analyze Data > Plots & Populations > 2D dot plots.

Under Thresholding Mode, select Polygons from the Type dropdown list.

All dots appear in gray before you apply polygon thresholds.

FILE 10

Popuiaton Edtor

1000 00 00

40000 00 @00

nnnnnnnnnnn
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Chapter 6 Data Analysis

3. Do one of the following:

m  If the Auto Population Creation checkbox under Polygon Edition is selected (default setting), use
SHIFT right-click in the 2D dot plot to create a polygon by the droplet cluster to be segregated.

Plots Navigation Polygon Edition <ffs—

@ Remove

1/1

Thresholding Mode
Type:

Cancel
Polygons

Definttion Scope:

Common for al chambers v () Auto Popuiation Creation

The Population Attributes pop-up opens immediately, and you can use this method if you prefer
to create a polygon identifier and then immediately edit the polygon. Continue to Step 4.

W If the checkbox is cleared, you can tap/click Population Editor and then click Add Population.
You can use this method if you prefer to create all polygon identifiers first, and then create the
polygons. Continue to Step 4.

Add Population Remove Population

EDIT
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Adjusting Fluorescence Thresholds

In the Population Attributes pop-up, select a color to identify the population and then enter a
population name and click OK.

X

Population Attributes

Color Name

.

Ok

Tap/click OK to create the polygon identifier.

Repeat for each population identifier that you need for plot segregation.

Histogram 1D dot plot 2D dot pot 3D dot plot. Population Editor
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Chapter 6 Data Analysis

Modifying or Removing Polygon Thresholds
After you create polygons, you can edit them according to your needs and apply the changes:

1. To edita polygon, click a polygon in the dot plot to display the vertex points and adjust the polygon
shape and size.

40,000 ~

30,000 ~

Cy5.5 *

20,000 -

10,000

i .

T T T T
& 10,000 20,000 30,000 40,000

2. Inthe 2D plot view, you can localize polygons using the dropdown list under Definition Scope:

Thresholding Mode

Type:

Polygons v

Definition Scope:

Common for all chambers v

Common for all chambers
Individual per chamber

B To set the polygon thresholds uniformly across the whole experiment, ensure Common for all
chambers is selected for Definition Scope.

B To make adjustments to each polygon zone, chamber by chamber, ensure Individual by
chamber is selected.

3. Under Polygon Edition, you can

Polygon Edition

B Select a polygon and click Remove. Remove
B Edit a polygon and click Apply. Apply
B Cancel your changes.

Cancel

B Select or clear the Auto Population Creation checkbox.

(@) Auto Popuiaton Creation
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Defining a Population in a Zone

A population is an entity defined by a zone or several zones. You can use the Population Editor to specify
which zones comprise a population.

Note: If the Automatically create population checkbox is selected, the Population Attributes pop-up
appears automatically after you draw your polygon. After you complete the information and tap/click
OK, the population appears in the Results table.

To edit your populations in the Population Editor
1. Tap/click Analyze Data > Plots & Populations > Population Editor.

2. For each population created, tap/click the population name to display the associated zones in the list
and in the plots, Venn diagram plots, Venn diagram view, and positivity combination view.

( Zones. Y

2 Dotpot Dooplet _|[Positity Corbnatien
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{_popuiatons

o 20,000
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Lo BO-T1-G1
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EDIT
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Chapter 6 Data Analysis

In the Zones panel, several tabs provide different way of viewing the zones:

B Inthe Triple Rosace tab, a Venn diagram that provides a selection of single, double, or triple-
positive zones.

Note: The Triple Rosace tab is only enabled for experiments using the Cy5-FAM-ROX
(Red-Blue-Green) channels.

zomes

Dooo P L —

u Hex

0000000 §

B Use the 2D Dot plot to view thresholds and polygons in a 2D space

B Use the 3D dot plot to view the channels that are related to the thresholds or polygons. In the 3D
view you can see the projection of a 2D polygon along the 3D axis of the 3D dot plot.

B Positivity Combination (only available) in Lines thresholding mode)
3. Tochange the color and population name, tap/click Edit.
4. To update the zones that are included in the population, change the checkbox associated to a zone.

Note: When viewing the zones in the 2D dot plot, select the 2D dot plot tab and then use one of
the following methods to select a zone:

B Tap/click a zone in the 2D plot display.

B Tap/click a row under Zones List. The selected zone is shown as selected in the table and
appears in the dot plot.

B Select the zone checkbox to include it in the currently edited population.

Note: You must tap/click Edit in the population list to select a zone for a population.
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5.

6.

Adjusting Fluorescence Thresholds

To display the desired population, tap/click Population Editor in the menu bar and then select a
quadrant in the 2D dot plot tab.
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Tap/click the Positivity Combination widget to display the status of the populations (positive,
negative, or undefined).

QuaL courroL
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EDIT

Note: This display is useful for creating and displaying populations. For example, you set the
FAM (Blue) channel to Positive and the other channels to Negative to create a Simple FAM
(Blue) Positive population.

By definition, the droplets included in the population are counted as positive droplets. By default, all

the droplets that are not included in the population are counted as negative droplets for this
population. Continue to the next section to learn how to define negative zones in a population.
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Defining Negative Zones

For some applications, such as Drop-Off, you might need to choose a specific droplet population and
define a negative zone.

To define a negative zone for a population

1. Select a specific zone and then select the 2D dot plot tab.

2. Select Polygons as the thresholding type and then create a new polygon.
3. Select the Population Editor tab and then select the population of interest.
4

In the Populations display, tap/click Edit > Need to define specific negative droplets.
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5. Select the negative droplets polygon and select the Negative checkbox, and then tap/click Apply.

Popukations

| Add Population H Remove Population ‘

[ ] New Population 1
[ ] New Population 2
]

New Population 3

CANCEL

Negative Population

. Need to define specific negative droplets?

(@)see an example
Edit Negatives Restore Default

By defait, negative droplets are those not belonging to the
positive population. Otherwise, 3 speciic combination of zones can
be selected to define the negative droplets,

The concentration calculation for the polygon of interest only considers the droplets detected in the
negative droplet polygon.

Populations for which specific negative droplets have been defined are indicated with an asterisk
symbol (*) appended to the population name, which indicates that the sum of positive and negative
droplets for the populations might not be equal to the total number of droplets. The asterisk is
displayed throughout the Result Table.

The column set appears in the View Results table.
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Chapter 6 Data Analysis

Heatmaps

Heatmaps are convenient analysis tool to delimit 2D zones. In heatmap mode, the color map represents
the different droplet density levels in the fluorescence populations.

Droplet densities utilize a color gradient that is displayed on the second y axis. Low droplet densities are
represented by shades of gray on the lower axis (light grey) while increasing droplet densities are color
coded in shades of blue, green, yellow and red to scale to the highest droplet density.

To activate the heatmap visualization in 2D dot plots

£
» Open plots settings and tap/click the & jconto opne the dialog.

X
Vertical Axis Horizontal Axis
Population Axis  [R0X M Population s [FAN -
Upperbound 1600000 = Upperbound  37982.01 :
Lower bound 0.00 5 Lower bound 7982.01
Dot size 2
Dot opacity 250
Dsplayhestmap () Heatmap color scale ®

The color scale on the right of the graph gives the complete color range that is used to represent the
different density levels.

Negative populations are typically very dense, which can hide smaller density variations between
less dense areas. You can modify the heatmap color scale parameter to highlight populations of
lower density levels. For example, when droplet clusters are not well separated, the heatmap feature
allows the definition of distinctive droplet clusters, as shown in the following graphic.
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The following graphic shows the heatmap activated.

-l &
£

The following graphic zooms into the 2D-dot plot and shows the placement of polygons in the
intersection of the two clusters guided by the heatmap color gradient (red indicating the most dense
population).
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Exploring and Analyzing Droplets

The Explore Crystals view provides multiple droplet displays, including 2D dot plots and droplet images,
that you can use for droplet analysis.
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To analyze a droplet population using Explore Crystals

1. Tap/click Analyze Data > Explore Crystals, and then select a chamber from the list. You can analyze
one chamber at a time.

Note: To navigate in the chamber image, see General Navigation Options on page 21.
2. Tochange the detection channel, tap/click a colored circle under Channel Selection.

Channel Selection
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Exploring and Analyzing Droplets

3. Toautomatically adjust image contrast, tap/click Auto under Contrast Adjustment.

The following graphic displays the Explore Crystals view in 2D simplified color mode.
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The following graphic displays a zoomed view of the droplet image.
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Chapter 6 Data Analysis

To highlight a specific droplet in the crystal image

1. Left-click on the quadrant of interest to activate or deactivate the highlighted droplets included in one
quadrant of a 2D graph,

The activated quadrant fill is transparent orange in the graph and the droplets included in this
quadrant are highlighted in their current color codes in the image.

2. Use the Population opacity cursor to adjust the opacity.

3. Press SHIFT > left-click to select multiple quadrants in a 2D graph and highlight multiple droplet
populations, as shown in the following graphic:
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To highlight the droplets belonging to a given population

» Select the population name in the drop-down menu above the 2D dot plots.
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The associated zones (quadrants or polygons) are filled in transparent orange in the graph. The
droplets included in these zones are highlighted with the population color in the image graph
quadrants.
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To highlight droplets included in any user-defined polygonal region of a 2D graph

1.

Press CTRL right-click enough times to define the polygon region shape to be drawn (one click = one
vertex).

Release the CTRL key after defining the final polygon vertex.

QX700 ddPCR System Analysis Software draws the polygon with orange edges on the 2D graph,
and the droplets included in the polygon are highlighted in orange in the image.
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The following graphic shows a highlighted droplet population using a polygon drawn in the 2D graph.
Included droplets are highlighted in orange in the dropletimage.
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To exclude highlighted droplets from the analysis

1. Inthe Droplet Exclusion widget, tap/click Select for exclusion.

Droplet Exclusion

Cancel

Restore

Select for exdusion

2. To exclude droplets in the highlighted polygon, right-click on droplets in the droplet image to select
them.

3. Tap/click Exclude to remove the droplets from the analysis.

As shown in the following image, manually excluded droplets are identified with yellow hexagons in
the crystal images and are removed from the dot plots.

TEAL ( PHiX174 )

YELLOW ( plaiaz2 )

To restore all manually excluded droplets

» Inthe Droplet Exclusion widget, tap/click Restore.

90 | QX700 ddPCR System Analysis Software



Chapter 7 Viewing Results

The View Results view contains the Results Table (results collected and calculated from each RDG16
cartridge chamber in the QX700 experiment run) and Advanced Graphs, which contain concentration and
uncertainty curve graphical displays.

Advanced
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T —
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®
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B Results Table — contains experiment details and results.

Nb Droplets

16654

193

18793

18892

17208

18791

161

2000

10083

18807

12467

17594

0

18175

1629

1910

Tese

19152

19024

12653

1072

18005

ANALYZE DATA

Graphs

Ve rotocse

POST PROCESSTNG

Dilution

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

The default view contains the chamber name, quality control flag, protocol identifier, total (Nb) droplet

count, dilution factor, target concentration (copies per pl), and positive (Nb Pos) droplet count. You
can also extend the view to include negative droplets, separability score, minimum and maximum

copies per L, and relative uncertainty at a confidence interval of 95%.

quaunTy cowTroL

ANALYZE DATA

@ o mwors samssocss s,

5 Cranbers

Chamber Name

RR245100032384-A1 Somplel

Chamber Context

protacol

pROTO1
proTO!
PROTO!
proTO1
PrROTO!

Nb Droplets

Ditation

1
1
1
1
1

.
Nb N eparabilty Score  C_min € max cp/u)
6786 7 a1 94 a4
o 7 s Y s
e 6 el si01 a1
166 1 w1 5125 s
16923 6 e 51 5%
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Chapter 7 Viewing Results

B Advanced Graphs — contains graphics for concentration and uncertainty curves (confidence
intervals.

O Concentration graphs illustrates the copies per L using a line and a data point for each selected
chamber. You can choose to display the data in linear or logarithmic scale.

VIEWRESUTS
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Important: In the Settings widget, the Population section displays a maximum of three
channels simultaneously. Click in a channel field to display the dropdown list, and select a
different channel if applicable.

Settings

Population Linear Scale Log Scale

@  Elue Channel v @ O

@ RedChannel v @ O
@® GreenChannel W @ O
Blue Channel
Teal Channel

Green Channel
Yellow Channel
Red Channel
Infra-Red Channel
Long-Shift Channel
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O Uncertainty Curves illustrate the variability associated with quantification of targeted nucleic
acids at different concentrations. The data appears in a single arc for individual, multiple, and
pooled selections.

VW RESUTS

RRL4SI00032364 81 Sarple3

RR24S100032384-C1_Samples

v i Sample?

QuALITY coRoL ANALYZE DATA

POST PROCESSING

Uncertainty Qurves

EXPORT

Concentration Graphs
T 0] _ %
S z
g 5
RS g 15%
> )
5 H
g
£ osud 2 s%
g
0% 0%
01 1 10 100 1000 10,000 100000 0
Chamber Concentration (cp/ul - log)
T 2%
8
5
g o]
g
5
5 w5
5
8 5%
3
g
0%
——————r e
o1 1 10 100 1000 10,000 100,000

Chamber Concentration (cp/ul - log)

1w 100 1000 10,000 100,000

Chamber Concentration (cp/ul - log)

A legend also identifies elements in the display (uncertainty curve line, estimated chamber
concentration, optimal concentration to minimize uncertainty, and dynamic range limits).

Population

Blue Channel
Green Channe

Red Channel

Settings

v

v

Linear Scale

O
O
O

—p— Legend

Log Scale Uncertainty curve {CI 95%)

@
©
©

Estimated chamber concentration

Optimal concentration (7207 cpful)
minimizing uncertainty (1. 78%)

Dynamic range limits
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Chapter 7 Viewing Results

You can select a single chamber, or you can select merged chambers that appear as a collective
curve. The following graphic shows the uncertainty curves with multiple chambers selected.
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You can also select parent or subordinate pooled chambers. When you select the parent, as
shown in the following graphic, the arcs are adjusted to show the data points for the pooled data.
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Viewing the Result Table

Viewing the Result Table

For each chamber, the Result Table view contains the total number of droplets, dilution factor,
concentration, and positive droplets. You can also expand the table to show the negative droplets,
separability score, minimum and maximum copies per uL, and relative uncertainty at a 95% confidence
interval.

If the sample dilution factor in the PCR mix is specified, the estimated concentrations are those of the
DNA target molecule in the initial stock, in copies per pL. For example, if the sample has been diluted 10x
in the PCR mix, then the field should contain 10 as the dilution factor and the stock concentration is equal
to the chamber concentration, multiplied by 10.

Important: If the dilution factor has not been specified, then it is set to 1 by default. This indicates that
the estimated concentration is the concentration in the loaded mix (the concentration of the target
molecule in the chamber) and not the initial (stock) concentration.

To obtain the concentration results
1. Click View Results > Result Table.

QX700 ddPCR System Analysis Software computes the absolute nucleic acid concentrations based
on the standard Poisson statistics that are commonly used in ddPCR.

2. Click Result Table to view the concentration data.

Column titles are color-coded to coordinate with the corresponding fluorophore (channel) color (Blue
for the FAM channel, Teal for the HEX channel, and so forth).

FLE 10 — . .. R o ocessi
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Chapter 7 Viewing Results

3. Toexpand the table to display additional data columns, click the chamber icon.

48 Chambers

4. The total number of chambers belonging to the experiment is specified above the left pane. You can
also click the icon to display additional data columns.
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5. Use the bottom scroll bar to scroll right or left and view results for all populations.
Tip: You can copy and paste the results to an Excel spreadsheet.

6. Click View Protocols to display a pop-up containing the thermal cycling protocol information. If more
than one protocol is assigned, a tab appears for each.

PROTOL

Protocol name  3Plexvalidation_NiO_v29.3
Altitude profile  Low

Thermocyding program
95°C for 180sec, 1°C/sec

95°C for 10sec, 1°C/sec
38°C for 13sec, 1°C/sec

25°C for B0sec, 1°C/sec
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Quantifying Fluorescence Separability

Quantifying Fluorescence Separability

QX700 ddPCR System Analysis Software automatically computes the separability score, which is
provided for each detection channel and displayed in the Results Table extended display.
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Separability scores are used for both quality control and assay optimization. The higher the score for the
droplet population, the better the amplification efficiency for the target of interest. A low separability score,
or a decrease in a previously characterized separability score, can signal a quality issue that is impacting
the PCR amplification efficiency; for example, using an incorrect PCR program, sample degradation, or
incorrect probe/primer concentrations.

Note: The separability score is only one parameter that is evaluated when optimizing assays. You
must confirm proper quantification using known quantities of positive controls. For example, the
separability score for any given channel could be high, but if the reaction is not specific to the desired
target, the target quantification might be incorrect. For more information, see Using the Separability
Score for Assay Optimization on page 99.
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To expand the column display
» Inthe View Results > Results Table display, tap/click the Chambers icon to show the column

containing the separability scores.

a *ight_20240619_R24251304C55_ ,’

48 Chambers

The separability score is an objective measure of the separation of positive and negative clusters of any
given amplified target in a sample. The score is based on the distance between the positive and negative
clusters and the positive and negative cluster spreads, as shown in the following graphic:

Positive cluster
distribution

H Distance between clusters
w - o . .

Negative cluster
distribution

In this example

B The positive droplet cluster includes the amplified target of interest, so a high fluorescence intensity is
displayed.

B The target of interest is absent from the negative droplet cluster, so the fluorescence intensity is low
compared to the positive cluster.

The following bullet points describe the separability score values:

B Forthe FAM (Blue) channel, a separability score of 4 is the minimum acceptable value to distinguish
clearly and set the threshold between the positive and negative clusters on a 1D dot plot.

B The separability score is low for the FAM (Blue) channel because of the addition of the reference dye,
fluorescein. Fluorescein allows detection of the droplets by the analysis software, but increases the
background signal (negative population fluorescence) in the FAM channel.

B For all other channels, a separability score above 8 is acceptable, depending on the assay and the
fluorophore used.
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Quantifying Fluorescence Separability

Using the Separability Score for Assay Optimization

Unoptimized PCR conditions can yield more than one distinct positive population, which can make
defining a threshold difficult and cause inaccurate quantification of the target of interest.

150008.6* > 101 8.1 84" > 87" 6.6*

Non-specific- o
amplificationy ©

Sub-optimal PCR conditions can result in "rain," which are droplets of intermediate fluorescence due to
inefficient amplification, as shown in the following graphic:

B0

3.9 4.5* a2 6.3* 6.5*
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You can use the separability score to

B Determine the optimal elongation temperature common to all target amplifications. The score is
critical for assay optimization because unoptimized probes and primers can cause undesired probe
and primer interactions, such as non-specific amplification that can lead to a distinct second
population.

B Optimize assays and help determine the ideal PCR conditions that are common for all primers and
probes used in an assay.

B Determine the optimal probe/primer concentration at which there is good separability between the
positive and negative clusters witgh no performance loss. To reduce assay complexity and the
overeall quantities of reagents required for the reaction, it can be especially useful to determine the
lowest concentration of required probes/primers.

B Evaluate the assay performance. For example, if the Separability Score was 4 in the FAM channel,
but rose to 6 after changing the elongation temp from 59 °C to 61° C, then a potential improvement in
the assay is indicated.

Note: To evaluate the impact on assay performance, a comparison of the Separability Scores
before and after making a reaction change should be done for all channels.

Interpreting Uncertainty Curves

For individual, multiple, and pooled chambers, you can view the curve of relative uncertainty at a 95%
confidence level in the Advanced Graphs tab.

To view the graph

1. Select chambers, as follows:
m  Single chamber
®  Multiple chambers

B Pooled chambers, parent chamber or subordinate chambers
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2.

Interpreting Uncertainty Curves

Tap/click View Results >Advanced Graphs, and then select the Uncertainty Curves tab.

10 ANALYZE DATA i POST PROCESSTHG
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The 95% relative uncertainty curves (as shown in the above graphic) are displayed for each channel,

where

B The x-axis shows all possible chamber concentrations (in copies/uL).

B The y-axis shows the 95% relative uncertainty of the chamber concentration, which is based on the
total number of droplets analyzed in the currently selected chamber.

B The colored curve corresponds to the relative uncertainty curve of the currently selected chamber.
The higher the total number of droplets in the chamber, the lower the curve.

B The upper gray curve corresponds to the relative uncertainty curve of the chamber with the fewest
droplets.

B The lower gray curve corresponds to the relative uncertainty curve of the chamber with the most
droplets.

Note: If the two gray curves are the same, they can be obscured under the colored curve of the
selected chamber.

B The filled points located on the curve correspond to the predicted concentrations in the selected
chambers. You must distinguish between the chamber concentration and the stock concentration,
which is equal to the chamber concentration multiplied by the dilution factor.

B The white point located on the curve represents the chamber concentration, which minimizes the

relative uncertainty. This indicative value can help to estimate optimal dilution for the experiment.

Note: The white point is reached when ~79.7% of the droplets are positive, whatever the
number of droplets and the confidence level.
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Chapter 8 Post-Processing Changes

The following bullet points describe the Setup and Results submenus in the Post Processing tab:

B Setup — allows the user to specify the reference gene for each type of post-processing assay and for
each target population or gene. This can be identical for all target genes, or unique to each target
gene. Copy Number Variation (CNV), Mutant Allele Fraction (MAF), Gene Expression (GEX) and
Linkage Analysis are available for selection.

Important: Post-processing for large data sets can take more time. A "waiting" animation
(spinner) appears to alert you that the data is still being processed.

10 QuaLTTY conroL VIEw ReswTs

@ v moss saasimoss e,

) =

Taraet References

NewPopulation None

GEX = Samsr
Cop

dd popdlation to processi

APPLY RESET

B Results — contains the total droplet count for each chamber, plus recalculated experiment details
from the post-processing analysis.

Note: The post-processing Results table is populated with data from one experiment type at a
time. If you select a different experiment type and recalculate, the existing columns and data are
overwritten with the recalculated data.
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Performing Post-Processing Analysis

In the Setup view, you can specify settings to recalculate data for the Copy Number Variation (CNV),
Mutant Allelic Fraction (MAF), and Gene Expression (GEX) experiment types, and also for Linkage
Analysis. When you select an experiment type on the left, the calculation formula appears with a brief
explanation. The Settings dialog, where you can add populations and define references, appears on the

right. Each Settings dialog is tailored to the experiment type selected.

Fig. 7: Post-processing example

O tene

(O Copy Number Variation (CNV)
() Mutant alelic Fraction (MAF)
() Gene Expression ()

O Linkage analysis

The Mutant Alle Frequency (MAF) s the ratio of the mutant gene concentration (Ctarget)
versus the total concentration ofboth the mutant and the wid type (Cref).

M =

Settings

New Ropulation 1

New Population 2
Taraet Reference

New Population 2 New Population 1

Remove selection
(O use same reference for al targets

Add popuation to processng  (7) seecta custon reference per taget

APPLY RESET

Fig. 8: Post-processing example, Linkage Analysis

Post-Processing Type

O one

(O Copy Number Variation (a)

to determine the relatve abundance of an intact

Settings

Please select the channels used for the linkage analysis assay.
Advice: ordering the channels according to ther positon on theintact gene fragment il mprove the result readabitty

None v Nene v None v hone v one v None v None
None

Blue (FAM)

Teal (HEQ

Green (ROX)

Yellow (ATTO-S...

Red (Cy5)

Infra-Red (Cy5.5)

Purple (ATTO-5

APPLY RESET

Important: Linkage analysis is always calculated at a dilution factor of 1.
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Performing Post-Processing Analysis

The Results view contains the updated data after the post-processing algorithm recomputes the data for
your selected target and reference inputs.

Important Notes:

B [fyou select Gene Expression, you must calculate the geometric mean manually.

B Post-processing calculations can take a few minutes. The QX700 ddPCR System Analysis Software
displays a processing animation to alert the user that the software is computing data.

B Linkage analysis is not available when you define thresholds using polygons.

To perform a post-processing analysis of the results

1. Select Post Processing > Setup, and then select an experiment type.

A ont o619 Ras2si80iCSS N4

RR2ISIOO03A103-H1 Samplel
RR2ISI0N032384-G1 Samplel3
RR24SI00034103-H2_Samplel
RR2IS100032324-C1 Ssmples
RR2ISIONNSSON9-G1 Samplel3
RR24S100034103-02 Somples

RR2A5100032324-81_Sample3

RRRAT00035919-H2_Sor

RR2A5100032384-C2 Samples

RR2A 100022384

el

RRRAST00035319-A1 SampleT

RR25100035919-

RRRA100035919-E2_Samplel0

RRRAS100032384-42 Sample2

RR2A5100022384-A1 Sample

Type

GEX= St
Corer

VIEW RESULTS

settings

New Population

Add popuation to processng

Tarqet References

APPLY RESET

2. Inthe Settings dialog on the right, choose a population, and then tap/click Add population to

processing.

3. Repeat to add more populations.

Table 12 on page 106 describes the options available for each experiment type, and Linkage Analysis, to

perform post-processing analysis.
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Chapter 8 Post-Processing Changes

Table 12. Post-processing options

View CNV MAF

Under Settings, you can select and add populations X X
sequentially; select a population in the left column, and
then tap/click Add population to processing.

Add population to processing

GEX

LINK

Under Settings, you can select the channels used for
the linkage analysis assay.

Tap/click each drop-down arrow to select a different
channel.

Blue (FAM) v MNone ¥ one v MNone v None v None v None

Yellow (ATTO-S.
Red (Cy3)

Infra-Red (Cy5.5)
Purple (ATTO-S..

Under Settings, the selected color is also used in the X X
Results Table.

By default, the FAM channel appears in the Reference X X
column.

1. To modify, tap/click FAM and select a reference from
the dropdown list.

Settings

Target Reference

ATTO-5%0 -
HEX
@3 ROX
ATTO-5%0

G55 o

g 55
ATTO-350 ATTO-550

Note: If you select the Use same for all targets
checkbox, then the reference chosen first is
applied to the other populations.
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Table 12. Post-processing options, continued

Performing Post-Processing Analysis

View CNV

Under Settings, to select one or more reference genes
for the same target gene, double-click the Reference
column.

FAM

Hex
Target References
rox
Hex
ATTO-590 O Fam
o5 Om
O rox

O smoss0

Oos

55

ATTO-550

Note: If several reference genes are selected, the
GEX ratio is calculated using the geometric mean
of the selected reference genes.

GEX LINK

To specify the Cn reference value (set at 1 by default), X
double-click a line in the Cn Ref column and enter a
value, and then press Enter.

You can select a custom reference per target or use the X
same reference for all targets.

O Use same reference for all targets

@ Select a custom reference per target

When you click Apply, post-processing calculations are X
launched.

Values are displayed in the Results tab. In addition to X
the experiment parameters, only the following appear:

B For CNV, only the Cn ref and CNV values
B For MAF, only the MAF values
B For GEX, only the GEX value

B For Linkage Analysis, only the concentration and
values of relative abundance in %
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Chapter 8 Post-Processing Changes

Table 12. Post-processing options, continued

View CNV MAF GEX LINK

To extend the Results table and display confidence X X X X
interval and uncertainty percentage columns, tap/click
the chamber count icon to extend the display.

e *fight_20240619_R.24251804CS5_N14_

\8 Chambers

To improve results readability, respect the order of the X
different targeted genes on the intact gene fragment
from5'to 3'.
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Chapter 9 Exporting System and Analysis Data

Using the Export tab, you can select chambers and export corresponding default and selected experiment
data to selected file types and formats, as shown in the following graphic. QX700 ddPCR System Analysis
Software can export to .csv and .xIsx formats.

Note the following:

You can select enabled data types from the list

The grayed out data types are always exported

Please select the file type you wish to export to:
O o

Please select the elements you wish to export:

(©) spilover compensation flle (.ncm)
(@ Qc ndicators (.cov / xisx)

(O Droplet-Level Data

(O crystal Images (.pna)

(© Dot Plots (.png)

(O Plot Settings Fie (.ncp)

(©) Poputtions Analysis Resutt (.nca)

Chamber choice RR245100032384-81_Sample3 ¥

[ha ~Bio-Rad Laboratories Inc/Desktop(1)|

For information on the fields and other information that is always exported, as well as optional exports,
see Data That is Always Exported on page 110 and Data Available for Optional Export on page 114.

To export the data

1. Inthe menu bar, tap/click Export.

2. Select afile type (.csv or .xlIsx).

3. Select each experiment element to export.

4. Tap/click Browse and navigate to the desired output folder.
5. Tapl/click Export.

When the export concludes, the output folder opens by default.
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Chapter 9 Exporting System and Analysis Data

Data That is Always Exported

Important: if samples from different experiments (.niodata or .nioresult) are merged, the output
details might differ from this section.

The following data is always exported:

B Experiment details (csv file, Excel Experiment_Details sheet), including:

O Fluorophore and target names

O Usercomments

O Scanning parameters (exposure times in ms for each channel)

O Spillover compensation status (compensated or uncompensated)

O The QX700 ddPCR System Analysis Software edition used to export the data

O Timestamp of data export

O Thresholding type for the experiment (line vs polygon) and definition scope (common for all
chambers or Individual per chamber)

O Cartridge type

O Mixname

O Kitname

O Instrument configuration

O Standard experiment name (if applicable)

B Chamber details for each chamber (.csv file, Excel Chamber_Details sheet), including:
O Cartridge barcode, chamber position (A, B, C, and so forth), sample name

Pooling ID (empty, if not applicable)

Protocol tag

Protocol name

O O O 0O

Sample type (U, N, P, or S) for each detection channel
Note: For sample type S, reference concentration in copies/uL is also included.
Original experiment name

QX700 ddPCR System Control Software edition used to export (standard or premium)
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Data That is Always Exported

Scanning timestamp
Serial number of the QX700 ddPCR System used to scan

Index of cartridge position (slot 1, 2, 3 from left to right on the cartridge plate) and index of
cartridge plate at the time of the scan

Cartridge model
Droplet diameter (estimated average droplet diameter in microns)
Number of manually removed droplets

Note: Forinformation, see Exploring and Analyzing Droplets on page 86 and Performing
Quality Control on page 29.

B Results for each chamber (.csv file, Excel Results sheet), including:
O Cartridge barcode, chamber position, sample name
O Total number of analyzed droplets

O For each population:

m  Sample type (only in line thresholding mode)
B Dilution factor (N/A if not applicable)
B Estimated stock concentration (in copies/pL), using the following rounding rules:

O Ifc> 1000 cp/uL, the estimate is truncated

O Ifc> 10 cp/uL, the estimate is rounded to one digit

O Ifc<or=10cp/yL, the estimate is rounded to two digits
B Number of positive droplets
B Number of negative droplets (if not specifically defined as negatives in the population)
W Separability score

B Min and max limits of the 95% confidence interval for the estimated stock concentration (in
copies/uL)

B 95% relative uncertainty for the estimated stock concentration (equal to the 95% confidence
interval divided by 2x the estimated concentration)
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Chapter 9 Exporting System and Analysis Data

B Post-processing
O Post-processing setup for the experiment (.csv file and PP_setup sheet in Excel file):
O Post-processing analysis type
B Target population
B Reference population
B Cnreference value (CNV analysis)
B Channels used in linkage analysis
B Post-processing results for each chamber (.csv file and PP_setup sheet in Excel file):
O Chamber name
O Pooling ID
O Protocol name
O Total number of analyzed droplets
O Foreach CNV calculation:
m  CNrefvalue

B CNVvalue

B Min and max limits of the 95% confidence interval for the CNV value and 95% relative
uncertainty for the estimated CNV value

O Foreach MAF calculation
B MAF value

B Min and max limits of the 95% confidence interval for the MAF value and 95% relative
uncertainty for the estimated MAF value

O Foreach GEX calculation:
B GEXvalue

B Min and max limits of the 95% confidence interval for the GEX value and 95% relative
uncertainty for the estimated GEX value
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Data That is Always Exported

O Linkage analysis:
B For the total fragment:
Estimated stock concentration (in copies/pL)

Min and max limits of the 95% confidence interval for the estimated stock concentration
(in copies/uL)

O 95% relative uncertainty for the estimated stock concentration (equal to the length of
95% confidence interval divided by 2 times the estimated concentration)

B Forthe the intact fragrment or all the other combinations of channels:
Estimated stock concentration (in copies/pL)

Min and max limits of the 95% confidence interval for the estimated stock concentration
(in copies/uL)

95% relative uncertainty for the estimated stock concentration
Relative abundance (%)

Min and max limits of the 95% confidence interval for the relative abundance and 95%
relative uncertainty for the relative abundance

B Zone Details (.csv file Excel Zone Details sheet), including details for each fluorescence zone
O Chip barcode and chamber position, sample name
O ZonelD

Note: In line thresholding mode, there are always two fluorescence zones where N is the
number of detection channels in line thresholding mode, where there is one zone per user-
defined polygon in polygon thresholding mode.

O Zone type, (quadrant in line mode, polygon in polygon mode)
Applicable to 3-color experiments only, as follows:

B The xandy channels are used to define the zone and the z channel (where Chan1 = Blue,
Chan2 = Green, Chan3 = Red)

B List of x—y coordinates of the 2D points defining the zone (in line thresholding, there are
always five (5) points defining a square)

B Zone coordinates for the z boundaries (In polygon thresholding mode the z-values for the
boundaries are always 0—65535 RFU)
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Chapter 9 Exporting System and Analysis Data

B Population Details (.csv file or Excel Population_Details sheet), including details for each population
O Population name
O Population color (RGB values)
O List of the zone IDs where the populations have been built
O

If applicable, list of Zone IDs, specifically defined as negatives for the population

Data Available for Optional Export

Optionally, you can export the following data:

B QC Indicators (.csv file or Excel QC_Indicators sheet), including the following for each chamber:
O Cartridge barcode (chamber position and sample name)
O Quality flags

B Advanced QC Indicators (.csv file or Excel QC_Advanced sheet), including the following for each
chamber:

O Cartridge barcode (chamber position and sample name)
O Inline thresholding mode only:
B Automated threshold values for each channel
B Manual threshold values for each channel
O Inline and polygon thresholding modes, for each droplet population

B Dimensions (channel ID to define the zone, where 1 = Blue, 2 = Green, 3 = Red, and so
forth)

B Separability score

B ppos (mean of the fluorescence values of the positive droplet population computed in 1D,
2D or 3D, depending on the number of channels used to define the population)

B puneg (mean of the fluorescence values of the negative droplet population, computed in 1D,
2D or 3D, depending on the number of channels used to define the population)
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Data Available for Optional Export

B std-dev pos

O For 1D defined populations, L1 standard deviation of the positive droplet fluorescence
valuesin 1D

O For 2D or 3D defined populations, mean of the projected distances between the positive
droplet fluorescence points and their center in 2D or 3D, along the axis defined by the
positive population center and the negative population center in 2D or 3D

B std-dev neg

O For 1D-defined populations, L1 standard deviation of the negative droplet fluorescence
valuesin 1D

O For 2D- or 3D- defined populations, mean of the projected distances between the
negative droplet fluorescence points and their center in 2D or 3D along the axis defined
by the positive population center and the negative population center in 2D or 3D

m  Droplet-level data (.csv) files for each chamber, each population — by default, the FAM (Blue)
channel, ROX (Green) channel, and Cy5 (Red) channel populations — and each compensation status
(compensated and not compensated)

Each file includes one line per droplet and for each droplet the file contains

B The x andy coordinates of the droplet center in the chamber

B Fluorescence values (in RFU) of the droplet in each channel

B Numerical index of the droplet

Each chamber includes

B One general file which contains the information of all the droplets analyzed in the chamber.
B Two population-specific files for each population (named XXX), as follows:

O File name for the first file = XXX _POS, which contains the information for the droplet subset
defined as positive for the population of interest

O File name for the second file = XXX_NEG, which contains the information for the droplet
subset defined as negative for the population of interest

B Spillover compensation file (.ncm format), including:
O Translation vector for the fluorescence background in each channel

O Excitation matrix for the degree of excitation of each fluorophore by each LED
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Chapter 9 Exporting System and Analysis Data

B Dropletimages (.png format in 8 bits), including the images of each chamber in each channel
B Dot plots (.png format); in the relevant channels, this includes

1D dot plots for each chamber

2D dot plots for each chamber

Concatenated (side-by-side) 1D graphs with all the chambers in sequential view
Concentration graphs

Uncertainty curves

O O O o o o

Droplet fluorescence histograms

B Plots configuration file, exported in .ncp format (includes the histogram, 1D and 2D dot plot
configurations

B Analysis template file (exported in .nca format); including the following information as data analysis
parameters):

O Manual or automated thresholding strategy

O Thresholding mode and scope

O List of the populations (default or custom) with their name, color, and zones
O

Coordinates defining each zone — only the coordinates associated with the first chamber of the
current experiment are saved; these coordinates will apply to each new chamber of any further
experiments

B If the zoning mode is set to Individual per chamber, then you can specify the chamber with the zoning
configuration to be exported in the .nca file
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Data Available for Optional Export

Note the following:

B Exporting all chamber images or graphs extends the data export timeframe.

B The indicative size for the exported chamber images in .png format is 3 MB per channel per chamber
B From each display, you can save image and plot views using the following icons:

O Save as animage file (.png)

@

O Save as a vector file (.svg)

e

O Copy to clipboard

D

To save the file

1. Click the applicable image or plot.

2. Click File > Save or Save as and follow the prompts.
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Appendix A Software Installation

As part of the Bio-Rad qualification protocols, a field service engineer (FSE) sets up the instrument, installs or
upgrades your Standard Edition software, and activates the software licensing. You can also install the
software on additional PCs to facilitate plate setup and experiment data analysis while the instrument is
executing ddPCR runs. See PC System Requirements on page 119 for the minimum system requirements.
Beginning with Version 1.5, each software edition is installed from its own installer file.

Standard Edition is sufficient if your organization does NOT need to operate in compliance with 21 CFR Part
11

PC System Requirements

To utilize the experiment setup and analysis capabilities while runs are being performed on the QX700 Droplet
Digital PCR System, Bio-Rad recommends installing the software applications on one or more PCs that meet
the minimum requirements specified in Table 13.

Table 13. Minimum PC requirements

Component Minimum requirement

Operating system Windows 10 or Windows 11 (64-bit), Professional Edition

RAM 16 GB (minimum)

Processors Intel Core i5 or higher, 2GHz or higher (minimum)

Graphics card NVidia GeForce GT 1030 or higher (or equivalent, recommended)
Screen resolution 1920 x 1080, aspect ratio 16:9 (minimum)

Storage 2 GB required for software installation
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Appendix A Software Installation

Installing QX700 ddPCR System Analysis Software

You can upgrade QX700 ddPCR System Analysis Software on the instrument, and you can install the
edition you are using on a Windows PC. A Bio-Rad website user account is required to access the
installation zip file. If you do not have an account, go to bio-rad.com and click Register in the upper-right
corner to open the Sign in page. Scroll to and complete the required information in the New Customer
section.

Important: If you are installing the software on additional PCs to expand your run setup and data file
analysis capabilities, you must install the same software edition on each PC that is installed on your
instrument or the run files generated on the instrument will be incompatible with the software.

Note: If your instrument or PC does not have a wireless connection enabled, you can install the
software from a USB drive.

Downloading the Software
To download the software
1. Open bio-rad.com and sign in with your customer account.

2. Inthe website landing page, type QX700 ddPCR System Analysis Software in the Search field and
then click the Search icon.

3. When the results appear, click the Software checkbox on the left, under Products.
4. Click Download Software to download the zip file to the specified location.

5. Continue to Installing the Software.

Installing Standard Edition

To install the software

1. Locate and unzip the downloaded installation file.

2. Right-click the installation executable file and select Run as administrator.

3. Inthe initial dialog, keep the default folder location (recommended) or tap/click Browse to navigate to
a storage different folder.

The default folder is C:\Program Files\Bio-Rad\QX700Analysis. If you are performing an upgrade
rather than a new installation, a message asking you to confirm that you are installing to the existing
folder.

4. Tap/click Next, and then tap/click Yes to confirm.
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Installing QX700 ddPCR System Analysis Software

(Optional) Select the checkbox to create a desktop shortcut and click Next.
Select Create a desktop shortcut, and then click Next.

Click Install to begin the installation and display a progress bar.

[2) setup - QX700 ddPCR System Analysis Scftware Global Installer version 1.4.0.0-...  — X
Installing
Flease wait while Setup installs QX700 ddPCR. System Analysis Software Global Installer on your
computer.
Extracting files...

When the installation concludes, click Finish.

(Optional) Restart the computer now or later.
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Appendix B Remote Maintenance

To enable remote software maintenance on the QX700 Droplet Digital PCR System, ensure that

B The PCis turned on and connected to the internet
B Team Viewer is installed on the instrument
To start a remote maintenance session

1. Double-click the Team Viewer icon on the PC desktop.

2. Send the user ID and password by email to support@bio-rad.com (U.S./Canada Only)

Note: For technical assistance outside the U.S. and Canada, contact your local technical
support office or click the Contact us link at www.bio-rad.com.

You must have the following information available:
B Software version (available in File > About)
B Logfiles that have been generated in the following directory:

%USERPROFILE%\Public\Bio-Rad\<software name>\logs
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