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Technical support   

For  technical  support  inquiries:   

¶ United States:support@bio -rad.com  | 1 -800 -424 -6723 [AA1]  

¶ Austria / Germany /  Switzerland: cts-ce@bio-rad.com | 00 800 00 24 67 23   

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

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

¶ United Kingdom: lsgtechsupport.uk@bio-rad.com | 00 800 00 24 67 23   

¶ Belgium  /  Netherlands: cts.benelux@bio-rad.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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Trademarks 

Crystal Digital PCR®, Nio® and Stilla® are registered trademarks of Stilla Technologies. All other 

trademarks are the sole property of their respective owners. 

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?ID=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 (customers) to meet the Food and Drug Administrationôs regulations on good laboratory 

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 system. A closed system is defined as ñan environment in which 

system access is controlled by the persons who are responsible for the content of electronic records 

that are on the systemò. The customers choose between Standard or Regulatory mode when installing 

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 Nio Digital PCR administrator(s) in the customerôs organization to be secure and in 

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 (SOPs) 

that work in conjunction with the tools provided by Stilla® Technologies to ensure compliance with 21 

CFR Part 11.  

https://www.bio-rad.com/fr-fr/product/nio-system?ID=9d6dac6d-4584-a142-2cce-f1b84b48e731
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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:  

¶ Crystal Digital PCR® (Stilla Technologies, France) 

¶ Nio® E, Nio® or Nio®+ (Stilla Technologies, France) 

¶ Nio® Digital PCR component names:  

¶ Nio® E, Nio® or Nio®+ instrument 

¶ Ruby Chip 

¶ Nio® Reader software 

¶ Nio® Analyzer software 

¶ naica® PCR MIX reagents: 

¶ naica® PCR MIX (Stilla Technologies, France) 

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

¶ 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. 

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

¶ 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.: 

¶ the same exposure times (in ms) for each of the 3 to 7 LEDs. 

¶ Fluorophores and target names. 

¶ Image Analysis Configuration. 

¶ Optional: 

Á Spillover compensation matrix 

Á Plots configuration 

Once an experiment is scanned by the Nio Digital PCR, the Nio Reader software automatically records 

the data in a ñ.niodataò file. This generated ñ.niodataò file contains all the chamber images as well as all 

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: 

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

¶ RAM: at least 16 GB  

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

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

¶ 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-a142-2cce-

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:  

¶ Launch the Installer 

¶ Allow User Account Control to launch the Installer 

¶ Follow Installer instructions: 

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

o 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). 

o 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. 

 

- Click on Next. 

- Select an installation folder and click on ñNextò 
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- In case of an update, the following warning popup will appear. Click on ñYesò to confirm. 

 

- Select ñCreate a desktop shortcutò and click on ñNextò 
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- Click on "Installñ 

 

 

  

- Click on "Finishñ 
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It is not mandatory to restart the computer. 
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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.  

 

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 ñFILEò 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 ñFILEò menu. 

The ñI/Oò menu: 

This menu can be used to import the different files and templates (ñ.ncmò, ñ.ncpò, and ñ.ncaò) used by 

the Nio Analyzer software.   

 

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

The ñQUALITY CONTROLò menu: 

This menu contains the tools required for the detailed inspection of the Droplet Crystal.  
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   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). 
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The ñSETUPò menu: 

This menu is composed of two submenus- the ñEdit Experimentò menu, and the ñCompensate Spilloverò 

menu. The ñEdit Experimentò submenu (Figure 6) provides the details about 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 used to ñPoolò or ñUnpoolò chambers for 

higher detection sensitivity. In the ñCompensate Spilloverò submenu (Figure 7 ), the user can edit the 

spillover compensation manually. 

Figure 6: Expanded view of the ñEdit Experimentò submenu under the ñSETUPò menu. 

 

Figure 7: Expanded view of the ñCompensate Spilloverò submenu under the ñSETUPò menu. 
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The ñANALYZE DATAò menu:  

This menu is also composed of two submenus- the ñPlots & Populationsò submenu and the ñExplore 

Crystalò submenu. 

The ñPlots & Populationsò submenu: 

The ñPlots & Populationsò submenu (Figure 8 ) contains a wide range of tools for editing the experimental 

data and visualization. 

 

 

Figure 8: Expanded view of the ñPlots & Populationsò submenu under the ñANALYZE DATAò menu. 

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

& population editor. By adding a page using the Plots Navigation ñ+ò icon, a "page" with 3 additional 

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. 
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Figure 9: Plot navigation between several pages. 

 

Please refer to the I/O menu (section III.2) to see how to save/load a dot plot configuration file (ñ.ncpò), 

to be able to use it throughout different experiment files. 

 

The « Explore Crystals  » submenu  : 

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. 

 

Figure 10: Expanded view of the ñExplore Crystalsò submenu under the ñANALYZE DATAò menu. 

  

file:///C:/Users/NaicaAdmin/Downloads/I/O_%23_The_
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The ñVIEW RESULTSò menu: 

This menu also consists of two submenus- the ñResults Tableò submenu, and the ñAdvanced Graphsò 

submenu. The ñResults Tableò submenu (Figure 11 ) contains all the experimental details as well as the 

experiment result details including the target concentration. On the other hand, the ñAdvanced graphsò 

submenu provides advanced result visualization options- the ñConcentration Graphsò (Figure  12) and 

the ñUncertainty Curvesò (Figure 13). 

 

Figure 11: Expanded view of the ñResults Tableò submenu under the ñVIEW RESULTSò.  

 

Figure 12: Expanded view of the ñAdvanced Graphsò> ñConcentration Graphsò submenu under the 

ñVIEW RESULTSò menu. 
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Figure 13: Expanded view of the ñAdvanced Graphsò> ñUncertainty Curvesò submenu under the ñVIEW 

RESULTSò menu. 

 

The ñPOST PROCESSINGò menu: 

This menu consists of two sub-menus: the ñSetupò sub-menu and the ñResultsò sub-menu.  

The ñSetupò sub-menu allows the 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.  

Example of the ñSetupò sub-menu of the POST PROCESSING menu for CNV analysis: 
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The ñSettingsò tab on the right 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. 

The ñResults tableò submenu contains experimental details, as well as the results of the post-processing 

analysis: 
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The ñEXPORTò menu:  

  

Figure 14: Expanded view of the ñEXPORTò menu. 

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 ñImage Savingò menu:  

This menu allows users to save or copy images or plots from any menu/submenu of the Nio Analyzer 

software (Figure 15 ). 

 

Figure 15 : Expanded view of the ñImage Savingò menu. 

The ñHelpò menu: 

This menu (Figure 2 ) provides help in navigating various submenus such as the ñQUALITY CONTROLò 

menu; the ñCompensate Spilloverò submenu; the ñPlots & Populationsò submenu (Figure  16), the 

ñPopulation Editorò; the ñExplore Crystalsò submenu; and the ñAdvanced Graphsò submenu.  

 

Figure 16: The ñHelpò menu provides detailed help and information about how to navigate in a specific 

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: 

¶ ñEXPERIMENTSò: use this menu to open a new experiment or a saved experiment for data analysis. 

ñGET STARTEDò: this is the resource menu for the Nio Analyzer software to aid new users. It includes 

a link to the ñUser Guideò.  

To proceed with the ñEXPERIMENTSò menu and to load an experiment, click on the ñOpenò button and 

select the experiment file to load. It is also possible to drag and drop a ñ.nioresultò file or a ñ.niodataò file 

in the Nio Analyzer software application window to load it.  

 

Figure  17: Load an experiment. 

Once the experiment is loaded, the ñANALYZE DATAò > ñPlots and Populationsò menu is displayed. By 

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 file format can be either a ñ.niodataò, ñ.nioresultò, a ñ.ncpò or a ñ.ncaò 

The ñ.niodataò format : 

The ñNio Dataò format (ò.niodataò) is the original file generated by the Nio Reader software. The 

ñ.niodataò file contains the original high-quality images required for the image analysis process.  

For an experiment that is analyzed for the first time, the ñ.niodataò file format is used to load an 

experiment. 

Note: The ñ.niodataò files must be edited using the Nio Analyzer software 

The ñ.nioresult ò format: 

The ñNio Resultò format (ñ.nioresultò) is the post-analysis file generated by the Nio Reader software from 

the original ò.niodataò file. ñ.nioresultò files are smaller than their original ñ.niodataò files.  

The indicative sizes for the individual ñ.nioresultò files are: 1.0-1.2GB (for a 3-chips experiment) 

For an experiment that was already previously analyzed, the ñ.nioresultò file format can be used to load 

an experiment as an alternative to a ñ.niodataò file. 

Note: The ñ.nioresultò files must be edited using the Nio Analyzer software 

Optional file import/export formats in the ñI/Oò menu: 
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¶ ñ.ncpò format: The ñnaica Crystal Plot Configurationò format (ñ.ncpò) is a file including the 

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. 

¶ ñ.ncaò format: The ñnaica Crystal Analysisò format (ñ.ncaò) file includes the information for all 

data analysis parameters: 

¶ manual or automated thresholding strategy 

¶ thresholding mode and scope 

¶ list of the populations (default or custom) with their name, color, and zones 

¶ coordinates defining each zone (i.e., threshold values for lines or vertex coordinates for 

polygons). 

 

Additional file formats  

ñ.ncmò format: The ñNaica Compensation Matrixò format (ñ.ncmò) is a file containing the compensation 

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: 

¶ Modification status: if the character is displayed just before the experiment name, it means 

that the experiment has unsaved changes.  

¶ In absence of the character, the experiment has not been either modified, or the last 

modification has been saved. 

¶ Compensation status: if an icon showing a ñvalidated gridò  is displayed just after the 

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 Analyzer software, it can be edited in the ñSETUPò menu > ñEdit Experimentò submenu 

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: 

¶ ñChip IDò is the unique 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. 

¶ ñChamber IDò is the position 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 defined by the software (e.g., ñA1ò or ñD2ò). 

¶ ñSample Nameò is the name of the sample in the chamber.  

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 , the ñSave asò button in the ñFILEò menu and the chamber removal icon ñ-ò, above 

the chamber list in the ñEdit Experimentò submenu, can be used).  

Chamber Quality Flag 

A chamber quality flag is displayed next to each chamberôs name on the top left side of the application 

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: 

¶ ñNumber of analyzable dropletsò: the higher the number the better the confidence in predicted 

concentration results. 

¶ ñNumber of saturated objectsò: the lower the number the better the chamber quality. 

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 ñHow to perform quality control?ò. 

Data visualization and interpretation   

To visualize the graphs generated by Nio Analyzer software, click on the ñANALYZE DATAò > ñPlots & 

Populationsò submenu, then click on one of the widgets: ñ1D dot plotò, ñ2D dot plotò, or ñ3D dot plotò.  

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 

considered ñpositiveò, otherwise it is considered ñnegativeò.  

3-color experiment 

Figure 20A:  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 in 

each of the 3 channels (ñBlueò, ñGreenò, and ñRedò channels), there are 23 (8) possible classes for a 

Crystal Droplet. The Nio Analyzer software application uses the colors below for each of the droplet 
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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 

 

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 in each of the 7 channels (ñBlueò, ñTealò, ñGreenò, ñYellowò, 

ñRedò, ñInfra-Redò and ñPurpleò channels), 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. Black/dark gray: negative in ñBlueò, negative in ñGreenò, negative in ñRedò.  

2. Blue: positive in ñBlueò, negative in ñGreenò, negative in ñRedò.  

3. Green: negative in ñBlueò, positive in ñGreenò, negative in ñRedò.  

4. Red: negative in ñBlueò, negative in ñGreenò, positive in ñRedò.  

5. Cyan: positive in ñBlueò, positive in ñGreenò, negative in ñRedò.  

6. Yellow: negative in ñBlueò, positive in ñGreenò, positive in ñRedò.  
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7. Magenta: positive in ñBlueò, negative in ñGreenò, positive in ñRedò.  

8. White/Light grey: positive in ñBlueò, positive in ñGreenò, positive in ñRedò.  

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: 

 

Figure 22: The coloring modes available in the ñPlots & Populationsò submenu. 

To visualize in simplified color mode, go to the ñColor Viewò widget and click on:  

¶ The icon representing a single circle in the ñ1D dot plotò tab.  

 

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.  

¶ The icon representing two overlapping circles in the ñ2D dot plotò widget.  

 

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-mode, click on the icon representing 3 overlapping circles in the ñColor viewò 

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.  
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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: Icon for visualization mode ñPopulation Selectionò. 

The 1D or 2D dot plots in the ñPopulation Selectionò color mode, by default, provide a color mode for 

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.  

 

Figure 27: Positive droplets displayed in teal in the 1D dot plot using the ñPopulation Selectionò color 

mode. 
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Figure  28: Positive droplets displayed in yellow in the 2D dot plot using the ñPopulation Selectionò 

color mode. 

¶ In any given 1D graph, the vertical axis shows the fluorescence value of the droplets in the 

detection channel of interest (ñBlueò, ñTealò, ñGreenò, ñYellowò, ñRedò, ñInfra-Redò and ñPurpleò 

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 ñ+ò and the arrow icons in the ñPlots Navigationò panel to 

navigate between the different 1D graphs. 

 

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. 

¶ 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.  

¶ Customizing a graph:  

¶ Scroll mouse to zoom in or out in the graph.  

¶ Use Left-Click to move the graph.  

¶ Double Left-Click inside the graph to reset the view.  

¶ When applicable, double-click on any axis to edit the graph settings (for example min 

and max limits, dot size, or dot opacity).  

 

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 partially in the RED signal, altering the RED image result. This phenomenon of spectral 

overlap is called fluorescence ñspilloverò, and in this example the INFRA-RED signal spills over to the 

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 matrix, use the ñEXPORTò menu to save it as a ñ.ncmò file or by using the ñI/Oò 

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 the menu ñSETUPò > ñCompensate Spilloverò. 

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):  
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Figure 32: Non-compensated data in the Nio Analyzer ñCompensate Spilloverò submenu, for a 6-plex 

detection. 

The compensation matrix includes:  

¶ n color channels to be used for the assay (e.g.. ñBlue, Green, Red, etc.ò). 

¶ n fluorophores corresponding to each channel and a negative fluorescent cluster of droplets, 

defined as negative by the threshold line (for example, ñNegative to Infra-Redò in Figure 33 ). 

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 ñSETUPò > ñEdit Experimentò submenu (please refer to How to edit the experiment?) 

 

Figure 33: Examples of default compensation matrices for 6-plex assays. Indicated are the negative 

fluorescent clusters in line 1 (ñNegativeò), and the excitation matrix coefficients in all other lines where 

the fluorophores are associated with their channels. 

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

¶ The negative fluorescent cluster (ñNegativeò) is ñ0ò. 

¶ the excitation matrices are equal to the identity matrices (values ñ1ò for identity and ñ0ò for 

others). 

 

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

¶ the automated method. 

¶ the manual method (not recommended). 

¶ 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 ñmonocolor controlò run should be performed first. The goal of this control run is 

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:  

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

¶ A mono-color control positive only for fluorophore 1 (PNNNNNN) (target for fluorophore1 and 

none of the 6 other targets). 

¶ A monocolor control positive only for fluorophore 2 (NPNNNNN) (target for fluorophore2 and 

none of the 6 other targets). 

¶ A monocolor control positive only for fluorophore 3 (NNPNNNN) (target for fluorophore3 and 

none of the 6 other targets). 

¶ A monocolor control positive only for fluorophore 4 (NNNPNNN) (target for fluorophore4 and 

none of the 6 other targets). 

¶ A monocolor control positive only for fluorophore 5 (NNNNPNN) (target for fluorophore5 and 

none of the 6 other targets). 

¶ A monocolor control positive only for fluorophore 6 (NNNNNPN) (target for fluorophore6 and 

none of the 6 other targets). 

¶ 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 ñComputeò button in the Spillover Compensation tab: 

 

 

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, click on ñNextò, and the Nio Analyzer software will 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 threshold lines), then click on ñCompute compensationò. The threshold is 

used to indicate to the Nio Analyzer software that everything below it is considered negative, and 

everything above is positive. 

 

 

Figure 36: Checking of the matrix automated computation to generate the compensation matrix in a 6-

plex assay. 

¶ Click on ñCompute compensationò 

¶ 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. 

¶ If the cluster positions are correct (orthogonal to each other), click on ñApplyò to apply the 

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 saved by clicking on the ñSaveò button of the 

ñSpillover compensationò matrix. This compensation matrix is generated as a ñ.ncmò file and can be 

used for another experiment using the same assay (please see the section ñtemplate based methodò).  

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  and is  not recommended unless 

you understand itôs impact. Itôs specifically designed to address non -specificity issues.  

¶ To use the manual spillover compensation method, click on the ñEditò button of the 

ñCompensate Spilloverò submenu (and edit the coefficient values individually in the 

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

¶ The compensation matrix representation is divided in columns, each column corresponds to a 

specific color channel and each line to a specific fluorophore. 

¶ 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). 

¶ 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.  

 

Figure 39: Default display of the Spillover Compensation tool. 

¶ 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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¶ 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. 

¶ 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).  

 

 

Figure 40: Modification of the fluorescence spillover coefficients, with the non-compensated 

populations in light grey and the compensated populations in dark grey. 

¶ To apply the spillover compensation to the full experiment, click on the ñApplyò button. 

¶ Click ñYesò to confirm the update of the automated fluorescence thresholds. 

 

Figure 41: Automated fluorescence thresholds should be updated after spillover compensation. 
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Figure 42: Dot plot graphs correctly compensated for a 6-plex experiment. 

¶ To reset the spillover compensation and return to a non-compensated experiment, click on the 

ñResetò button. 

 

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

 

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: 

 

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 spillover compensation method, click the ñLoadò button, then select the 

corresponding ñ.ncmò 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 ñ.ncmò file, as previously explained. 

Note: The spillover compensation file can also be exported in the ñEXPORTò menu (see the step ñExport 

the dataò for more details) 

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) 

but it wonôt be present on the red dot plot as the compensation will remove this spillover signal from it. 
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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 Analyzer software, in the ñLinesò thresholding mode, by considering 

all the samples of the experiment and the current spillover compensation values. See the section ñHow 

to define custom populationsò for more details on the alternative thresholding mode ñPolygonsò. 

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 thresholds, click on the ñANALYZE DATAò menu, then 

click on any of the dot plot tabs (ñ1D dot plotò, ñ2D dot plotò, ñ3D dot plotò) and click on the ñAutoò button 

in the ñFluorescence Thresholdingò widget (Figure 47). 

 

Figure 47: Check the fluorescence thresholds. 

¶ 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 

ñ1D dot plotò and selecting all the experiment chambers listed in the left panel (Shift+Click or 

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 in the ñFluorescence Thresholdingò widget (unit: RFU 

standing for Relative Fluorescence Unit).  

 

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

¶ To apply the modified values to the whole experiment, click on ñApplyò. 

¶ To recover the threshold values set before editing (i.e., the last time ñApplyò has been clicked), 

click on ñCancelò. 
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¶ To restore the automated fluorescence thresholds, click on the ñANALYZE DATAò menu, then 

click on any of the dot plot tabs (ñ1D dot plotò, ñ2D dot plotò, ñ3D dot plotò) and click on the 

ñAutoò button in the ñFluorescence Thresholdingò widget. 

¶ The fluorescence separability between ñpositive dropletsò and ñnegative dropletsò is 

automatically computed for each population of interest and exported as an advanced quality 

control file. For more details about separability scores, see the section ñHow to quantify 

fluorescence separability for the evaluation of amplification efficiency?ò 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 ñLineò thresholds that are common to all the chambers of the experiment.  

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.  

¶ For this purpose, go to ñANALYZE DATAò > ñPlots & Populationsò > ñ2D dot plotò, then go to 

the ñThresholding Modeò widget and select ñIndividual per chamberò (instead of ñCommon for 

all chambersò) in the ñDefinition Scopeò combo box. 

¶ Thereafter, it is possible to manually adjust the thresholds at the level of each chamber (click 

on ñApplyò to validate any adjustment). 

 

Note: The easiest way to view the ñLineò thresholds of all the chambers is to use the concatenated view 

in the 1D dot plots by selecting all the chambers in the left panel: 



Nio® Analyzer software v1.5 user manual 

47 

 

 

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 ñVIEW RESULTSò > ñResult Tableò submenu.  

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/µL. 

CAUTION!  

If the dilution factor has not been specified, it is set to the default value ñ1ò, meaning  the estimated 

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-fold in the PCR mix, then the value ñ10ò should have been 

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 ñResult Tableò submenu to see the table of results.  

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

¶ In blue color: the results for the fluorophore-target couple associated with the ñBlueò LED. 

¶ In teal color: the results for the fluorophore-target couple associated with the ñTealò LED. 
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¶ In green color: the results for the fluorophore-target couple associated with the ñGreenò LED. 

¶ In yellow color: the results for the fluorophore-target couple associated with the ñYellowò LED. 

¶ In red color: the results for the fluorophore-target couple associated with the ñRedò LED. 

¶ In infra-red color: the results for the fluorophore-target couple associated with the ñInfra-Redò 

LED. 

¶ In purple color: the results for the fluorophore-target couple associated with the ñPurpleò LED. 

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 ñexpand iconò  located above the chamber 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. 

 

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-paste the result table shown in ñVIEW RESULTSò > ñResult Tableò by 

selecting the rows and using Ctrl+C/Ctrl+V (for example, to copy the results into an Excel document). 
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Clicking on the óView Protocolô button will open a pop-up window presenting the details of the 

thermocycling program(s). If there are more than one protocol in the experiment, the pop-up contains 

several tabs, one per protocol, between which it is possible to navigate. 

 

 

Click on the ñAdvanced Graphsò submenu, and the ñConcentration Graphsò tab to view the graphs of 

concentrations (use the checkboxes to switch between ñLinearò and ñLogò modes).  

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. 

 

 

Figure 53: Graph view of the concentrations (linear view). 

 
Figure 54: Graph view of the concentrations (log view). 
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Step (5) ï Perform the post -processing analysis  

To perform a post-processing analysis of the results, click on ñSetupò in the ñPOST PROCESSINGò 

menu and select the appropriate analysis: 

 

¶ None : no further analysis will be performed 

¶  

¶ 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).  

 

 

 

On the right- side of the screen, the ñSettingsò tab allows the user to  select populations one 

after the other, each time by selecting the population in the left column and by clicking on ñAdd 

population to processingò 
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¶ .  

In the table on the right, the color in which the data will be displayed in the ñResultsò tab can be chosen 

by clicking on the colored square (orange arrow on the screenshot below).  

¶  

¶ By default, the ñblue channelò is displayed in the ñReferenceò column. This can be modified by 

double-clicking on ñblue channelò and selecting the desired reference displayed in the drop-

down menu. If the ñUse same reference for all targetsò option is selected, then the reference 

chosen first will be applied automatically to the other populations.  

¶  

¶  

¶  

¶ Specifying the Cn ref value, which remains at 1 by default, can be done by double-clicking on 

each line in the relevant column ñCn Refò, typing the value and pressing enter 

 

 

 Selecting ñSelect a custom reference per targetò will allow to define different reference gene for each 

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

 

 The values are displayed and can be viewed in the ñResultsò tab. By default, only the Cn ref and CNV 

values are displayed, in addition to the experiment parameters.  

 

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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¶ 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.  

 

On the right- side of the screen, the ñSettingsò tab allows the user to select populations one after the 

other, each time by selecting the population in the left column and by clicking on ñAdd population to 

processingò 
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In the table, the color in which the data will be displayed in the ñResultsò tab can be chosen by clicking 

on the colored square as described in the previous section for CNV analysis.  

By default, the ñblue channelò is displayed in the ñReferenceò column. This can be modified by double-

clicking on ñblue channelò and selecting the desired reference displayed in the drop-down menu. If the 

ñUse same reference for all targetsò option is selected, then the reference chosen first will be applied 

automatically to the other populations. 

 

Selecting ñSelect a custom reference per targetò will allow to define different reference gene per target.  

 

 

 

 

Clicking on apply will launch the calculation. 

 

The values will be displayed in the ñResultsò tab. By default, only the MAF values are displayed, in 

addition to the experiment parameters. 
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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. 

 

¶ 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 

.  
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On the right- side of the screen, the ñSettingsò tab allows the user to select populations one after the 

other, each time by selecting the population in the left column and by clicking on ñAdd population to 

processingò 

 

GEX analysis can be used to select one or more reference genes for the same target gene by double 

clicking in the column ñReferencesò where ñnoneò is displayed. If several reference genes are selected, 

the GEX ratio is calculated using the geometric mean of the selected reference genes.  

 

The user can choose ñUse same reference for all targetsò or ñselect a custom reference per targetò by 

selecting the corresponding tab. 
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Clicking on apply will launch the calculation. 

 

The values will be displayed in the ñResultsò tab. By default, only the GEX value is displayed, in addition 

to the experiment parameters. 

 

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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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 potential shorter fragment (containing only a subset of the 

targets on the same molecule). 

 

 

 

 



Nio® Analyzer software v1.5 user manual 

59 

 

On the right- side of the screen, the ñSettingsò tab allows the user to select the channels used for the 

linkage analysis assay.  

 

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

used for the experiment. 

 

To improve results readability, it is recommended to respect the order of the different amplicons 

targeted on the intact fragment of interest. 
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Clicking on apply triggers computation of the results. 

 

.  

The values are displayed in the ñResultsò tab. By default, only the concentration and values of relative 

abundance in % are displayed, in addition to the experiment parameters. 

 

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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Important note for linkage analysis: Once the  ñlinkage analysisò post 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-  are created. These populations will appear in the ñResult Tableò tab of the 

ñVIEW RESULTSò tab with estimated concentrations, and they will appear in the drop-down menu for 

population selection in the ñAdvanced Graphò tab of the ñVIEW RESULTSò tab.  

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 estimated concentrations displayed in the ñVIEW 

RESULTSò tab are not the concentrations of each fragment. The concentration of each analyzed 

fragment is only available in the ñPOST PROCESSINGò tab. 

 

Step (6) - Export the data:  

To export the data, click on the ñEXPORTò menu, then select the desired data, choose the output 

directory, and click on the ñExportò button. 

 

 

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: 

¶ experimental details 

¶ chamber details  

¶ results  
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¶ PP_setup 

¶ PP_results 

¶ zone details  

¶ population details   

Optional included data includes: 

¶ QC indicators,  

¶ droplet data files  

¶ spillover  

¶ crystal images  

¶ dot plots  

¶ analysis configuration 

¶ plots configurations  

¶ analysis templates 

 

Always exported : 

¶ Experiment details (ñ.csvò file/ñExperiment_Detailsò sheet of ñ.xlsxò file), including: 

¶ Fluorophore and target names. 

¶ User comments. 

¶ 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. 

¶ Thresholding type (ñLineò vs. ñPolygonò zoning) and definition scope (ñcommon for all 

chambersò vs. ñindividual per chamberò) for the experiment (see the section ñHow to 

define custom populations?ò in the Advanced Functionalities). 

¶ Chip type. 

¶ Mixname. 

¶ Kit name. 

¶ Instrument configuration. 

¶ Standard experiment name if applicable. 

¶ Chamber details (ñ.csvò file/ñChamber_Detailsò sheet of ñ.xlsxò file), including for each 

chamber:  

¶ Chip barcode, chamber position (ñAò, ñBò, ñCò, etc.), sample name. 

¶ Pooling ID (empty if not applicable). 

¶ Protocol tag. 

¶ Protocol name. 
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¶ For each detection channel: sample type (ñUò, ñNò, ñPò, or ñSò); reference concentration 

(in copies/ÕL, applicable only if sample type = ñSò). 

¶ 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. 

¶ 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. 

¶ Model of the chip (chip type), and droplet diameter (estimated average droplet diameter 

in microns). 

¶ The number of manually removed droplets (see the sections "How to explore the crystal 

populations?" and ñHow to perform quality control?ò in the Advanced Functionalities). 

¶ Droplet volume (µl) 

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

differ. 

¶ Results (ñ.csvò file/ñResultsò sheet of ñ.xlsxò file), including, for each chamber: 

¶ Chip barcode, chamber position, sample name 

¶ Total number of analyzed droplets 

¶ For each population: 

¶ sample type (only in ñLineò thresholding mode) 

¶ dilution factor (N/A if not applicable) 

¶ estimated stock concentration (in copies/µL) with the following rounding rules: 

¶ If c > 1000 cp/µL, the estimate is truncated 

¶ If c > 10 cp/µL, the estimate is rounded to one digit 

¶ If c < or = 10 cp/µL, the estimate is rounded to two digits 

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

¶ number of negative droplets (i.e., not belonging to the population, if not 

specifically defined as ñnegativesò with respect to the population) 

¶ the separability score (see How to quantify fluorescence separability for the 

evaluation of amplification efficiency? for more details) 

¶ minimum and maximum limits of the 95% confidence interval for the estimated 

stock concentration (in copies/µL) 

¶ 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 (ñ.csvò file/ñPP_setupò sheet of ñ.xlsxò file), including for the experiment: 

¶ The Type of post-processing analysis 

¶ The target population 

¶ 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      

¶ PP_results (ñ.csvò file/ñPP_setupò sheet of ñ.xlsxò file), for each chamber: 

¶ 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:  

¶ for the total fragment: estimated stock concentration (in copies/µL), minimum and 

maximum limits of the 95% confidence interval for the estimated stock concentration (in 

copies/µL), 95% relative uncertainty for the estimated stock concentration (equal to the 

length of 95% confidence interval divided by 2 times the estimated concentration) 

¶ for the the intact fragrment or all the other combinations of channels, estimated stock 

concentration (in copies/µL), minimum and maximum limits of the 95% confidence 

interval for the estimated stock concentration (in copies/µL), 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 Details (ñ.csvò file/ñZone_Detailsò sheet of ñ.xlsxò file), including details for each 

fluorescence zone (see the section ñHow to define custom populations?ò in the Advanced 

Functionalities): 

¶ Chip barcode and chamber position, sample name 

¶ Zone ID (note that in ñLineò thresholding mode there are always ς  fluorescence zones, 

where N is the number of detection channels, while in ñPolygonò thresholding mode 

there is one zone per user-defined polygon) 

¶ Zone type (quadrant in ñLineò mode, polygon in ñPolygonò mode)  

¶ In 3-color experiments only:  

Á The x and y channels are used to define the zone, and the z channel (where 

ñChan1ò stands for ñBlueò, ñChan 2ò for Green, ñChan 3ò for ñRedò, etc.). 

Á List of x-y coordinates of the 2D points defining the zone (note that in ñLineò 

thresholding mode there are always 5 points defining a square) 

Á Coordinates of the z boundaries of the zone (note that in ñPolygonò thresholding 

mode the z-values for the boundaries are always 0-65535 RFU) 

¶ Population Details (ñ.csvò file/ñPopulation_Detailsò sheet of ñ.xlsxò file) including details for 

each population (see the section ñHow to define custom populations?ò in the Advanced 

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: list of the ID(s) of the zone(s) specifically defined as ñnegativesò for the 

population.  
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Optional  data exports  

¶ QC Indicators (ñ.csvò file / ñQC_Indicatorsò sheet of .xlsx file), including for each chamber: 

¶ Chip barcode, chamber position and sample name 

¶ Quality flags 

¶ Advanced QC Indicators (ñ.csvò file / ñQC_Advancedò sheet of .xlsx file), including for each 

chamber: 

¶ Chip barcode, chamber position and sample name 

¶ In ñLineò thresholding mode only:  

Á Automated threshold values for each channel 

Á Manual threshold values for each channel 

¶ In ñLineò and ñPolygonò thresholding modes, for each droplet population 

Á dimensions: channel ID to define the zone (where 1 stands for ñBlueò, 2 for 

Green, 3 for ñRedò, etc.) 

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

Á µ 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 

Á µ 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 

Á 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 

Á 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 

¶ Droplet-level data files (ñ.csvò files), for each chamber, each population (by default the ñBlue 

channelò, ñGreen channelò and ñRed channelò, etc. populations), and each compensation 

status (compensated and not compensated): 

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

information: 

Á the x and y coordinates of the droplet center in the chamber 

Á the fluorescence values (in RFU) of the droplet in each channel 

Á the numerical index of the droplet 

¶ For each chamber, there is: 

Á one general file which contains the information of all the droplets analyzed in the 

chamber. 
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Á for each population (named ñXXXò), there are 2 population-specific files: 

Á the first file with a filename including ñXXX_POSò, which contains the information 

of the subset of droplets belonging to the population of interest. 

Á the second file with a filename including ñXXX_NEGò, which contains the 

information of the subset of droplets defined as negative for the population. 

¶ Spillover compensation file (ñ.ncmò format), including: 

¶ the translation vector for the fluorescence background in each channel. 

¶ the excitation matrix for the degree of excitation of each fluorophore by each LED. 

¶ Crystal images (ñ.pngò format in 8 bits), including the images of each chamber in each channel. 

¶ Dot Plots (ñ.pngò format), including, in the relevant channels: 

¶ the 1D dot plots of each chamber 

¶ the 2D dot plots of each chamber  

¶ the concatenated 1D graphs with all the chambers in sequential view 

¶ the concentration graphs 

¶ the uncertainty curves 

¶ the droplet fluorescence histograms 

¶ Plots configuration file (exported in ñ.ncpò format); including the Histogram, 1D, and 2D dot 

plot configurations. 

¶ Analysis template file (exported in ñ.ncaò format); including the following information as data 

analysis parameters): 

¶ manual or automated thresholding strategy 

¶ thresholding mode and scope 

¶ list of the populations (default or custom) with their name, color, and zones 

¶ 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. 

¶ If the zoning mode is set to óIndividual per chamberô, then the user is invited to specify the 

chamber for which the zoning configuration will be exported in the ñ.ncaò file. 

Notes: 

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

¶ 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. 

¶ Save as an image file (ñ.pngò).   

¶ Save as a vector file (ñ.svgò).  

¶ Copy to clipboard. 
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And then click on the image or graph of interest.  

Finally, to save the experiment, simply click on the ñFILEò menu and click on ñSaveò or ñSave asò 

depending on what is needed.  
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5. Advanced functionalities  

How to edit the experiment?  

To edit the experiment, click on the ñSETUPò > ñEdit Experimentò submenu. 

 

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: 

¶ The fluorophore names (for each fluorescence channel). 

¶ The target names (for each fluorescence channel). 

¶ The user comments. 

 

The editable parameters regarding the context of each chamber are: 

¶ The sample name. 

¶ The sample type (U: unknown; N: negative; P: positive; S: standard). 

¶ The dilution factor, where a value of 10 equals a 10-fold dilution. 

¶ The standard concentration, which is the known stock concentration, in the case when the 

sample type is ñSò. 

 

Note: If the dilution factor is modified from ñ1ò to ñ10ò, then the estimated stock concentration will be 

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 list, click on the ñupò and ñdownò icons above the chamber 

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 

ñBlueò channel. 

To pool (resp. unpool) a set of chambers in which the same sample has been loaded, simply select 

these chambers in the left panel using ñCtrl+Clickò or ñShift+Clickò, and then click on the ñPoolò button 

(resp. ñUnpoolò button) above the chamber list. 

For more details about chamber pooling, check out the next chapter ñHow to pool replicate chambers 

for better sensitivity and precision?ò. 

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

list, then click on the ñ-ò icon above the list. 

To add the chambers of another experiment into the current experiment, click on the ñ+ò icon above the 

chamber list, then select the experiment to be imported (in ñ.niodataò or ñ.nioresultò format) or drag & 

drop the file in the application window. 

 

Figure 57: The ñEDIT EXPERIMENTò submenu contains icons to sort, pool/unpool, or add/remove 

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.,  

¶ Fluorophore names and target names should be the same, otherwise, they will be erased by 

those of the current experiment. 

¶ Scanning parameters (exposure times) should be the same, otherwise, these too will be 

erased by those of the current experiment. 

¶ 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 ñANALYZE DATAò > ñPlots & Populationsò submenu, then click 

on the ñ3D dot plotò tab. The 3D graph is displayed, where each axis represents the fluorescence value 

of the droplets in any given channel. 

 

Figure 58: Navigation in the 3D dot plot. 

To navigate in the 3D graph: 

¶ Use mouse scroll to zoom into the graph 

¶ Use right mouse click and drag to rotate the graph 

¶ Use left mouse click and drag to move the graph and the rotation center 

¶ 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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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 values, click on the ñANALYZE DATAò > ñPlots & 

Populationsò submenu, then click on the ñHistogramò tab. 

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 at a 95% confidence level, click on the ñVIEW RESULTSò 

> ñAdvanced Graphsò submenu, then click on the ñUncertainty Curvesò tab.  

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

¶ The x-axis shows all possible chamber concentrations (in copies/µL) 

¶ 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 




































































































