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Technical support

For_technical support inquiries:

T United Suppoti@lso: -rad.com |1 -800-424-6723 [AA1]

 Austria/ Germany / Switzerland: _cts-ce@biorad.com_| 00 800 00 24 67 23

 France: sp-lsg@bio-rad.com_| 00 800 00 24 67 23

I Denmark: techsupport.nordic@bio-rad.com | 00 800 00 24 67 23

 United Kingdom: Isgtechsupport.uk@bio-rad.com_| 00 800 00 24 67 23

 Belgium / Netherlands: cts.benelux@hbiorad.com_| 00 800 00 24 67 23

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 Stilla Technologies.

Stilla Technologies reserves the right to modify its products and services at any time. The information
contained in this user manual is subject to change without notice. Stilla Technologies assumes no
liability for errors or any damage resulting from the use of this information.

The Nio®+ and/or its uses are covered by US and corresponding non-US patents owned by or under
license to Stilla Technologies.

The Nio®+ and/or its use is licensed under U.S. and/or non-U.S. patents, and/or pending U.S. and non-
U.S. patent applications owned by or under license to Bio-Rad Laboratories, Inc., including, but not
limited to, U.S. Patent Nos. 9,968,933; 9,127,310; RE41,780; and 8,871,444.

Purchase of the Nio®+ includes a limited, non-transferable right under such intellectual property for use
of the products for research and applied applications, including commercial services, but excluding any
commercial NIPT services. The exclusion of commercial NIPT services applies only in the United States
and the European Union.

No rights are granted for diagnostic uses.

Further information on purchasing licenses may be obtained by contacting Stilla Technologies, 1 Mail
du Professeur Georges Mathé, 94800 Villejuif, France. It is the responsibility of the purchaser/end user
to acquire any additional intellectual property rights that may be required from Bio-Rad Laboratories,
Inc.

It is the responsibility of the purchaser/end-user to acquire any additional intellectual property rights that
may be required.
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Copyright & intended use

Copyright 2018-2026, Stilla Technologies. All rights reserved.

For Research Use Only. Not for use in diagnostic procedures.
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1. Introduction

Purpose of the document

This document provides detailed information for the use of the Nio® Analyzer software application. The
Nio Analyzer software is the data analysis software of the Nio® Digital PCR. It is essential to read the
User Manual carefully and pay attention to the safety information provided. The instructions and safety
information in the User Manual must be followed to ensure the safe operation of the instrument and to
maintain the instrument in a safe condition.

All documents referenced in this User Manual can be accessed here:
https://www.bio-rad.com/fr-fr/product/nio-system?1D=9d6dac6d-4584-a142-2cce-f1b84b48e731

_Intended use of the Nio® Analyzer software

The Nio Digital PCR for Crystal Digital PCR® is composed of the Nio Digital PCR instrument, either in
its Nio E, Nio or Nio+ configuration, which performs droplet generation and amplification, and enables
imaging of the Droplet Crystal in up to 3 to 7 detection channels. The Nio Reader software is used to
control and set up Crystal Digital PCR® experiments on the Nio Digital PCR.

The Nio Analyzer software is used to extract data from the images acquired using the Nio Digital PCR
and to calculate the absolute concentrations of the targeted nucleic acids.

Both Nio Reader software and Nio Analyzer software are pre-installed on the Nio Digital PCR.

Both Nio software are available in two modes: Standards or Regulatory. The latter enables Nio Digital
PCR users (customer s) to meet the Food and Dr
practices (GLP) as well as good manufacturing practices (GMP) in pharmaceutical as well as
biotechnology industries. Nio Analyzer software Regulatory provides the necessary features to permit
the Nio Digital PCR to operate, in compliance with Title 21 of the U.S. Code of Federal Regulations Part
11 (21 CFR Part 11), within a closed sys t e m. A closed system is def
system access is controlled by the persons who are responsible for the content of electronic records
that are on the systemo. The customers choos &g
or updating Nio Analyzer software.

In Regulatory mode, Nio Analyzer software operates in conjunction with naica® Data Service, the latter
functions as the Nio Digital PCR user account manager and ensures the compliance of all Nio Digital
PCR operations with respect to regulation 21 CFR Part 11. Please refer to the Nio Digital PCR User
Manual for detailed instructions of use of naica® Data Service.

Note: The security controls built into Nio Analyzer software must be properly configured and
administered by the NioDi gi t al PCR administrator(s) in the
compliance with 21 CFR Part 11. Stilla® Technologies makes no claim that Nio Analyzer software is 21
CFR Part 11 compliant in and of itself, nor does the company guarantee compliance for the user. The
Nio Digital PCR user organization must establish policies and standard operating procedures (SOPSs)
that work in conjunction with the tools provided by Stilla® Technologies to ensure compliance with 21
CFR Part 11.
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The Nio Digital PCR performs Crystal Digital PCR® within microfluidic chips (Ruby Chip). The naica®
PCR MIX reagents are recommended to achieve optimal Crystal Digital PCR® performance on the Nio
Digital PCR.

For detailed instructions for the Nio Digital PCR and Nio Reader software, please refer to the
corresponding User Manual. For detailed instructions for Ruby Chip, naica® PCR MIX, and naica®
multiplex PCR MIX refer to the respective Instruction for Use (IFU).

The Nio Digital PCR is a laboratory instrument to be used by qualified personnel in a controlled
environment. Before using the Nio Digital PCR, the user must be trained by a Stilla Technologies
representative.

In general, Crystal Digital PCR® can be performed with all types of DNA sample on the Nio Digital PCR.
However, individual sample-type compatibility for digital PCR applications may require a dedicated
assay validation by the end-user. Please note that the extraction method used, and sample purity can
also influence sample compatibility for digital PCR applications.

The Nio Analyzer software is intended for use by professional users trained in molecular biological
techniques and in the operation of the Nio Digital PCR and Nio Reader software.

The Nio Analyzer software is part of the Nio Digital PCR.

The Nio Digital PCR is intended for Research Use Only. Not for use in diagnostic procedures.
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Citing the Nio Digital PCR in scientific publications, presentations, seminars,
etc.

To cite the use of the Nio Digital PCR:
9 Crystal Digital PCR® (Stilla Technologies, France)

Nio® E, Nio® or Nio®+ (Stilla Technologies, France)
Nio® Digital PCR component names:
1 Nio® E, Nio® or Nio®+ instrument
1 Ruby Chip
1 Nio® Reader software
1 Nio® Analyzer software
9 naica® PCR MIX reagents:
9 naica® PCR MIX (Stilla Technologies, France)

1 naica® multiplex PCR MIX (Stilla Technologies, France).



© 3TILLa

2. Context & Prerequisite s

Definition of an experiment

An experiment is defined as a set of samples processed during an individual Crystal Digital PCR®
workflow on the Nio Digital PCR:

9 The samples of the respective experiment were all processed on Stilla chip consumables
(Ruby Chip). Ruby is now commercialized by Bio-Rad under the product name of RDG16.

i The samples of the individual experiment were prepared using the same PCR mastermix.

i The same scanning parameters, embedded files and experimental details will be applied to all
samples for an individual experiment during a Nio Digital PCR run, i.e.:
9 the same exposure times (in ms) for each of the 3to 7 LEDs.
1 Fluorophores and target names.
1 Image Analysis Configuration.
I Optional:
A Spillover compensation matrix
A Plots configuration

Once an experiment is scanned by the Nio Digital PCR, the Nio Reader software automatically records
t he datnmdatatn fai Iie. T h niedatape ferl &t edbnit.ains all the chambe
the contextual and pre-analysis data.

Prerequisites for using  Nio Analyzer software

The experiment analysis step can be performed either directly on the Nio Digital PCR or on any other
PC which fulfills the following specifications for optimal Nio Analyzer software performance:

i Operating System: Windows 10 or Windows 11 in 64 bits

I RAM: at least 16 GB

9 Processors: Intel Core i5 or higher, at least 2 cores of 2 GHz or higher

9 Graphical Card: recommended (equivalent to NVIDIA GeForce GT 1030 or higher)

i Screen resolution: at least 1920 x 1080; aspect ratio 16:9

To download the latest version of the Nio Analyzer software to install it on another PC, visit the Technical
Resources webpage.

Note: 2 GB of storage is required for software installation.
Warning: For optimal performance, Stilla Technologies recommends to perform the analysis of .niodata files

with Nio Analyzer software on a personal computer and not on the Nio Digital PCR instrument itself, especially
when it is running.
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Installation /update instructions

Installers of the most recent versions of the Nio software are available for download, free of charge, at
the following link: https://www.bio-rad.com/fr-fr/product/nio-system?ID=9d6dac6d-4584-al142-2cce-
f1b84b48e731

Nio Analyzer software installer guides the user across the installation of either the Standard mode or
the Regulatory mode. When launching the installer, the setup wizard pops-up:

9 Launch the Installer
M Allow User Account Control to launch the Installer
1 Follow Installer instructions:

At this stage, the user must select to install either the Standard mode or the Regulatory mode:

o0 Standard: For users who do not need to operate in compliance with Title 21 of the U.S.
Code of Federal Regulations Part 11 (21 CFR Part 11).

0 Regulatory: For users needing to operate in compliance with 21 CFR Part 11.

Note: If installing the Regulatory mode, Nio Analyzer software functions in conjunction
with naica® Data Service. Please refer to the Nio Digital PCR User Manual for detailed
instructions on how to install and configure naica® data Service (and Nio Reader
software).

Warning : when installing or updating Nio Analyzer software on a distant personal computer, the
installation mode (Standard or Regulatory) should match the one installed on the Nio instrument
otherwise files generated from one end will be incompatible on the other end.

B Setup - Nio® Analyzer Global Installer version 1.5.8.3-47851 = *

Nio® Analyzer application configuration @

Please select the desired software configuration.

© standard version
All users will have access to all features of the Nio® Analyzer,

(") Regulatory version

The Mio® Analyzer Regulatory interfaces to a naica® Data Service application to
verify user authentication and permissions. User actions are logged in an audit
trail, and experiments can be electronically signed and exported in PDF., Select this
configuration if you are working in a requlated environment {21 CFR Part 11).

- Click on Next.
- Select an installation folder and click
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Select destination Location
Where should Nio@ Analyzer be installed?

Setup will install the application in the following folder.
To continue, dick Next. If you would like to select a different folder, dick Browse.

C:'Program Files'\Stilla\MioAnalyzer Browse...

Back Mext Cancel

- In case of an update, the following warning po

Folder Exists

o The folder:

ChProgram Files\Stilla'MioAnalyzer

already exists, Would you like to install to that folder anyway?

- Select ACreate a desktop shortcuto and click ¢

10



E Setup - Nio® Analyzer Glokbal Installer version 1.5.8.3-47851 —

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling Mio® Analyzer Global Installer,
then dick Mext.

Additional shertouts:
B create a desktop shortcut

- Click on "I nstalln

E Setup - Mio® Analyzer Global Installer version 1.5.8.3-47851 —

Ready to Install
Setup is now ready to begin instaling Nio® Analyzer Global Installer on your computer.

Click Install to continue with the installation.

Cancel

- Click on "Finishi

11
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B Setup - Nio® Analyzer Global Installer version 1.5.8.3-47851

Completing the Nio® Analyzer Global
Installer Setup Wizard

Setup has finished installing Mio® Analyzer on your computer,

Click Finish to exit Setup,

It is not mandatory to restart the computer.

12
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3. Nio Analyzer user interface

Double-click on the desktop icon to launch the Nio Analyzer software application (Figure 1).

Figure 1: The launch icon for the Nio Analyzer software

The different menus on the Nio Analyzer software home screen are illustrated in Figure 2 below.

s . i Pos|

File 1/0 Quality control Setup View results Procesﬁin Export Image Help

menu  Mmenu menu menu menu meni € menu Saving menu
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Figure 2: Nio Analyzer software menus displayed on the home screen.
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Menus
The purpose of each menu is as follows:

The AFI LEO menu

This menu can be used to open and save experiments, access Home, About menus, and to exit the

software.

Figure 3:Expanded view of the AFILEO menu.

The Al / O0 menu:

This menu can be used to import the differusedby fil es

the Nio Analyzer software.

-l
i

Figure 4: Expanded view of the I/O menu.

The AQUALITY CONTROLO menu:

This menu contains the tools required for the detailed inspection of the Droplet Crystal.

14
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VIEW RESULTS POST PROCESSING

- Channel

. 4 '
PY PP selection

Contrast

adjustment

Droplet
exclusion

Legend

Expernment name &
Chamber st

Qualty
flags

Figure 5: Expanded view of the Quality Control menu.

The display of the « Channel Selection » menu will depend on Nio Digital PCR configuration (between
3-color to 7-color display).

15
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The ASETUPO menu:

This menu is composed of two submenus-t he AEdi t Experi mentd menu, and th
menu.The AEdi t EXxper Figae B)tplvidesihe metaiistabo(t the experiment that have

already been entered in the Nio Reader software, and this submenu offers the option to add further

details to the experiment. Additionally, this submenu can be usedto i Po o | 0 o rchambérs foo o | ©

hi gher detection sensitivity. | Riguite @ e thefu€eo cap edintkeat e Spi |
spillover compensation manually.

{8 DemoData - Nio® Anslyzer - o8 X

EERRRTRRRaEE

Chamber navigation, pooling/unpooling of

chambers & addition/deletion of chambers Gperimental Scenning Comments

details parameters
Figure 6:Ex panded view of the AEdit Experimentod submenu u

(@ DemoData - o ® Anshyzer - o x

® rfLE 10

& - 9 - .-

<
i

"e

e’ - T e - 00 || ersvativantas

G | e )

Spillover compensation menu

Figure 7: Expanded view of the ACompensate Spilloverd s
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The AANALYZE DATAOG menu

This menu is also composed of two submenus-t he fAPl ots & Popul ationso subme
Crystal o submenu.

The

=13

Pl ots & Populationso submenu:

The APl ots & Pop Figuetdiconamdawide rangeeohtaols for editing the experimental
data and visualization.

Experiment name & Intensity Dot plot per channel Dot plot in 2D Dot plotin3D  Custom population
chamber list histogram (current plot)  (showing 2 channels) (showing 3 channels) edition menu

@ -FfLE 10

v

= 88 B F BT

AENRTRCE I e Al ¢ — .
Navigate through Show/edit éhangecolor
plots Fluorescence iei
thresholds

Figure 8 Expanded view of the APl ots & Populationsod subme

The plot navigation widget allows one to easily navigate between more than 3 dot plots, the histogram

& population editor. By addingapageusi ng t he Pl ot s ,B %age"gviaht3iaddiiondl +0 i con
plots with their settings is created. For a 6-plex experiment, for example, it will allow navigating between

two pages, each displaying one channel.

Note: The dot plot settings (displayed channel, axis min/max values) are reloaded when navigating
between pages.

17
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V(+)
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Figure 9: Plot navigation between several pages.

Please refer to the 1/0O menu ( ) to see how to

to be able to use it throughout different experiment files.

The « Explore Crystals » submenu

savell

STILLA

oad a,

This submenu allows users to explore the Droplet Crystal images using several different features such
as Color Mode, Channel Selection, Contrast Adjustment, and it allows users to manually select and

exclude droplets, if necessary.
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Figure 10: Expanded view of the AExplore
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The AVI EW RESULTSO menu

This menu also consists of two submenus-t he fAResults Tabled submenu, and
submenu. The A Res ulFguwe 1T acbntamsall thevekperienantal détails as well as the

experiment result details including the target concentration. On the other hand,t he fAAdvanced gr a|
submenu provides advanced result visualization options-t he @A Concent r Biguie d2) anGr ap hs o
the AUncert aFigmd 33). Cur ves o (

Experimental Scanning

details parameters Comments

B DemoDsta - Nio® Anslyzer - 8 X

@
. .
. .
- - —— .

[ ——— @ W r W = =W W W =y w
—— e - o - - - - - -
~~~~~ e - - e -~ - - - -
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Figure 11: Expanded view of the AResults Tabled submen
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Figure 12: Expanded view of the fAAdvanced Graphso> AConc:e

i
AvVI EW RESULTSO menu.
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Figure 13 Expanded view of the AAdvanced Graphso> AUncert a
RESULTSO menu.

The APOST PROCESSI NGO menu:

This menu consists of two sub-menus: t he -Mmé&red uprd stulbe -MeRe sul t so0 sub

The 0 Se t-niepudallowautiiee user to select the type of post-processing analysis required: Copy
Number Variation (CNV) or Mutant Allelic Fraction (MAF) or Gene Expression (GEX) or Linkage
Analysis.

Exampl e of t hnenuShe POST ®RCGCESISING menu for CNV analysis:

20



) STILLE

POST PROCESSING
QUALITY CONTROL SETUP ANALYZE DATA VIEW RESULTS Setup Results EXPORT

Post-Processing Type Settings
O None

(%) Capy Number Varistion (V)

Blue Channel

Teal Channel

() Mutant Alleic Fraction (MAF) Taraet Reference Cn Ref

Green Channel -
(O sene Expresson (6ex) Teal Channel  Green Channel 2
Yellow Channel
O Linkage Analysis
Red Channel
The Copy Number Variation (CNV) is the ratio of the targeted gene (Ctarget) versus Infra-Red Channel
the reference gene (Cref)times the copy number of the reference species in the genome (CNref).

Long-Shift Channel

CNV= L CNpef

(0) Use same reference for all targets

Add population to processing | () select a custom refirence per target

| APPLY ‘ ‘ RESET |

The ASettingsod tab on the right all ows the wuser t o
processing assay and for each target population or gene. This can be identical for all target genes, or
unique to each target gene.

The fAiResul ts tabl experimanthl detaitspas wet as tharesnlts of the post-processing
analysis:

POST PROCESSING
. FILE 1/O QUALITY CONTROL SETUP ANALYZE DATA VIEW RESULTS Setwp Results

@ DemoData Hy

ltiplex PCR MIX

View Protocols

48 Chambers

Chamber Name Chamber Context Protocol Nb Droplets

21
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The AEXPORTO menu

QUALITY CONTROL SETUP ANALYZE DATA VIEW RESULTS POST PROCESSING EXPORT ‘

Export

Please select the file type you wish to export to:
O B X

Please select the elements you wish to export:
Experiment details (.csv / xdsx)
Chamber d
Resuits (.csv
Zoning And Population Data (.csv / dsx)

@ Spillover compensation file (.ncm)
(¥) Qcindicators (.csv / xisx)

O Droplet-Level Data

(O Crystal Images (.png)

O Dot Plots (.png)

O Plot Settings File (.ncp)

() Populations Analysis Resutt (.nca)

Chamber choice RR252200064169-A1FP ¥

[ic2pusers/esktop

Browse

Figure 14: Expanded view of the AEXPORTO men

This menu allows the export of experimental data and the selection of the elements required to be
exported (Figure 14).
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The Al mage Savingod menu

This menu allows users to save or copy images or plots from any menu/submenu of the Nio Analyzer
software (Figure 15).

QUALITY CONTROL ANALYZE DATA VIEW RESULTS. POST PROCESSING EXPORT

Figure 15:Expanded view of the Al mage Savingd menu.

The fAiHel pd menu

Thismenu (Figure2)pr ovi des hel p in navigating various submenu

me nu; the ACompensate Spillover o submeFigue 16} the @A P

ot

APopul ation Editoro; the AExplore Crystalso submenu;

® rfe w

B 3 ke T - i

H
o
g
8
.
.
¢ . Help for Dotplot1d - Nio Analyzer X

Reset the default view with double-click,

Double-click on any axis to edit bound values,

To move 2 line threshold, left-click on it and drag & drop it, then click Apply to
validate it (otherwise click on Cancel).

Move in the graph using left mouse button,
Zoom in the graph or the axis with the mouse wheel,
‘
o |

Figure 16 The fAHel pd0 menu provides detailed help and
submenu.
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4. Summary of workflow

The 6 main steps of the experiment analysis workflow, using Nio Analyzer software, are as follows:

Load an experiment.

Check the fluorescence spillover compensation.
Check the fluorescence thresholds.

Get the concentration results.

Perform the post-processing analysis.

Export the data.

Step (1) - Load an experiment

At the launch of the Nio Analyzer software, a welcome pop-up with two options appears:
T AEXPERI MENTSO0: wuse this menu to open a new experi meil

AGET STARTEDO: this i s NibAnalyzer softwane to aid maw users. It iocludes h e
alinktot he fAUser Gui deo.

To proceed with the AEXPERI MENTSO menu and to | oad an
select the experiment file to load. It is also possibletodragand d r o p iogesufio. nf i | godatad & i A en
in the Nio Analyzer software application window to load it.

o] EXPERIMENTS

033
[

(B 20250207 - Ov1-3_20250207T121134 moresuit
(B 7org_04022025_2025020471 12023, n0caka

(B 20250201 - cho+-5 202502037 124803 et

Recent fles:

8 2525003 - o s 2250207712003 rrem
B 202503 o+ 5 W 12603 et
8 zvasoms - cous oT808 et

Nio® Analyzer B 100G s 2020125711274 mrest

(B 2025016 - cho1-3 202501277 123427 voremit

® cETsmRrmED
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Figure 17: Load an experiment.

Once the experiment is | oaded, the AANALYZE DATAO0O > i
default, the 1D dot plots, concatenated for all the chambers of the experiment, are shown:
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Figure 18: Default view: concatenated 1D dot plots of all the chambers of a 6-plex experiment
(sequential view).

Input file format options
The input fil e f orodatad, o@ulidvh e ae ifit. memp da off . m fA. ncao

The i .iodata 0 format :

TheNiofDatab f or madatad f 60i 3 t he ori gi nalNiofRedde soffwamreeTheat ed by

fi iodatadb f i | e cont ai nguality imagesoeguirgdifonthelimabei agalysis process.
For an experiment that i s atmnodatay z €d |l € of ot mat fisswused
experiment.

Note: The fi . n i ofitbsanusat be edited using the Nio Analyzer software

The i .ionesultd f or mat :

TheioRHNsul t 0 foesulbgt i (sh-andlesis file@enérated by the Nio Reader software from
t he or iiogdatad a f nibresultd Af i 1 es ar e smal | odatad hfainl e hrei r ori gin

The indicative sizesf or t he i iaresultd i @ U hIOsli2@Bn(fer.a 3-chips experiment)

For an experiment that was alioresultdod yf ipree Vfiooursalty caanna lbyez e
an experiment as an alternative toa fi iodatad f i | e

Note: The fi . n i o files snust be édited using the Nio Analyzer software

Optional file i mport/ export formats in the Al/ OO0 menu
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T A. ncpo Tfhoer mMantai ca Cryst al Pl ot Configurationo fo
Histogram, 1D, and 2D dot plot configurations. The configuration includes for each plot, the
axis labels, the scale type (linear or logarithm) when applicable and the plot page sequence.

fA.ncao format: The fAnaica Crystal Analysiso form
data analysis parameters:

1 manual or automated thresholding strategy
9 thresholding mode and scope
1 list of the populations (default or custom) with their name, color, and zones

9 coordinates defining each zone (i.e., threshold values for lines or vertex coordinates for
polygons).

Additional file formats

i.ncmo format: The M@ANai ca Comp e n scantainiogrthe bapensatioro f or ma t
parameters applied to the signal of each channel. This file is specific to the assay and assay conditions,
but it is independent of exposure time.

Experiment status

The name of the loaded experiment is displayed at the top left side of the application window. The
displayed experiment name is the name of the experiment file.

There are 3 experiment statuses displayed next to the experiment name:

9 Modification status: if the character is displayed just before the experiment name, it means
that the experiment has unsaved changes.

9 In absence of the character, the experiment has not been either modified, or the last
modification has been saved.

f Compensation status: i f an %:iwdisplagldd(jumiafmegthea Aval.i
experiment name, it means that a fluorescence spillover compensation has been applied (if a
compensation file has been loaded in the Nio Reader software), otherwise, it means that the
current experiment is not compensated for fluorescence spillover.

Chamber list

All the chambers of the experiment are listed in the left side panel (Figure 18: Default view:

concatenated 1D dot plots of all the chambers of a 6-plex experiment (sequential view).). The chamber

name details should be entered in the Nio Reader software. However, if the Sample name needs to be

edited in the Nio Analyzers of t war e, it can be edi i€EditnExhberfi®ETUBO
and by double-clicking on the respective sample name field. Each chamber is named using the following

convention:

< Chip ID >_< Chamber ID >_< Sample Name >
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Where the values are as follows:

I A Chi ps tHe Drique barcode of the chip to which the chamber belongs. This information
should have been previously filled by the Nio Digital PCR in the Nio Reader software as the
Chip Barcode.

I A Ch a mb eis thelp@sition of the chamber in the chip (A, B, C, etc. from top to bottom)
followed by the column index of the chamber on the chip (1 or 2 from left to right). This

information is automatically ®df)i.ned by the soft\
f AiSample Nameo is the name of the sample in the cl
CAUTION!
All the chambers of an experiment should share the same scanning protocol and the same assay
otherwise the experiment should be divided into smaller experiments including subsets of chambers
(for this purpose ,t he fiSave aso button in the AFILEO +eawmwwe and t he
the chamber I ist in the fHddbeusedhxperi mento submenu

Chamber Quality Flag

A chamber quality flag is displayed next to each char
window. This chamber quality flag provides visual feedback for chamber quality control. The color of the

quality flag depends on quality indicators such as the presence of saturated objects and the number of

analyzable droplets in the chamber:

T MNumber of analyzable dropletsod: the higher the ntu
concentration results.

T MNumber o f saturated objectso: t he |l ower t he nu
Note: Saturated objects are either saturated droplets caused by a high exposure time or
saturated artifacts (this can be corrected when using Nio Reader software by checking that
exposure times are not too high, or if the chip should be cleaned using an appropriate wipe to
remove dust or fluorescent elements on the foil -- Please check Nio Digital PCR User Manual
for instructions).

Each indicator can be either green, yellow or green with an eye icon inside.
. A green flag indicates that all quality indicators are within expected specifications.

A green flag with an eye icon on it means that Stilla Technologies recommends inspecting
visually the droplet crystals to decide whether the result should be taken into account. Refer to
the Ruby Chip troubleshooting section of the Nio Digital PCR User Manual for more details.

A yellow flag indicates that there is either too many saturated artefacts on the picture or there
are less than 1000 detected droplets in the chamber. When saturated artefacts are caused by
dust particles, Stilla Technologies recommends cleaning the bottom of the Ruby Chip with a dust free
tissue and read the chambers again (refer to the Nio Digital PCR User Manuel for detailed instructions).
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Figure 19: Example of chamber quality flag displays in Nio Analyzer software.

For more details about Quality Control, see the section i Ho w

Data visualization and interpretation

To visualize the graphs generated by Nio Analyzers o f t war e,
Popul ationso

submenu,

perform quality cont

t hen

cl

click on the

on one of t he

The unit of the fluorescence axis in the dot plots is RFU (Relative Fluorescence Unit). Each point in the
dot plot graph represents a particular droplet in the selected crystal. If the fluorescence of the droplet in
each channel is higher than the fluorescence threshold defined for this channel, then the droplet is

considerediposi ti veo, coosidreiiwiegatii tveids

3-color experiment

Figure 20A: The
for 3-color experiment
experiment (Blue,
Infra-Red, Purple) in

As each droplet may
each of th
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classes. To support 3-color experiments with an easy-to-understand multiplex mode, the Nio Analyzer
software uses the following rosace (Figure 2 1) with specific color codes that help the user to understand
the classes (of positivity combinations) of the droplets. This mode only works for the Red-Blue-Green
combination.

7-color experiment

« Channel Selection

Figure 20B: The Channel Selection available for 3-color experiment and up to 7-color experiment
(Blue, Teal, Green, Yellow, Red, Infra-Red, Purple) in Nio Analyzer software.

As each droplet may be negative or positive ineachofthe7c hannel s ( fiBl ueo, ATeal o
i Re d 0 ,-R di dadm fdPurgleochannels), there are 27 = 128 possible classes for a Crystal Droplet.

Figure 21: The 8-color diagram used for 3D data visualization in Nio Analyzer software
(the background of this diagram corresponds to the black/dark grey color, which is negative in across
channels).

The number of classes is 23=8 possibilities, each represented by the following colors:

1. Bl ack/ dark gray: negative in ABlued, negative in AG
2. Blue: positive in ABlued, negative in AGreeno, nega
3. Green: negative in fiBlueo, positive in AGreeno, neg
4. Red: negative in ABlued, negative in AGreenod, posit
5, Cyan: posi tpovse tiinvefiBlnueidGr eend, negative in ARedo.

6. Yell ow: negative in fABlued, positive in AGreeno, p o



© 3TILLa

7. Magenta: positive in ABlueo, negative in fiGreeno, p
8 White/Light grey: positivpesihifiiBlueofiRepdsitive in i

Along with the dot plots, the following color modes are available and will affect the color used to draw
the droplets in the dot plots:

.GD@E:;

Figure 22: Thecoloringmodes avail able in the APl ots & Popul
To visualize in simplified color mode, go to the ACOI
9 Theiconrepresentingasingleci rcle in the A1D dot ploto tab.

O

Figure 23: Icon for visualization mode in 2 colors.

This color mode displays the droplets, in the color of the considered channel, if their fluorescence value
is higher than the channel threshold, or in grey otherwise. No information is given about the droplet
positivity in the other channels. This color mode is available for all experiments from 3 to 7 colors.

9" The icon representing two overlapping circles in

@

Figure 24: Icon for visualization mode in 4 colors.
This 2D dot plot color mode is the same as the 1D dot plots.
Note: For 3-color (RGB) experiments, the double-positive droplets are displayed in the color of the

intersection on the rosace diagram. For experiments using other color combinations, the double
positives appear in light grey; the double negative droplets are displayed in dark grey.

To visualize in 8 color-mo d e click on the icon representing 3 o0VeE
widget. This color mode is only available for the 3-color RGB experiments.

&

Figure 25: Icon for visualization mode in 8 colors for a triplex experiment.

RGB mode provides the different colors for single-, double-, or triple-positive droplets, according to the
corresponding color code in the rosace diagram.

30



© 3TILLa

To visualize the droplets that are included in a population, in either a 1D or 2D dot plot, you can use the
Color view widget in the bottom right-hand corner and click on Population Selection.

Figure 26:1 con f or visualization mode APopul ati or

Thel D or 2D dot plots in the fAPBydgfault, provideoancold mddefort i ond ¢
each channel, to help visualize the negative and positive droplets for the populations defined in the

specific channel. This mode allows the user to distinguish between different populations or combinations

of populations. For example, if the user is viewing the Teal channel, all positive droplets are displayed

in teal within the Teal channel dot plots. All the other populations of droplets that are not positive in Teal

will be grey.
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Figure 27: Positive droplets displayedinteali n t he 1D dot pl ot wusing the
mode.

31



© 3TILLa

ANALYZE DATA

QUALITY CONTROL SETUP el e VIEW RESULTS POST PROCESSING
& veon v Metogram 10 dot pot 20 dot plot 0 dot plot Popudston Edtor
AT = 0 wo
8 40000
L ~ 40 mo
DRI 1 Swmghed o P)
FOQENZION-1 Samglel) = - N o
oo B il
ORI 1 Sample! B < 20w - . ~ -
§ o - nwed
ToRTO-ALS " 2 ¥ N g ¢
PO B2 Sameied = &
10000 -
ORI C2 Sampiet -] 10 000
™ P s g R e e
o T T T T T T T y
- r 300 wwo 130w 2000 Do 30 000 » w0 00 ¢ 10 000 2 mo  wo o 30000 00m
. BLUE ( LambdaP ) GREEN ( pUC18 )
PTOINNEI A Sample!t a
Ao gaeer Aot Terdvat, o vew
0000 -
~ L] e
+) B veowm
-~ ,» - N
x wom ' ’ ’ L)1) ° e -
g . s
4 200 xR = [T
E B voredce
— & e
10000 e
- .
‘ P S8 - ; L] 10w
Corwen bor dl o - (€D} &'
T T T ata v e L
i 10 000 2 mo 0 000 40000 30 000

Figure 28:Posi tive droplets displayed in yellow in the 2I
color mode.

9 In any given 1D graph, the vertical axis shows the fluorescence value of the droplets in the
detection channel of interest (fBIReaddn Curfieé al 0, 0C
channel) and the horizontal axis shows the droplet index in the crystal, if only one chamber is
selected, or the chamber names, if multiple chambers are selected. If more than three

channels have signal, use the A+0 and the arrow
navigate between the different 1D graphs.
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Figure 29: 1D dot plots in simplified colors for analysis of a 7-plex experiment.
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Figure 30: 2D dot plots in simplified colors.

9 In any given 2D graph, the vertical axis displays the fluorescence value of the droplets in one
channel of interest and the horizontal axis displays the fluorescence value of the droplets in
another channel of interest.

9 Customizing a graph:
9 Scroll mouse to zoom in or out in the graph.
1 Use Left-Click to move the graph.
1 Double Left-Click inside the graph to reset the view.
1

When applicable, double-click on any axis to edit the graph settings (for example min
and max limits, dot size, or dot opacity).

X
Vertical Axis Horizontal Axis

Population Axis _ZI Population Axis ELUE {LambdaP ) vI

Upper bound Upper bound  [35505,00 =)

Lower bound  [1055,00 & Lower bound  [5008,00 =
Dot size
Dot opacity 250 E

Display heatmap O Heatmap color scale .

Figure 31: Editing graph axis parameters.
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Step (2) - Check the fluorescence spillover compensation

When using different types of fluorophores on the Nio Digital PCR, absorption/emission spectra can

overlap between two or more color detection channels. For example, if using two probes, one labeled

with the RED fluorophore and the other labeled with the INFRA-RED fluorophore, the INFRA-RED signal

will be detected patrtially in the RED signal, altering the RED image result. This phenomenon of spectral

overlap is called fluor escencdNFRASRED bigna spilssoveytothen d i n t |
RED signal.

To compensate for a spillover signal to obtain the results, users must create and then apply a
compensation matrix for each assay.

A compensation matrix can be automatically or manually created using the Nio Analyzer software. A
compensation matrix corresponds to specific thermocycling conditions and to a specific multiplex assay
composed of oligonucleotides (probes and primers) and targets. If any change to primers, probes or
targets is made (for example, a change in primer or probe sequence or concentration) or to the
thermocycling program, a new matrix should be created. If no changes are made to an assay and to the
thermocycling conditions, the same compensation matrix can be saved and repeatedly applied.

To save a compensation matri x, use the AEXPORTO menu
menu.

Once the compensation matrix is applied to the data, the separability between each cluster should be
improved.

To compensate the fluorescence spillover, click on th

Depending on the assay and the number of color detection channels, the Nio Analyzer software will
display 2D dot plots (Figure 3 2 for 6-plex):

(@ DemoDats - Neo® Anslyzer

® FrfLE 10

I 10000  wo 2 mo 40000 000 e cand for adted putre:
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Figure 32: Non-compensated data in the Nio Analyzeri Compensate Spill ovpleRr O s ubme
detection.
The compensation matrix includes:
9 ncolor channels to be used for the assay (e.g..Ai Bl ue, Gretc®dn, Red
9 n fluorophores corresponding to each channel and a negative fluorescent cluster of droplets,
defined as negative by the thr esFReldbFigui@m83ds. (f or e

A 3-plex compensation matrix has 3 color channel indications, 3 fluorophore indications and 1 negative
indication; a 7-plex matrix has 7 color channels, 7 fluorophores and 1 negative indication.

If changing the fluorophore or channel indication labels of the matrix is required, this can be performed
in the ASETUPO > AEdit ExperHowmieaditoe esparimensnu ( pl ease r e

Spillover Compensation

Blue Teal Green Yellow Red Infra-Red
Negative ‘u.uu % | ‘u.uu % ‘ |u‘uu & | |u.uu > | ‘u.uu > | |u.uu o ‘
FAM ‘ Loooooon o | ‘ 0.0000000 o | | 00000000 o | |0.0000000 o ‘ ‘ 0.0000000 O ‘ | 0.0000000 O |
Yy ‘ 0.0000000 o ‘ ‘ 10000000 o ‘ | 0.0000000 | |0.0000000 > ‘ ‘ 0.0000000 o ‘ | 0.0000000 O |

Atto550 ‘0.0000000 C‘ ‘0.0000000 C| |1‘0000000 C| |0.0000000 C‘ ‘0.0000000 C‘ |0.0000000 C|

ROX ‘ 0.0000000 O ‘ ‘ 0.0000000 O | | 0.0000000 O | | 10000000 o | ‘ 0.0000000 O ‘ | 0.0000000 O |

CYs ‘n.nnnnnnn C‘ ‘n.nnnnnnn C| |n‘nnnnnnn C| |n.nnnnnnn C‘ ‘ 1.0000000 C| |n.nnnnnnn C|

< ‘

ATTOQ700 ‘ 00000000 3 ‘ ‘ 00000000 o | | ooo00000 o | |n.nunnuun - ‘ ‘ 0.0000000 o ‘ | 10000000 o

‘ Save ‘ | Edit ‘ | Compute |

‘ Load

Filename used for edited matrix:
Filename used for applied matrix:

Figure 33: Examples of default compensation matrices for 6-plex assays. Indicated are the negative
fluorescentclustersi n | ine 1 (ANegativeo), and the excitation
the fluorophores are associated with their channels.

By default, the original experiment is not compensated, which means that:

9" The negative fluorescent cluster (ANegativeo) is
T the excitation matrices are equal to the identit
others).

To compensate the spillover of an assay, 3 methods are available:

9 the automated method.
9 the manual method (not recommended).

9 the template-based method.

Automated method

This method is recommended to create a compensation matrix for a multiplex assay.
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For a specific assay, a fimonocolor controlo run shoul
to have only one fluorescent signal per channel per chamber. A monocolor control is composed of all

the reagents of the PCR reaction, for a given assay, with the presence of only one of the targets (see

below). To achieve only one fluorescent signal per chamber, the preferred technique is to remove all

but one target from the mix to have only the target of the fluorescence of interest in any given chamber.

By doing this systematically for each color channel, only a signal target will be amplified and will produce

a fluorescence signal higher than the background signal coming from the probes.

Compensation matrix computation for 7 channels experiments 8 chambers are needed:

9 A 7-plex negative control (NNNNNNN) with no positive signal (no target).

9 A mono-color control positive only for fluorophore 1 (PNNNNNN) (target for fluorophorel and
none of the 6 other targets).

9 A monocolor control positive only for fluorophore 2 (NPNNNNN) (target for fluorophore2 and
none of the 6 other targets).

9 A monocolor control positive only for fluorophore 3 (NNPNNNN) (target for fluorophore3 and
none of the 6 other targets).

9 A monocolor control positive only for fluorophore 4 (NNNPNNN) (target for fluorophore4 and
none of the 6 other targets).

9 A monocolor control positive only for fluorophore 5 (NNNNPNN) (target for fluorophore5 and
none of the 6 other targets).

9 A monocolor control positive only for fluorophore 6 (NNNNNPN) (target for fluorophore6 and
none of the 6 other targets).

9 A monocolor control positive only for fluorophore 7 (NNNNNNP) (target for fluorophore7 and
none of the 6 other targets.

Once the data are generated as described previously, the automated method can be used by clicking
on the AComputeod button in:the Spillover Compensation

Soover Campensaton

Load Save ot Compute

Fiename used for edted mavix
Flename used for appied matrx

Figure 34: Compute button in the Spillover Compensation tab to generate a compensation matrix for
a 6-plex assay.

Then, match the appropriate monocolor controls to the right chambers in the pop-up window by clicking
in the boxes:
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Figure 35: Pop-up window to indicate monocolor and negative controls for a 6-plex assay.

Now, cl i ck on NioNKRmealyzercsoftwaaenwdl automatically place a threshold between two

clusters in the channel selected (these can be adjusted by editing their value or by right-clicking in the

dot plots to drag and drop the threshol d thresholéis) , t hen
used to indicate to the Nio Analyzer software that everything below it is considered negative, and

everything above is positive.

4 > 0

ARSI SRS BB LML A AL [rrrTrTTTTeTYTTYTY) [T
& O 5000 100001500020 000 & 02008008 008 00D 06 009 000 000 & O 5000 100001500020 000 @ O 5000 100001500020 000
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Figure 36: Checking of the matrix automated computation to generate the compensation matrix in a 6-
plex assay.

T Click on ACompute compensationo

9 The compensation matrix will be applied to the data and the software will show you the
difference, between the uncompensated data (in light gray) and the compensated data (in dark
grey), as a preview.

9 If the cluster positions are correct (orthogonal to each other),c | i ck on HAApplyo to
compensation matrix to all the chambers.
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Figure 37: Example of a compensation matrix applied to a 6-plex assay.
Compensated and non-compensated data are in dark and light grey respectively.

The Compensation matrix is now created and can be sa

AiSpill over compensationo matri x. This compensation m
used for another experiment using the same assay (pleaseseet he secti on At empl ate bas

Manual method

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

CAUTION!

The manual spillover compensation method is an expert functionality andis notrecommended unless

you understand litt®ds 3§ pneaicfti cal | pondpedficityiesaed. t o addr ess
T To use the manual spillover compensation met ho
ACompensat e Spillovero submenu (and edit t he c

compensation matrix.
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Figure 38: Example of a non-compensated 6-plex experiment.

9 The compensation matrix representation is divided in columns, each column corresponds to a
specific color channel and each line to a specific fluorophore.

9 By default, all values are set to zero, except for the diagonal, which corresponds to the
matching fluorophore of a given color channel (for example, the FAM row in the Blue column).

9 The goal of manual compensation is the same as the automated compensation method: i.e.
to place the clusters in positions that are orthogonal to each other.

Spillover Compensation

Blue Teal Green Yellow Red Infra-Red
Negative |0.00 C| |0.00 C| |o.oo C| |u.00 C| |o‘oo C| ‘u.uu C‘
FAM | 10000000 o | | 0.0000000 o | | 0.0000000 o | | 0.0000000 o | | 0.0000000 O | ‘ 0.0000000 O |
YY | 0.0000000 O ‘ | 10000000 O | | 0.0000000 | | 00000000 O | | 00000000 O | ‘ 00000000 o |

Atto550 | 0.0000000 O ‘ | o.ooo0o00 O | | Looooooo | | 0.0000000 O | | 00000000 o | ‘ 0.0000000 O |

ROX |0.0000000 C‘ |0.0000000 C| |0.0000000 C| | 1,0000000 C| |0‘0000000 C| ‘0.0000000 v|

CY5 |0.0000000 C‘ |0.0000000 C| |0.0000000 C| |u.0000000 C| | 1,0000000 C| ‘0.0000000 -

Atto700 |0.0000000 C‘ |0.0000000 C| |0.0000000 C| |u.0000000 C| |0‘0000000 C| ‘ 1,0000000 \,‘

| Load | ‘ Save | | Edit | | Compute |

Reset Apply

Filename used for edited matrix:
Filename used for applied matrix:

Figure 39: Default display of the Spillover Compensation tool.

i Set the negative values in the first line by entering the mean RFU value of the negative cluster
in each channel.
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9 If a cluster is not correctly placed, change the value of the corresponding box to move its
position in the plot graphs. For example, to compensate the spillover from the Atto®550
fluorophore in the Yellow channel, the value of the box located at the intersection of the
Atto®550 and the Yellow column has to be manually modified.

9 Its value can be either increased or decreased by clicking the up or down arrow in the box, or
by changing the value in the box manually by clicking on the value in the box and entering a
desired value.

Once the compensation matrix has been modified manually, the compensated droplet populations then
overlap in the graphs where they appear darker (dark grey) than the non-compensated droplet
populations (light grey).

(8 DemoData - Nio® Analyzer - 0 X

POST PROCESSING EXPORT
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Figure 40: Modification of the fluorescence spillover coefficients, with the non-compensated
populations in light grey and the compensated populations in dark grey.

T To the spillover compensation to. the ful

apply

I ClI i ¢ k tdic¥ndirm ¢he update of the automated fluorescence thresholds.
X

Yes No

Do you want to re-compute the
automated fluorescence thresholds?
This is recommended after spilover
compensation,

Figure 41: Automated fluorescence thresholds should be updated after spillover compensation.
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@ DemoDats - Neo® Analyzer - o X

® FrfLE 10

ANALYZE DATA VIEW RESULTS POST PROCESSING
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Figure 42: Dot plot graphs correctly compensated for a 6-plex experiment.
9 Toreset the spillover compensation and return to a non-compensated experiment, click on the

fReset o button.

Below are examples of 1D fluorescence graphs, before and after spillover compensation:

B DemoData - Neo'® Analyzer - o »
ANALYZE DATA
OQUALITY CONTROL s 1 VIEW RESULTS POST PROCESSING EXPORT
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Figure 43: Example of non-compensated 1D dot plots.
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Figure 44. Example of compensated 1D dot plots in 8-color mode.

Below are examples of 2D fluorescence graphs in 8-color mode, before and after spillover
compensation:

- o x
Mstogram 1D dot plot 20 dot plot 30 dot plot Poputstion EdRor
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Figure 45: Example of a non-compensated 2D dot plot in 8-color mode.
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Figure 46: Example of a compensated 2D dot plot in 8-color mode.

Template -based method:

The template-based method can be applied if the fluorescence spillover compensation has already been
performed on a previous experiment using the same conditions as the current experiment, i.e., the same
fluorophores and targets for example.

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

To use the template-based spill over compensation method,
corresponding A.ncmo file.

Apply the Compensation matrix to the data.

A modification on the existing matrix can be done by editing it and the modified matrix can then be saved

as a new Ai.ncmo file, as previously explained.
Note: The spillover compensation file can alxsoo
thedatadb f or more detail s)

Note: Once the spillover compensation is done, the spillover signal is removed from the dot plot. As the
crystal image displayed is the one acquired by the instrument, this correction is not done on the image.
This means that a droplet can be seen as positive in one channel (red in this example, due to spillover)
butitwondét be present on the red dot plot as the
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Step (3) - Check the fluorescence thresholds:

Automated thresholding is done by default at experiment load. The fluorescence threshold values are

automatically estimated by the Nio Analyzers of t war e, i n t he fALIi ncersideringhr es hol
all the samples of the experiment and the cudowent spi
to define custom populationsd6 f or more details on the alternative th

The automated estimation is performed such that the fluorescence thresholds best discriminate between
the positive and negative droplet populations in each channel and for the whole experiment. Specifically,
the automated threshold maximizes the inter-class variance and minimizes the intra-class variance by
considering the fluorescence points aggregated from all chambers.

The default automated threshold estimation is more accurate if both negative and positive droplet
populations are represented in the experiment and in each channel, which is, for example, the case if
the experiment includes at least one negative control chamber and one positive control chamber for
each of the7channels.

To get automated estimation of the fluorescence thres
click on any of the dot plot tabs (Al1D dot ploto, fA2D
in the AFluorescencdigurend7)eshol di ngo wi dget (

Fluorescence Thresholds

a 19089
@ 9562
[} 7262

459
o 18165
o 5329
® 457

| Auto | | Apply | | Cancel |

Figure 47: Check the fluorescence thresholds.

9 For an efficient adjustment of the fluorescence thresholds, it is recommended to inspect the
sequential view of the 1D fluorescence graphs including all the chambers, by clicking on the
A1lD dot ploto and selecting al lleftpanet (StefceQiekioi ment ¢
Ctrl+A).
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Figure 48: Sequential view of all the experiment test chambers in the 1D dot plots,
for efficient verification of the 6 fluorescence thresholds.

To manually adjust the fluorescence thresholds, click on the dot plot thresholds to drag & drop the lines,
or edit the value of the fluorescence thresholds 1in
standing for Relative Fluorescence Unit).

GREEN ( pUC18 )

Figure 49: Manually adjust the fluorescence threshold if desired using Left-Click to drag & drop.

9T To apply the modified values to the whole experi:r

9T To recover the threshold values set before editin
click on ACancel 0.
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9T To restore the automated fluorescence threshol ds,
click on any of the dot plot tabs (A1D dot pl ot
AAut oo button in the AFluorescence Threshol dingo

T The fluorescence separability bet ween Apositive
automatically computed for each population of interest and exported as an advanced quality
control file. For more details about separability scores, see the section fiHow to quantify
fluorescence separability for the evaluation of amplification efficiency?0 in the Advanced
Functionalities.

How to adjust thresholds at chamber level?

By default, the fluorescence thresholds automatically computed by Nio Analyzer software, for each
detection channel, are 1D ALined thresholds that are

Any manual adjustment of these thresholds is, by default, also applied commonly to all chambers. This
ensures both objectivity and repeatability of the quantification results, assuming that all the chambers
of the experiment share the same scanning protocol and assay.

If common thresholds are not relevant, due to observed chamber-to-chamber variability, it is possible to
adjust the fluorescence thresholds for individual chambers.

ANALYZE DATAO > 0dAPlots
idget and select Al ndivi
finition Scoped combo bc

9 For this purpose, go t
the AThreshol ding Modebo
all chamberso) in the A

9 Thereafter, it is possible to manually adjust the thresholds at the level of each chamber (click
on AApplyd to validate any adjustment).

Note: The easiest way to view the fiLined thresholds o
in the 1D dot plots by selecting all the chambers in the left panel:
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Figure 50: Visualization of all the individual thresholds in the 1D dot plots.
Step (4) - Obtain the concentration of the targets:
To get the concentration results, click on the AVIEW

If the dilution factor of the samples in the PCR mix has been specified, the estimated concentrations are
the concentrations of the target molecule in the initial stock in copies/uL.

CAUTION!

I f the dilution factor has not been snpeanng the esttnatedi t i s se
concentration is not the stock concentration but the concentration in the loaded mix (i.e., the
concentration of the target molecule in the chamber).

Note: If the sample has been diluted 10-f ol d i n the PCR mix, then the val
entered for the dilution factor, and the stock concentration is equal to the chamber concentration
multiplied by 10.

The absolute nucleic acid concentrations are computed based on the standard Poisson statistics that
are commonly used in digital PCR.

Note: The total number of chambers belonging to the experiment is indicated above the chamber list in
the left panel.

Click on the AResul't Tabled submenu to see the table

The colors of the column titles indicate the color of the corresponding channel:

9 In blue color: the results for the fluorophore-t ar get coupl e associated with

9 Inteal color: the results for the fluorophore-t ar get coupl e associ.ated with
47
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9 In green color: the results for the fluorophore-t ar get coupl e associated wit|
9 Inyellow color: the results for the fluorophore-t ar get coupl e associated wi-t
9 Inred color: the results for the fluorophore-t ar get coupl e associated with

9 Ininfra-red color: the results for the fluorophore-t ar get coupl e assoReddt ed wi
LED.

9 In purple color: the results for the fluorophore-target couple associated with the fPurpled L.E D

e Orannal Tedk Chame Grown Oranost

Chamber Name Chamber Cortert b Droplets Odwen € teptl Mo pos Obstecn o 200 Dtmon € fepa o ros

Figure 51: View the concentration results in a table representation; scroll right using the bar at the
bottom of the page to view results for all the populations.

Click on the'

~ 2 lgcptedratoveithe ohandber list in the left panel to see more detailed
results, including the number of negative droplets, the confidence intervals, and the relative uncertainties
at 95% confidence level.

. b hSyn w  awums i ype: oy stancara expenment name
10 Chambers

s werE o omms [ vewboees | =
Blue Channel ‘Green Channel
o Relative
Chamber Name cch:::: Protocol  NbDroplets  Dilution ¢ leprul) Nb Pos Nb Neg Se?(';:""' C_min (cp/ul) C_max (cp/ul) Uncertainty (CI | Dilution € leprul)
95%)
2. RR241600029130-E1_TAK 206 2l 13419 1 2066 4918 &0 4 2008 025 282% 1 2448
3. RR241600029130-C2 TAK 206 21 14016 1 2051 5107 8909 4 1994 2108 277 % 1 2547
4 RR24160002913( 15934 1 2017 5730 10204 4 1965 2070 261% 1 2536
5. RR241600029130-D1_TAK 210 2l 12272 1 1822 4067 8205 4 1766 1879 309 % 1 2136
£ RR241600029130-B2_TAK 210 2l 14077 1 1698 4404 9673 4 1648 1749 297% 1 2225
7. RR241600029130-E2_TAK 210 2 13938 1 1699 4363 9575 4 1649 1750 298% 1 2281
5. RR241600029130-A2 3plexctrl 13722 1 913,7 2508 24 5 8781 9497 3R% 1 1058
9. RR241600029130-D2_3plex ctrl Ml 14508 1 9357 2709 11799 4 900,5 a1 37% 1 1069
10.RR241600029130-G2_3plex ctrl . 15094 1 9226 2783 1231 5 8884 9571 372% 1 1039

Figure 52: Expanded view of the result table: for each population, the additional columns highlighted
in the orange box show-up. Scroll right using the bar at the bottom of the page to view results for all
the populations.

Note: It is possible to copy-past e the result table shown in AVIEW F
selecting the rows and using Ctrl+C/Ctrl+V (for example, to copy the results into an Excel document).
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Note: For the display of populations created as part of a linkage analysis study, please refer to the
information note on page 66 of this user manual.
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Figure 53: Graph view of the concentrations (linear view).
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Figure 54: Graph view of the concentrations (log view).
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Step (5) 1 Perform the post -processing analysis

To perfformapost-pr ocessing analysis of
menu and select the appropriate analysis:

POST PROCESSING

QUALITY CONTROL ANALYZE DATA VIEW RESULTS Setup Rasults EXPORT

t

© 3TILLa

he resul ts, cl i

{__semngs )

—————{_ Post-processng Type

140 past rocessing defioed.
vy the Result Table with sbekte quantificsbon reauts i avalable.

91 None: no further analysis will be performed

T

9 Copy Number Variation (CNV) : The Copy Number Variation (CNV) is the ratio of the
concentration of the targeted gene (Ctarget) versus the concentration of the reference gene
(Cref) multiplied by the copy number of the reference species in the genome (CNref).

O MNone

@ Copy Mumber Variation {CNV)
')

\__J) Mutant Allelic Fraction (MAF)
O Gene Expression (GEX)

O Linkage Analysiz

CNY= S X CNref
r

Post-Processing Type

The Copy Mumber Variation (CNV) is the ratio of the targeted gene (Ctarget) versus
the reference gene (Cref)times the copy number of the reference spedes in the genome (Chref).

Ontheright-si de of the screen, the

f select populatiprss onet a b

after the other, each time by selecting the population in the left coumnandbyc | i ¢ ki ng

popul ation to processingo
50

c k

al
on

or

| o
i A



© 3TILLa

Add population to processing

1

In the table on the right, the color in which the data will be displayedi n t he 0 Roarsbe thosed t ab
by clicking on the colored square (orange arrow on the screenshot below).

( i !
{ Settings }
. Blue Channel
- Teal Channel
Target Reference Cn Ref
. Teal Channel Blue Channel 2

(@ Select Color - Nio® Analyzer

Basic colors

EEEEEEND

EEEEEEED

EEEEEEED

EEEEEEECT

EEEEEEET

EEEEECOOL
Bick Sereen Color

Custom coors e (35 3] gest (255 12]
I_J,_H_!_|_l_\_H_l o (] geen: 155

{

Dj[D:DjD w5 ] o[ )
6 0 o rs e —
i x| o |

9 By default, the Ablue channel o is di snpdfiedyped i n t h
double-cl i cking on fAblue channel 0 adsplaysdantredmpg-ng t he
down menu. I f the AUse same reference for all target
chosen first will be applied automatically to the other populations.

@ Lse same reference for all targets

O Select a custom reference per target

f
1
T

9 Specifying the Cn ref value, which remains at 1 by default, can be done by double-clicking on
each line in the relevant column i Cn Rypihgdhe value and pressing enter

1
i Settings |}
. Blue Channel
. Teal Channel
Target Reference Cn Ref
. Green Channel
. Teal Channel Blue Channel 2

Yellow Channel

. Red Channel

Sel ecting fASelect a custom refer encreferepoegendfareaghet 0 wi | |
target.
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@ Select a custom reference per target

1 { Settngs )
. Blue Channel
. Teal Channel
Target Reference Cn Ref
. Green Channel | }
1 Teal Channel Biue Channel 2
Yellow Channel
Green Channel Isluc Channel ¥ 2 l
. Red Channel et e
Blue Channel

. Infra-Red Channel Teal Channel <

! { | Green Channel

Clicking on apply triggers computation of the post-processing results.

APPLY

Thevaluesaredi spl ayed and can be viewed in the fAResul
values are displayed, in addition to the experiment parameters.

DemoData - Nio® Analyzer

POST PROCESSING
@ FILE /0 QUALITY CONTROL SETUP ANALYZE DATA VIEW RESULTS Setup Results
° o
® L t L
> t
DemaDat v o arget .
. Target ® | View Protocols
. 6 o
48 Chambers
@) ¢ ‘
Chamber Name Chamber Context Protocol Nb Droplets
RR252200064169-A1_PC o 15040 2 2.02 2 an
RR252200064169-81_PC a 14114 2 2.03 2 1.99
RR252200064169-C1_PC . 12140 2 197 2 2

For more details on the statistics, click on the display additional columns icon (orange arrow). Additional
columns are displayed, showing the confidence intervals and 95% uncertainty associated with the CNV
value.
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Chamber Name

RR252200064169-A1 PC

00064169-81_PC

00064169-C1_PC

RR252200064169-D1.9C

Chamber Context protocol Nb Droplets

15040
N
12140

14681

o .

o .

. .

B .

. .

. .
202 154 2
203 185 wn
197 189 206
20 194 2

Vew Protocas

194% 2 an 20;

a07% 2 199 192 208

FUEN 2 206 199 215

8%

9 Mutant Allelic Fraction (MAF) : The Mutant Allele Frequency (MAF) is the ratio of the
concentration of the mutant gene concentration (Ctarget) versus the total concentration of both
the mutant and the wild type (Cref) expressed in percentage.

{  Post-Processing Type }

O None

O Copy Mumber Variation (CHNV)
(/) Mutant Allelic Fraction (MAF)
O Gene Expression (GEX)

O Linkage Analysis

The Mutant Allele Frequency (MAF) is the ratio of the mutant gene concentration (Ctarget)
versus the total concentration of both the mutant and the wild type (Cref).

Ontheright-si de of the screen, the ASettingso tab allows t
ot her, each time by selecting the population in the |
processingbo
Add population to processing
4 . ™y
| Settings |}
. Blue Channel
. Teal Channel
. Green Channel Target Reference
Teal Channel Red Channel
VF'“I'I'HII‘ I'_h.-lnnpl
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In the table, the color in which the data will be displayedi n t h e A Rarshe thoseroby ¢tlieking
on the colored square as described in the previous section for CNV analysis.

By default, the fAblue channeld is displayed in the #AF
clicking on Ablue channel 06 and sel ect idongmeénhdthelesi r ed
fUse same reference f orctedatheh thd raferapee tchosen fospwillibe applieds s el e

automatically to the other populations.

@ s same reference for all targets

O Select a custom reference per target

Selecting ASelect a custom reference per peatargeet 0 wi | |

@ Select a custom reference per target

= X

POST PROCESSING @
Setup Results EXPORT

{ - \
{ Settings }
. Blue Channel
. Teal Channel
. Green Channel Target Reference
Teal Channel Red Channel
Yellow Channel
Il RedChannel |Green Channel v
| | Red Channel
Blue Channel
- Infra-Red Channel Teal Channel
Green Channel %

Clicking on apply will launch the calculation.

APPLY

The values will be displayed i n MARelues Bre digplayedsia t ab . E
addition to the experiment parameters.
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DemoData - Nio® Analyzer
POST PROCESSING

QUALITY CONTROL ANALYZE DATA VIEW RESULTS Setup Results

. .
°
DemoData
Q v ® ®
. . View Protocols
. .
48 Chambers P

Chamber Name Chamber Context Protocol Nb Droplets
RR252200064169-A1_PC . 15040 0.78 0.21
RR252200064163-81_PC [m] 144 0.78 0.22

For more details on the statistics, click on the display additional columns icon (orange arrow). Additional
columns are displayed, showing the confidence intervals and 95% uncertainty associated with the MAF
value.

@ DemoData - Nio® Analyzer

POST PROCESSING

P

\‘) FILE o QUALITY CONTROL SETUP ANALYZE DATA VIEW RESULTS Setup Results EXPORT
. .
. .

DemcData

Q v . .
L % View Protocols
. .

4 Chambers

@«——

Chamber Name Chamber Context Protocol Nb Droplets
RR252200064169-A1_PC 15040 0.78 or (] 2% 0.21 02 02 445%

RR252200064169-81_PC 14 0.78 orm (2] 126% 0.22 o2 023 457%

9 Gene Expression (GEX): Gene EXpression (GEX) is the normalization of the target
concentration (Ctarget) versus the concentration of the reference gene (Cref) or the geometric
mean of several reference genes

Post-Processing Type

O None

O Copy Mumber Variation (CNV)
O Mutant Allelic Fraction (MAF)
@ Gene Expression (GEX)

O Linkage Analysis

Gene EXpression (GEX) is the normalization of the target concentration {Ctarget) versus the concentration
of the reference gene (Cref) or the geometric mean of several reference genes.

GEX= Ctazaat
Coer
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Ontherighttsi de of the screen, the ti&led popuratpssmnetaftebtheal | ows
ot her , each time by selecting the population in the
processingo

Add population to processing

GEX analysis can be used to select one or more reference genes for the same target gene by double
clicking in the column @ARef elfsvwrlest@ncevdercs e sélectedn e 0 i s d
the GEX ratio is calculated using the geometric mean of the selected reference genes.

POST PROCESSING ‘
Setup Results EXPORT

( ; \
{  Settings )}

. Elue Channel

] Teal Channel

] Green Channel Target References
Red Channel

Yellow Channel @ Blue Channel
. Red Channel . Yellow Channel O Tasl Channel
. Infra-Red Channel @ Green Channel
The user can choose fiUse same reference for all targ:e

selecting the corresponding tab.
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Tarqet References
Red Channel Blue Channel, Green Channel
. Yellow Channel Blue Channel, Green Channel

Remove selection

@ IUse same reference for all targets

O Select a custom reference per target

Clicking on apply will launch the calculation.

APPLY
The values will be displayed in t he isdiRpaged, lintaddiiont ab. By
to the experiment parameters.
DemoData - Nio® Analyzer
(8) FILE llo QUALITY CONTROL SETUP ANALYZE DATA VIEW RESULTS Setup Results
. L]
N L]
%) DemoData v o &
. L | View Protocols
. L]
Chamber Name Chamber Context Protocol Nb Droplets
RR252200064169-A1_PC | | 15040 0.27 3
RR252200064169-81_PC . 4n4 0.28 3.05

For more details on the statistics, click on the display additional columns icon (orange arrow). Additional
columns are displayed, showing the confidence intervals and 95% uncertainty associated with the GEX
value.
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@ DemoData - Nio® Analyzer

POST PROCESSING

o QUALITY CONTROL ANALYZE DATA VIEW RESULTS Setup Results EXPORT

. .
a B .
DemcDsts
w v . .
. o View Protocols
. .
48 Chambers
. .
B—
Chamber Name Chamber Context Protocol Nb Droplets

RR252200064169-A1_PC | | 1500 027 026 0z S8% 3 29 309 8%
RR252200064169-81PC m 414 0.28 026 029 SAT% 3.05 2% 4 2%

Linkage Analysis : This post-processing allows to determine the estimated concentration
and relative abundance of an intact fragment of interest (containing all the targets chosen
for the analysis on the same nucleic acid molecule) versus the estimated concentration and
relative abundance of each potentiahorter fragment (containing only a subset of the
targets on the same molecule).

Post-Processing Type

O None

O Copy Number Variation (CHV)
() Mutant Allelic Fraction (MAF)
O Gene Expression (GEX)

@ Linkage Analysis

Linkage data Analysis allows to determine the relative abundance of an intact
fragment of interest versus the relative abundance of fragmented populations.
Linkage Analysis Calculation in the Post Processing feature is done using Dilution Factor = 1

LT
@ 06
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linkage analysis assay.

( Settings )

Please select the channels used for the linkage analysis assay.

Advice: ordering the channels according to their positon on the intact gene fragment will improve the result readabillty

|None V| |None V| |None V| |None V| |None V| ‘None V| |None V|

© 3TILLa

, t he nAsled the chagrels useddopthea | | o ws

By clicking on each box, a drop-down menu is displayed, allowing the user to select the different channel
used for the experiment.

| Settings }

\_=Etngs J

Please select the channels used for the linkage analysis assay.
Advice: ordering the channels according to their positon on the intact gene fragment will improve the result readabillty

None v |None 'HNone Y||None 'HNme V||None '”None '|

MNone
Blue

Teal
Green
Yellow
Red
Infra-Red

Long-Shift

To improve results readability, it is recommended to respect the order of the different amplicons
targeted on the intact fragment of interest.

59

1



© STILLA

( Settings )

Please select the channels used for the linkage analysis assay.

Advice: ordering the channels according to their positon on the intact gene fragment will improve the result readabillty

Blue Y‘ |Green ‘l" |Ye||ow ‘l" ‘Red v

Clicking on apply triggers computation of the results.

APPLY

The values are displayedi n t he A Resul t so t ehcentr@ign amteduaswfrelatveonl y t h
abundance in % are displayed, in addition to the experiment parameters.

POST PROCESSING

QUALITY CONTROL ANALYZE DATA VIEW RESULTS Setup Results

Q) 22410 rorkepiex Ratosanpie: [

. .
.
Ve Protocos
16 Crambers
o) . .
Total Fragment Intact Fragment BGY 8GR BYR

Chamber Name Chamber Context protacol Nb Droplets € (eprut) € (ept) Rel. Abundance (%) € (epu) Rel. Abundance (%) C (o) Rel, Abundance (%) C (epput) Rel. Abundance (%)
RR252000054704-A1_100-0-1 rn RS3000 15293 2165 20m 955% 0 0% 0 0% 597 0%
RR252000054704-G1_100-0-1 =] RS3000 13555 an 2157 5% 1.01 004% 216 0% 2 053%

For more details on the statistics, click on the display additional columns icon (orange arrow).).
Additional columns are displayed, showing the confidence intervals and 95% uncertainty associated
with the concentrations and relative abundance values.
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S POST PROCESSING
@ FILE /0 QUALITY CONTROL SETUP ANALYZE DATA VIEW RESULTS Setup Resuits

Q 20241209 KarR4plex RatoSample: 11 ®
. .
.
" View Protocols
16 Chambers & .
e
Intact Fragment BGY
Rel. Uncertainty Rel. Abundance Min Rel. Abundance Max  Rel. Abundance
Chamber Name C (cp/ut) C_min (cp/ul) C_max (cp/ul) C195% Rel. Abundance (%) (%) (%) C195% C (ep/ub)
RR252000054704-A1_100-0-1 | | 20m 2016 225 264% 955% 949% 96.1% 062% 0
RR252000054704-G1_100-0-1 o 2157 2097 216 276% 5% 3% 957% 07% 1.01
Post-Processing Type Settings
O None
() Copy Number Variation (CNV)
() Mutant Allelic Fraction (MAF)
() Gene Expression (GEX)
() Linkage Analysis
Linkage data Analysis allowss to determine the relative abundance of an intact
fragment of interest versus the relative abundance of fragmented populations. o Ject the channels used for the link ‘
Linkage Analysis Calculation in the Post Processing feature is done using Dilution Factor = 1 ease select the channels used for the linkage analysis assay.
Advice: ordering the channels according to their positon on the intact gene fragment will improve the result readabillty
T e v|[oreen  v|[etow  v|[fes <|[mroned v|[pupe  ~
@ @

APPLY RESET

Important note for linkage analysis: Once the flinkage analysisopost processing is applied, the software
automatically creates all the droplet populations with a positive or negative signal in each channel
selected for the linkage analysis. For instance, when the Blue (B), Green (G), and Red (R) channels
are selected, the populations B+G+R+ (positive in the three channels Blue, Green and Red), B+G+R-
(positive in the Blue and Green channels, negative in the Red channel), B+G-R+, B-G+R+, B+G-R-, B-

G+R-, B-G-R+, and B-G-R- arecreated. These popul ations will appear in t|
AVI EW RESULTSO0 tab with est i mdappedrinche dropedovinmanu foo ns , an
popul ation selection in the AAdvanced Grapho tab of t

By focusing on the B+G+R- population, it appears that it contains all the droplets that are positive in the
Blue and the Green channels, but negative in the Red channel. This does not mean that these droplets
all contain the nucleic acid fragment with both the target detected in the Blue channel and the target
detected in the green channel.
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Therefore, this population (and all the others mentioned above) do not correspond to the droplets
containing each fragment analyzed, and the esti mat e
RESUL T S dare hoa the concentrations of each fragment. The concentration of each analyzed
fragmentisonl y available in the APOST PROCESSI NGO tab.

Step (6) - Export the data:

the AEXPORTO menu, t hel
Exporto button.

To export the dat a, click o

n
directory, and click on the 0

Please select the file type you wish to export to:
O .SV Xlsx

Please select the elements you wish to export:
Experiment details (.cov / .xlsx)
Chamber details {.csv / .xlsx)
Results (.csv /
Zoning And Population Data (.csv [/ .xlsx)
@ Spillover compensation file (.ncm)
@ QC indicators (.csv [ .xlsx)

O Droplet-Level Data

O Crystal Images (.png)

O Dot Plots (.pna)

O Plot Settings Fila (.ncp)

O Populations Analysis Result (.nca)

Chamber choice RD240500274385-A1_Samplei ¥

|C:‘\User5‘\JohnDoe‘v‘DemoDam

Export

Figure 55: Export the data.

Upon data export completion, the output folder will be automatically opened in a pop-up window.
Exporting data consists of obligatory and optional extra steps.

The following are always exported:

9 experimental details
9 chamber details

9 results
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PP_setup

1
9 PP_results
1

zone details

9 population details

Optional included data includes:
9 QcC indicators,

63

=4 =4 4 A4 -4 A

droplet data files
spillover

crystal images

dot plots

analysis configuration
plots configurations

analysis templates

Always exported

T Experi ment

f
f
f
f
f
f
f

= =4 =4 -4 -2

T Chamber

detail s cCSV

(f.

Fluorophore and target names.

User comments.

© 3TILLa

o filel/l AExperi ment _Detai

Scanning parameters: exposure times (in ms) in each channel.

Spillover compensation status (compensated or not).

The Nio Analyzer software (Standard or Regulatory) version used to export.

Timestamp of data export.

Threshol di
chamber so

type (ALI
Aindivid
define custom populations?0 i n t he A

ng
vVs.

Chip type.
Mixname.
Kit name.
Instrument configuration.

Standard experiment name if applicable.

det ail s (A.csvo

chamber:

f
f
f
f

Chip barcode,c hamber position
Pooling ID (empty if not applicable).
Protocol tag.

Protocol name.

neo
ual

V'S .
per
dvanced

APol ygondo zoni
chambero) for t
Functionalities)

n

filel/ AiChamber Detail so

(AAO, .AiBo, ACo, etc.

)
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f For each detection channel: sample type (AUO,
(in copies/ OL, applicable only if sample type

Original experiment name.
Nio Reader software (Standard or Regulatory) version used to export.
Scanning timestamp.

The serial number of the Nio Digital PCR used to scan.

= =4 =4 =4 -2

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

1 Model of the chip (chip type), and droplet diameter (estimated average droplet diameter
in microns).

1 The number of manually removed droplets (see the sections "How to explore the crystal
populations?" a n ddowfito perform quality control?0 i n t he Advanced Funct

9 Droplet volume (ul)

Note: if samples from different experiments (.niodata or .nioresult) are merged, the output details may
differ.

T Results (A.csvo file/AiResultso sheet of A. x| sxo f
9 Chip barcode, chamber position, sample name
9 Total number of analyzed droplets
9 For each population:

T sample type (only in ALined thresholding ma

]

dilution factor (N/A if not applicable)

1 estimated stock concentration (in copies/uL) with the following rounding rules:
9 If ¢ > 1000 cp/uL, the estimate is truncated
1 If c> 10 cp/uL, the estimate is rounded to one digit
1 Ifc<or=10 cp/uL, the estimate is rounded to two digits

1 number of positive droplets (i.e., belonging to the population)

1 number of negative droplets (i.e., not belonging to the population, if not
specifically defined as fAnegativeso with r

9 the separability score (see How to quantify fluorescence separability for the
evaluation of amplification efficiency? for more details)

T  minimum and maximum limits of the 95% confidence interval for the estimated
stock concentration (in copies/pL)

9 95% relative uncertainty for the estimated stock concentration (equal to the length of 95%
confidence interval divided by 2 times the estimated concentration)

PP setup (A.csvo filel APP_setupd sheet of #A. x| sx
The Type of post-processing analysis

The target population

= =4 =4 =

The reference population
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The Cn ref value in case of CNV analysis

The different channels used in case of linkage analysis

=1
x
N

PP results (fi.csvo filelAPP_setupod sheet of
Chamber name, Pooling ID, Protocol name
Total number of analyzed droplets

For each CNV calculation: CN ref value, CNV value, minimum and maximum limits of the 95%
confidence interval for the CNV value, 95% relative uncertainty for the estimated CNV value

For each MAF calculation: MAF value, minimum and maximum limits of the 95% confidence
interval for the MAF value, 95% relative uncertainty for the estimated MAF value

For each GEX calculation: GEX value, minimum and maximum limits of the 95% confidence
interval for the GEX value, 95% relative uncertainty for the estimated GEX value

Linkage analysis:

9 for the total fragment: estimated stock concentration (in copies/pL), minimum and
maximum limits of the 95% confidence interval for the estimated stock concentration (in
copies/pL), 95% relative uncertainty for the estimated stock concentration (equal to the
length of 95% confidence interval divided by 2 times the estimated concentration)

i for the the intact fragrment or all the other combinations of channels, estimated stock
concentration (in copies/uL), minimum and maximum limits of the 95% confidence
interval for the estimated stock concentration (in copies/uL), 95% relative uncertainty
for the estimated stock concentration, Relative abundance (%), minimum and maximum
limits of the 95% confidence interval for the relative abundance and 95% relative
uncertainty for the relative abundance

Zone Det ail s (A.csvo filelAZone_ Detailsodo sheet
fluorescence zoneHoW®eldnetchstem meuaitons@om the Advanced
Functionalities):

9 Chip barcode and chamber position, sample name

T Zone I D (note that in ALiI neod ¢tfluoresceritezorsts, ng mode
where N is the number of detection channels, while in APolygond thr
there is one zone per user-defined polygon)

T Zone type (quadrant in ALined mode, polygon in
In 3-color experiments only:

A The x and y channels are used to define the zone, and the z channel (where
AChanlo stands for fABlueo, fiChah 20 for Gre
A Listofxy coordinates of the 2D points definin
thresholding mode there are always 5 points defining a square)

A Coordinates of the z boundaries of the zone
mode the z-values for the boundaries are always 0-65535 RFU)

Popul ation Details (A.csvo file/fiPopulation_Det a
each population (see the secton nHow t o define cumtthe Advaneced ul at i on
Functionalities):
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Population name

Population color (RGB values)

List of the ID(s) of the zone(s) from which the populations have been built

If applicable:1 i st of the 1 D(s) of the zone(s)
population.

speci f
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Optional data exports

7 QC I ndicators (fA.csvo file / AQC_Indicatorso shee
9 Chip barcode, chamber position and sample name
1 Quality flags

9 Advanced QC Indicators ( i. csvo file |/ AQC_Advancedo sheet of
chamber:

9 Chip barcode, chamber position and sample name

T I'n ALined thresholding mode onl y:

p>

Automated threshold values for each channel

p>N

Manual threshold values for each channel
T I'n ALined and APolygond thresholding modes, foc

A dimensions: channel ID to define the zone ( wher e 1 st an2dfer f or i B
Green,3f or A RedoOo, etc.)

A separability score: please refer to the specific section on this

A p pos: 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

A neg: 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

A std-dev pos: for 1D-defined populations: L1 standard deviation of the positive
droplet fluorescence values in 1D. 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

A std-dev neg: for 1D-defined populations: L1 standard deviation of the negative
droplet fluorescence values in 1D. 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

9 Droplet-l e v e | data files (fi.csvo files), for each <che
channel 0, i Gr een ¢ han,netl populaiond), andReaath compeasatiore | 0
status (compensated and not compensated):

1 Each file includes one line per droplet and for each droplet the file contains the following
information:

A the x and y coordinates of the droplet center in the chamber
A the fluorescence values (in RFU) of the droplet in each channel
A the numerical index of the droplet

1 For each chamber, there is:

A one general file which contains the information of all the droplets analyzed in the
chamber.



Notes:
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Exporting all the chamber images or graphs will make exporting data take longer

i The indicative size for the exported chamber images in PNG format is 3 MB/channel/chamber.

From each menu of the application, it is also possible to save a given image view or graph
view by activating one of the following states.

N
ﬂ@Save as an image file (A.pngo).
ﬂ@Save as a vector file (A.svgo).
i @Copy to clipboard.

Afor each population ( named-speciXfkes:), there ar
Athe first file with a filename including #fX
of the subset of droplets belonging to the population of interest.
Athe second file with a filename including
information of the subset of droplets defined as negative for the population.
9T Spillover compensation file (A.ncmodo format), i ncl
9 the translation vector for the fluorescence background in each channel.
1 the excitation matrix for the degree of excitation of each fluorophore by each LED.
T Crystal images (fA.pngdo format in 8 bits), includi
9 Dot Pl ots (id. pngiothdrelavantchapnels:i ncl udi ng
9 the 1D dot plots of each chamber
9 the 2D dot plots of each chamber
9 the concatenated 1D graphs with all the chambers in sequential view
1 the concentration graphs
9 the uncertainty curves
1 the droplet fluorescence histograms
T Plots configuration file (exported in fA.ncpo for
plot configurations.
T Analysis template file (exported in A.ncaodo for ma
analysis parameters):
1 manual or automated thresholding strategy
9 thresholding mode and scope
9 list of the populations (default or custom) with their name, color, and zones
9 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.
fT1f the zoning mode is set to 6l ndividual per <cha
chamber for which the zoning configuration wil!/| I
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And then click on the image or graph of interest.

Finally, to save the experiment, simply click on the
depending on what is needed.
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5. Advanced functionalities

How to edit the experiment?

To edit the experiment, click on the ASETUPO > AEdit

[B) “DemaData - Nio Analyzer -
sETUP

o QUALITY CONTROL comasnzate ANALYZE DATA VIEW RESULTS ExpoRT

Ean
Experiment Spillover

s Scannng Paemeters
& o 5] ?;T“TM‘E’E:'“ oo e
. s
16 Crambez s Pz ® IOME nusument typei o+
* e e ® DM g e naca® e PR MDX
Ao Edreo + add Chamberts) YELLOW B2 B oo Typenby
. Ennerchacer . oom
~ Move Down = e — Remove Chamber 5} ® DERARED a8 *  aoms
Chambgr Name chip Chamber I Chip Position Sample name  Chamber Cantest  Nb Droplels Type C_ref stock (cp/u) Diution Type

| ROZISONTASES-AT Semplel B oo a o Samplel 15021 u f v 1 u
RD240500274388-A2_Sampiel B rovosoczras P o Sample2 o u 1 v 1 u
RD240500274388-81_Sarapled B rooesozee B o Sample2 e u ' v ) u
RO240500274388- B2 Sarmpled [ | ROMOS00274358 8 0 Samples 3 u 1 [ 1 u
ROZ0S00274308-C1 Sample$ B eonsnas o o Sampes 15506 v 1 v ¥ u
ROAIS00ET4388-C2 Sempiet B oo a s Sampies . u , v 1 u
ROZ40%0274368- D1 _SempleT | | ROZUS0027438 ) 0 Sample] s u 1 u 1 u
. RD2AOS0N27A300-02 Sampled [ o2 ] Sampled 1444 u - 1 [ - 1 u
e — B oo o o Sampie3 188 u ) v 1 u
10 RD240500074388-£2_Sarngle1 n RD240500274388 ] ] Sample10 hLc u 1 v 1 u
RO2S0500274388-61 Sarnglel1 B roosoozas £ o e u ' v 1 u
ROZ4IS002T4388-F2_ Sarmple12 | | ROZ4US00274388 f2 0 177 u 1 [ 1 u
RO240500274388-G1 Sampie1] | 2l 0 w1 u 1 u 1 u
RO20500274300- G2 Sample B rousconas o o Samplelé se07 u ' u 1 u
15 ROZAISON2TASES-HI_Sarmplels B oo o o Samplels 1210 u f v ) u
16, ROZ4S00274388-H2_Sample! 6 | | RD240500274388 H2 [l Samplel§ 19159 v 1 u 1 u

Figure 56: Edit the experiment properties, scroll right using the bar at the bottom of the page to view
results for all the fluorophores.

The editable parameters regarding the context of the experiment are:

9 The fluorophore names (for each fluorescence channel).
9 The target names (for each fluorescence channel).

9 The user comments.

The editable parameters regarding the context of each chamber are:

9 The sample name.

9 The sample type (U: unknown; N: negative; P: positive; S: standard).
9 The dilution factor, where a value of 10 equals a 10-fold dilution.
1

The standard concentration, which is the known stock concentration, in the case when the
sample type is ASO.

Not e: I f the dilution factor is modified from fAl0o
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.

Some fields are read-only because their content is used to identify the chambers.
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To modify the order of the chambers in the I|ist, cl i«
list to sort them by name, or click on the title of any column to sort them according to the column value
in ascending or descending order.

For example, the chambers can be sorted according to ascending stock concentration values in the
ABl ued channel

To pool (resp. unpool) a set of chambers in which the same sample has been loaded, simply select
these chambers in the | eft panel using ACtrl +Clicko ¢
(resp. AUnpool 0 button) above the chamber 1ist.

For more details about chamber pooling, check out the next chapter fiHow to pool replicate chambers
for better sensitivity and precision?0 .

To remove one or more chambers from the current experiment, select the chamber(s) in the left panel

Il ist, thenocltcok aebovbethe | ist.
To add the chambers of another experiment into the cu
chamber i st, then sel ect t hiedatax poearesifiennft o rt ma th)e o rmpdirre

drop the file in the application window.

o P
A Move Up 8 Pool =+ Add Chamber(s)
-

 Maove Down L’ Unpool = Remave Chamber (s)

Figure 57: The AEDI T EXPERI MENTO submenu contains icons t
experiment chambers.

CAUTION!

To avoid compromising the results t he experiment to be added should have identical experiment
parameters as the current experiment, i.e.,

I Fluorophore names and target names should be the same, otherwise, they will be erased by
those of the current experiment.

9 Scanning parameters (exposure times) should be the same, otherwise, these too will be
erased by those of the current experiment.

9 Image analysis parameters should be the same, otherwise, a warning message will be
displayed.
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How to navigate in the 3D graph?

To visualize the 3D graph, click on the AANALYZE DAT/
on the A3D dot plotodo tab. The 3D graph is displayed,

of the droplets in any given channel.

(@ “DemaData - Nio Analyzer - 06 X

QUALITY CONTROL up i <l VIEW RESULTS EXPORT

q" “CemcOets =7 Hstogram 1D dot pht 3D dot piot Population Editor

RD240500274388- A1 Ssmple
RD240500274388-A2_Semple2
RD240500274368-81 Sample3

RD240500274388-H1 Samgles

RD240500274388-H2_Sermle1

Figure 58: Navigation in the 3D dot plot.

To navigate in the 3D graph:

9 Use mouse scroll to zoom into the graph

Use right mouse click and drag to rotate the graph

)l
9 Use left mouse click and drag to move the graph and the rotation center
9 Double-click with the left mouse button to reset the view

Icon description:

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
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L
‘ L+ ] Modify the point size, the line width, the grid step or the population axis

How to read the droplet fluorescence histograms?

To view the histograms of the droplet fluorescence v
Popul ationsod submenu, then click on the fAHi stogramo t

The histograms of the currently selected chamber(s) are displayed for each channel, where the x-axis
shows the fluorescence value (in RFU) and the y-axis shows the number of associated droplets:

Figure 59: Histograms of fluorescence.

This histogram view is useful to appreciate the separability between the negative population (on the left
side of the histogram) and the positive droplet population (on the right side of the histogram), and thus
to check or adjust the fluorescence thresholds.

If multiple chambers are selected, then the number of droplets in each fluorescence bar are added
together.

How to interpret the uncertainty curves?

To visualize the curve of relative uncertainty
> AAdvanced Graphso submenu, then click on the

The 95% relative uncertainty curves are displayed for each channel, where:

9 The x-axis shows all possible chamber concentrations (in copies/pL)

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