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TECHNICAL SUPPORT

For help and technical advice, please contact the Technical Support Department at Stilla Technologies. The
Technical Support department is open Monday to Friday, 9:30 AM - 6:30 PM Paris time and closed on French
bank holidays.

Phone: +33-982-374-747
Email: support@stilla.fr

Online technical support is also available wwwe.stillatechnologies.com/technical-support/

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. Information contained in
this user manual is subject to change without notice. Stilla Technologies assumes no liability for errors, or for
any damages resulting from the use of this information.

All elements of the Naica system and its uses are covered by US and corresponding non-US patent claims
owned by or under license to Stilla Technologies (Patents US9,452,432 ; US9,133,009 ; US9,816,133 | Patent
Applications US15/568,399 ). Purchase of this product includes a limited, non-transferable right under such
intellectual property for use of the product for internal research only. No rights are granted for diagnostic uses.

No right under any other patent claim and no right to perform commercial services of any kind, including without
limitation, reporting the results of purchaser's activities for a fee or other commercial consideration, is conveyed
expressly, by implication, or by estoppel.

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.

TRADEMARKS

Crystal DigitalE PCR, Crystal MinerE, Crystal ReaderE

Technologies. All other trademarks are the sole property of their respective owners.

COPYRIGHT & INTENDED USE

Copyright 2018, Stilla Technologies. All rights reserved.

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

1. Purpose of the document

This document i s Mheed supeai fmacn ufe@r.y sittalprovi des al |
use of thHunerd Csgbtware applicati oWSywthm.ch i s part of

Please refer to the gener al user manual named f@ANaic
information about the use of the materials and equipment composing the Naica™ System.

2. What is Crystal Miner?
The Crystal Miner™ software component of the Naica™ System is dedicated to the last step of the
Crystal Digital™ PCR workflow: the intuitive visual inspection and analysis of the digital PCR
experiment.
Once the image acquisition step has been performed using the Prism3™ instrument and the Crystal

Reader™ software, you are ready to analyze the experiment and calculate your nucleic acid
concentrations using the Crystal Miner software.

3. Intended use

The Naica system is a laboratory instrument for use by qualified personnel in a climate-controlled
environment. The Naica system is intended for high-resolution genetic analysis based on digital PCR.

The Naica system is intended to be used for research use only, not for diagnostic procedures.
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ll. Context & Prerequisite

1. Definition of an experiment
An experiment is a set of chambers which:

0 Belong to unique Stilla chips (defined by a unique ID)

0 Share the same experimental conditions, i.e.:
9 the same primers and the same probes (which implies the same fluorophores and the
same targets)
1 the same Master Mix

o0 Have been imaged at 6.7 microns / pixel by the Prism3 instrument with the same scanning
parameters, i.e.:
9 the same exposure times (in ms) for each of the 3 LEDs
9 the same focus value (in mm)

2. Prerequisite for using Crystal Miner software

This experiment analysis step can be performed either on the PC provided by Stilla or on any other
PC (portable or fixed PC) which has the following specifications:

0 Operating System: Windows 10 in 64 bits

0 RAM: at least 16 Go

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

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

0 Screen resolution: at least 1920 x 1080; aspect ratio 16:9
Toinst al | the Crystal Mi ner software on another
Miner | nst al | er .0 You icane alsoo download the installer from the website

www.stillatechnologies.com/technical-resources

If you run the Crystal Miner application on a portable PC, the laptop should be plugged in to
a power source for optimal use.
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lll. Workflow of Experiment Analysis

o Double-click on the desktop icon to launch the Crystal Miner application.

Fig. 1 - Launch icon

The 5 main steps of the experiment analysis workflow using Crystal Miner software are as follows:

(1) Load an experiment

(2) Check the fluorescence spill-over compensation
(3) Check the fluorescence thresholds

(4) Get the concentration results

(5) Export the data

1. Step (1) - Load an experiment

0O Toloadanexperi ment , click on thefi@®Opéh&oamdnsel &

experiment file to load.

NALYZE DAT
QUALITY CONTROL SETUP © VIEW RESULTS. EXPORT

6 E Histogram 1D dot plot 2D dot plot 3D dot plot Population Editar

Home
About 800 - 800 ~
Exit

Channel_1
Channel_2

L] 200 400 600 800 1000 [] 200 400 600 800 1000
Droplet Index Droplet Index

‘Theesholding Made Fisorescence Thrashokds Cokor view

.- — 5

oo for b+ . \ &

Auto Apply cancel

r T T T T T T T 1
0 200 400 600 a00 1000
Droplet Index

Fig. 2 - Step(1): Load an experiment
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Once the experi maANALYZE BATAO aRlledlt, s t dhred APnenu is displayied n s 0
showing by default the 1D dot plots concatenated for the all the chambers of the experiment:

# 20180615_Stills DemaData_with_MonocolorControls - CrystalMiner - 8 X

VIEW RESULTS
6 aowoers, 1y W Hstogram 1D dot plot 20 dot plot 30 dot plot Popubation Edeor

04350286-A1_NTC |

04350226-81_8RAF PN [l 35000
04350286-C1_puc 13 NeN [l
¢ ossozee-01 A e [

04326717-A1.15000

25000 | S i

20 000 |

30 000 |

5 O4326717-81.5000

04326717-C1_1667 25 000 -|

:

04326717-D1.556

04326663-A2_185 35000

HEX (pUC18MCSL1)

FAM ( BRAFWT)
g
T

04326663-82.62

04326663-C2.21

2 04326663-02.7 15000

04326670-A3 2.3

4 04326570-83 0.76

04326670-C3.025

04326670-D3NTC

50 000 ~
40000 |
30 000

® 2478
1 y o s~ | 1EIE

10 000 -

Cy5 (ALB)

Fig. 31 Default view: 1D dot plots concatenated for all the chambers of the experiment (sequential view)

a) Input file format

The input file format can be:

 .ncx format

The fANaica Crystal Experimento (ncx) format i s
Crystal Reader software. The .ncx file contains the original high-quality images in 16 bits TIFF

format required for the image analysis process.

The indicative size for the .ncx file is: 60 MB / chamber.

1 .ncr format
The ANaica Crystal Resul t 0 (-+amlyss fild genenatadtby thes t h e
Crystal Miner software from the .ncx format file. The size of the .ncr file is much smaller (5 to

6 times smaller) than the size of the original .ncx file.
The indicative size for the .ncr file is: 10 MB / chamber.

Note that it is also possible to drag & drop a .ncx file or a .ncr file in the application window in order
to load it.
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b) Experiment status

The name of the loaded experiment is displayed in the top left side of the application window. It
corresponds to hame which has been previously entered in the Crystal Reader software.

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

1 Modification status: if the 6*6 character is displayed

that the experiment has been modified without being saved, otherwise it means that it has not
been modified or that the last modification has been saved

1 Compensation status: if an icon showing a validated grid is displayed just after the experiment
name it means that a fluorescence spillover compensation has been applied (in particular if a
compensation file has been loaded in the Crystal Reader software), otherwise it means that
the current experiment is not compensated for fluorescence spillover.

j L

i Aglobalqualityflag:t hi s quality flag value corresponds t

flags. Note that this flag becomes slashed with yellow lines if the user has excluded some
droplets or regions from the crystal in one or more chambers composing the experiment.

“ =20180615_Stila_DemoData_w [

Fig. 4- From left to right:3-color rosace logo;
experiment name with the modification status (* on left side if modified);
compensation status (validated grid icon if compensated);
global quality flag of the experiment.

Notet hat the A*0 character before the experiment !
modified but not save d . To save the experimentn click om i 8a
iSave aso.
c) Chamber list
All the chambers of the experiment are listed in the left side panel.
Each chamber is named using the following convention:
< Chip ID >_< Chamber Position >_< Sample Name >_< Chamber Context >
where:
1 < Chip ID > is the unique ID of the chip which the chamber belongs to. This information should
have been previously entered in the Crystal Reader software.
1 < Chamber Position > is the position of the chamber in the chip (A, B, C, D from top to bottom)
followed by the index of the slot receiving this chip on the chip holder (1, 2, 3 from left to right
on the chip holder). This information is automatically defined by the software (e . g . AALlO

AD30) .
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1 < Sample Name > is the name of the sample inside the chamber. This information should have
been previously entered in the Crystal Reader software.

1 < Chamber Context > is an optional additional information allowing to make the scan data

unique (useful if scanning the chamber multiple times). This contextual information is set in
Crystal Reader and cannot be edited in Crystal Miner.

d) Quality flags

A chamber quality flag is displayed next to each chamber name in the top left side of the application
window. This chamber quality flag provides a visual feedback for quality control at the chamber level.

An experiment quality flag (global quality flag) is displayed next to the experiment name in the left
panel. This experiment quality flag provides a visual feedback for quality control at the experiment
level and corresponds to the worst chamber quality flag among the chambers belonging to the
experiment.

There are 3 types of quality flags:

1 - Green flag: high quality
| I Green & Yellow flag: moderate quality

1 Yellow flag: low quality

For more details about Quality Control, see the section fHow to perform quality control?0 in the

Advanced Functionalities

e) Data visualization and interpretation

o To visualize the graphs generated by EiRbkboras$ &nc
Po pul aidany then alick on one of these sub-me n u s : f1D dot pl®3bD, ddé®2D

pl ot 0.

The unit of the fluorescence axis in the dot plots is RFU (Relative Fluorescence Unit).
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Each point in the dot plot graph represent one particular droplet in the selected crystal(s). If the
fluorescence of the droplet in a given channel is higher than the fluorescence threshold defined
forthischannel, t hen t he dr opl edtherwiseidaiid asaifp asi tiinveaad,t

As each dropletmaybenegati ve or positive in each of the 3 ct
channels), there are 22 = 8 possible classes for a crystal droplet.

The Crystal Miner application uses the following 8 color-codes for each droplet class:

Fig. 5 - The 8-color diagram used for 3D data visualization in Crystal Miner
(the background of this diagram corresponds to the black / dark gray color)

(1) Black/ Darkgray:negati ve i n efiBlnuefdGr eneengda,t invegati ve i n
(2 Blue:positive ineiBhudd&rermamg@atinegati ve in ARedo?ad
(3) Greennnegative in ABlueodo, posi iRedoin AGreeno,
(4)Red:negative i n efiBlnueddGr pneepgiattiiwe i n fARedo
(B)Cyan:positive inefiBhu@eGre®PoBReéedeogati ve i n

(6) Yelow.negative ineAiBhuddrepoditipwositive in fARed
(7) Magenta:positive in ABreemd,npoatiitveei nnA@Redo

(8) White / Lightgray:posi ti vueoj np ai8n t M @r eeno, Positive in

0 To visualize in 8 color-mode, click on the icon representing 3 overlapping circles inthe i Co |l or

modeod widget

Fig. 6 - Icon for visualization mode in 8 colors

0 To visualize in simplified color-mode, gototheinthei Col or mo Gamda&lickon:d g e t

1T The icon representing 1 circle in the fAl1lD dot

10/71



Crystal Miner Manual f. STILLA

O

Fig. 7 - Icon for visualization mode in 2 colors

Fig. 8 - The 2-color diagrams used for 1D data visualization in Crystal Miner
(the background of these diagrams corresponds to the black / dark gray color)

T The icon representing 2 overlapping circles i

@

Fig. 9 - Icon for visualization mode in 6 colors

360

Fig. 10 - The 4-color diagrams used for 2D data visualization in Crystal Miner
(the background of these diagrams corresponds to the black / dark gray color)

In a given 1D graph, the vertical axis shows the fluorescence value of the droplets in the detection
channel of interest (ABI andthe horiz@taleadsnsbowstine didogkee d 06 ¢

index in the crystal if only one chamber is selected or the chamber names if multiple chambers
are selected.
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# 20180615 Stills DemaDsta_with MonocolorControls - CrystalMiner - 8 X

ANALYZE DATA C
.’. FILE QUALITY CONTROL SETUP Plots & Explore VIEW RESULTS EXPORT @
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04350286-A1_NTC
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O4306717-41.15000

04326717-81_5000 25000
15 000

04326717-C1_1667

5 0G267IT-015%

FAM (BRAF WT )

04326663-42_185 10 000

HEX (pUC18MCSL1)

04326663-82 62

15000

04326663-C2.21
5000 .
04326663-D2.7

04326670-A3 2.3

T T T T T T T
o 5000 10000 15000 000 25000 2000 0 5000 10000 15000 0000 25000 30000

Droplet Index Droplet Index

4 04326670-83 076

04326670-C3 025

04326670-D3_NTC
Theeshoiding Mode Fhuorescence Thresholds Color View

. . . ° 200
30000 a Lnes -
# - °

2275

Cy5 (ALB)

200004 ° 2478
Comman for o chamber ¥

10000 4 ' Auto Aoply Cancel

T T
o 5000 1000 15000 200 2500 000
Droplet Index

Fig. 11 - 1D dot plots in simplified colors

o0 Inagiven 2D graph, the vertical axis shows the fluorescence value of the droplets in one channel
of interest and the horizontal axis shows the fluorescence value of the droplets in another channel
of interest.

4 "20180615_Stilla_DemaDita_with MonocalorCentrols - CrystalMiner - 8 X
ANALY
Plots & VIEW RESULTS EXPORT
Populations
6 20350815 sla Dencoetos [y M Hetogram 10 dot plot 20 dot plot 3D dot plot Population Editor
(2350236-A1_NTC n
(4350286-81_BRAF PNN n 25000 o 25 000 o
3. D4350286-C1_pUCTE_ NPN n r
(. (4350266-D1_ALB_NNP - ] -~ ]
n g o S uwe
O4326717-A1_15000 n ¢
6. 04326717-87_5000 n g ¥
@ 15000 @ 15000 -
O436717-C1 1887 [ ] g §
0. 4326717-D1556 [ | o a
o 04326663-A2_185 | ] ﬁ 10 000 | m 10 000
04326663-82_62 [ }
04326663-C2_21 n
5000 sood o
12. 04306663027 [] " . . B RE————
5. O4326670-A3 23 [ ] - . . . . .
10000 20 000 30 000 40000 50 000
5 OL3266T0-83.078 ™
Cy5 (ALB)
5. 04326670-C3 025 [ ]
5 04326670-D3_MTC [ |
50000 +
Threshaiding Mode Fluorescence Thresholds Color View
40000
9 . o
-
= 30000 . e v
3 L] 1297
20000 - finiy . 2478
Comman for ol chamber ¥
10000 Auto Aooly Caneal
T T T T T
15000 20 000 25000 30 000 35000

Fig. 12 - 2D dot plots in simplified colors
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0 To navigate in a graph:

Use mouse scroll to zoom in or out in the graph

Use left mouse click to translate the graph

Double-click inside the graph with left mouse button to reset the view

When applicable, double-click on any axis to editthegr aphoés setti ngms (fo
and max limits)

= =4 —a —9
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2. Step (2) - Check the fluorescence spill-over compensation

0 To compensate the fluorescence spill-over, click onth e meSETUPG> A Compensat e
Spillovero

4 *20180915_Still_DemaData_with MonocatorContrak - CrystalMiner - 8 x

sETup

QUALITY CONTROL Edit Compensate ANALYZE DATA VIEW RESULTS EXPORT
Expariment Spllover

& o st pencren s 1y W 25000 25000
(4350286-A1_NTC ] ]
(4350286-81_BRAF PN n 20000 20 000 o
3. 04350286-C1_pUCTE MPN | |} - 3 .
1. D4350286-D1_ALB_NNP L} g 15 000 ¥ 15 000 -
5 O4326T17-A1_15000 | |} @ ®
Hi -
& 0432671781000 n % §
04326717-C1_1667 |} — 10000+ 2 100004
£ 04326717-015% ] ﬁ m
5. 0432666342185 ] 5000 4 . 50004 -
onzso63.52.62 ] L SO ot U AN F G -
(4326663-C2.21 [}
. ’ o N
2 oas26ee3-02.7 ] T T T T 1 r T T T T T 1
(4326670-A3 23 . 15000 20 000 25000 30 000 35000 o 10000 20000 30 000 40 000 50 000 60 000
© a326570-83.075 ™1 FAM ( BRAF WT ) Cy5 (ALB)
04326670-C3_0.25 n 60000 4
04326670-03_NTC [ |
50000 -] Sphlover Compensation
Blue Green Red
40000 | Negative < < <
9q FAM - P =
: 30 000 - . = - -
0 HE < NS <
2
Q o5 s — - T
20000 | Y - - ~
Load sae ot || comoure
10000 | . Reset Apply
o T e s e . .
: : Flename. used for edited matr:
Flename used for appled mar: 20130615 04350286 Stls_MonocserControls.nem

r T T T 1
15 000 20 000 25 000 30 000 35 000
FAM ( BRAF WT )

Fig. 13 - Step (2): Compensate fluorescence spill-over

The fluorescence spill-over compensation coefficients are divided into 2 categories:

0 The 9 coefficients of the LED-fluorophore excitation matrix
0 The 3 coefficients of the fluorescence background vector

For more details on the computation of these coefficients, see the section fiComputation of the

fluorescence spill-over compensation coefficientso i n t he Annexes.
Blue Green Red
Negative |iss2260 O | | 459482 o | | 522830 9
FAM 1,0000000 o | |o00178580 o | |o0,0002980 O
HEX 0,1232710 o | | y,0000000 O | |o0001000 0 L
Cy5 0,0024540 o | | 0028710 o | | 0000000 O
Fig. 14 - Example of a compensation matrix, with the translationvector i n | i ne 1 (ANegati\
and the excitation matrix inlines2,3and4, wher e the fluorophore FAM is asso
the fluorophore HEXwi t h t he nA&m e etntbe LfEIDuor ophore ACy50 with
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By default, the original experiment is not compensated, which means that:

T the translation coefficients (line 1 in the ta
9 the excitation matrix (lines 2, 3and 4 inthetable)isequalt o t he i dentity matr.i
inthedi agonal and values A00 outside the diagonal
Blue Green Red

Negative | 0,00 v | |0,00 o | |o00 9

FAM 1,0000000 o | |o0000000 | |o,0000000 O

HEX 0,0000000 o | | L,0000000 o | |o00000000 0

Cy5 0,0000000 o | | 00000000 O | | 10000000 0O

Fig. 15 - Default compensation matrix coefficients
(fluorescence spill-over is not compensated by default)

To compensate the spill-over for the loaded experiment, there are 3 compensation methods:
I the template-based method
I the automated method

M the manual method

a) Template-based method

This method can be applied if the fluorescence spill-over compensation has already been
performed on a previous experiment which has the same conditions as the current experiment,
i.e. the same fluorophores and targets, and the same focus value.

0 To use the template-based spillkover compensation met hod, click
select the file in .ncm format which represents the compensation template.

T he A Nampensation Ma t r inomd forhat is the format used in the Crystal Miner
application to store the spill-over compensation coefficients (i.e. the excitation coefficients and
the background translation coefficients).

o To generate a new compensation template from t
button, then choose a name for the .ncm file.

Note that the spill-over compensation file can also be exported in the EXPORT menu (see the
s t ebExporithedatad f or more detail s) .
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b) Automated method

This method can be applied if the current experiment contains at least one mono-fluorophore
positive control sample for each of the used fluorescence channels

0 To use the automated spill-overcompensati on met hod, click on th
select in the pop-up window the appropriate control chambers (note that control chambers are
automatically selected if sample types have been previously defined by the user in Crystal
Reader software):

1 Optional: one or several chamber(s) for the A Negati ve Co,nie rthel 0 (70
chamber(s) containing only negative droplets for all fluorophores (which means that
they contain no target at all)

1 Required: at | east one c Rasitive@ontrolb o ( RideNBe AFI u
chamber(s) containi ng positive droplets for the fIl u
negative droplets for all the other fluorophores (which means that they contain only the
target of the AFluorophore 10

1 Required: atleastone chamber f or tPosétivefC®Ind o 10 d,dd theN& N2
chamber (s) containing positive droplets for
negative droplets for all the other fluorophores (which means that they contain only the
targetofthei Fl uor ophore 20)

T Required: at | east one cPRasitve@ontfrool,dehtteNKFE) u
chamber (s) containing positive droplets for
negative droplets for all the other fluorophores (which means that they contain only the
target of the AFluorophore 30)
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Select control samples for spillover compensation calibration:

B

-
5| Negatvecomrol | e | e o5
=]

e
L
e
e
w
w
w
wy
w
wy
w
w

OoooO0ooOoo0ooao

oooooOoooooo®O
goo0ooO0ooOooO0o®Ooa0
OoooooOooEOOO0

Fig. 16 - First step of the automated method for fluorescence spill-over compensation

o Then click on ANexto and check the contcaol fl
adjust them by editing their value or by right-clicking in the dot plots to drag & drop the
thresholdlines) , t hen c¢click on ACompute compensation?o.

Threshold: 11652

T T T
15000 0000 25000

Droplet Index
Threshold: 23015

Fig. 17 - Second step of the automated method for fluorescence spill-over compensation
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¢) Manual method

CAUTION

The manual spill-over compensation method assumes that there is no non-specificity
issue, otherwise it is not recommended.

This method must be applied if neither the template-based method nor the automated method
can be applied.

0 Tousethemanual spilkover compensation method, clic
values of the coefficients in the compensation matrix.

For example, in the AGreen vs. Bl ued grap

9 If the droplet population which is positive forthef | uor offEX®@ r Bu i ne
fluorophore AFAMO i s not wvregativé droplét populatioh,
it meansHBEXbatl ubeophore is partially e
coef f iHEXOe N té &0f) s h oeasedito coreect thia gpill-over phenomenon.

T If the droplet population which is positiv
fl uor oplBXor ei si not horizont al | y-negative drapletd
population,itmeansthat t he A FAMOefil stopampthi ally ex

so the matrix coefficient (AFAMO, 0 Goveren?o)

phenomenon.

k

h

gativ
igned
X C i

ci

- +20180515,Stils_DemoData_with ManocalorControl - Crystalliner - o

seTup

pensate ANALYZE DATA VIEW RESULTS

QUALITY CONTROL Eat Comy
Expariment Spillover

6 *20180615 Sts_DemcDote_mtn ¥ [l 25000 - 25000 4
04350286-A1 NTC | | 3
04350286-81_BRAF_PNN [} 20 000 | 20 000 |
04350286-C1_pUCTE_NPN [ .
04350286-D1_ALB_NNP | | ’
15000 - . 15 000
04326717-A1_15000 [} § H §
04326717-81.5000 | | &
04326717-C1_1667 [ 10000 - 10 000 -
& 043267170155 u " .
04326663-A2_185
- - 5000 . . 5000 oo SR
04328653-82 62 [ ] A OIS e\ i, g o ‘ : T sieee - -
: o N ULy o 3
04326663-C2_21 | |
0 0
- r T T T 1 r T T T T T
™ 15000 20000 25000 30000 35000 0 10000 20000 30 000 40000 50000
™ Blue Red
n 60000
04326670-D3 NTC n
sio0-] Spiover Compensaton
Blue Green Red
40000 Negative 260 O | 4sseg C| |26
FAM S |oomesze | |oommsr O
9 30000 R - .
HEX 0,1232706 v | |o000m000 O
oo | [oomnss G S
20 000 95
Load save ot || comue
180007 X Reset Apply
. kR .. 1 e AT
e Fleneme used for edted matnx: 20180615 Stla_DemoData_with_MonocolerCanrols
0 fename used for apped matc
r T T T 1
15000 20000 25000 30 000 35000
Blue

Fig. 18 - Modification of the fluorescence spill-over coefficients,
with the non-compensated populations in light gray and the compensated populations in dark gray.
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Once the compensation matrix has been modified, the compensated droplet populations are
overlapped in the graphs where they appear darker than the non-compensated droplet populations.

o Toapplythespilcover compensation to the whol e etheper i me
click on AYeso i f you \vilaorescentedhreshpldsgréecemnterided). a ut om

4 *20180615 Stilla_DemaData with ManocalorCentrals - CrystalMiner

sETup

QUALITY CONTROL

Edit Compensate ANALYZE DATA VIEW RESULTS EXPORT
Experiment Spillover

25000 25000

20 000 ’

15 000

6 *20180815_SHla_DemoData_w |1y

04350286-A1_HTC
20 000 |

04350286-81_BRAF_PNN

3 04350206-C1_pUCTE NPN
. 04350286-D1_ALB_NNP 15 000
5 O432ETIT-A1_15000
£ 0436717815000

04326717-C1_1667 10000 10 000

& 0426717-01 5%

HEX (pUCISMCSL1)
HEX (pUC1SMCSL1)

5 04326663-A2 185
04326663-82_62

T —— L3 e . R I L -

04326663-C2.21

12 0432666302 7

T T T T 1 T T T T 1
15000 20 000 25000 30 000 35 000 0 10000 20000 30 000 40000 50000 60 000
FAM ( BRAF WT ) Cy5 (ALB)

04326670-A3 23
4 0432667083 076

04326670-C3 0.5

04326670-03_NTC

O (o] [<] [

Load Sawe Edt Compute

10000 Reset Apply

o AT L et L) 4 b — .
- s ¢ L Filename used for

st
Filename Led for appled matric: 2010615 Sula_DemoData_with MonocclorCantrols

r T T T 1
15 000 20 000 25 000 30 000 35 000
FAM ( BRAF WT )

Fig. 19 - Fluorescence compensation has been applied to the whole experiment

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

Fig. 20 - Automated fluorescence thresholds should be updated after spillover compensation

Note that once the spillover compensation is applied, the fluorescence values are not anymore
displayed in the LED domain but in the fluorophore domain. For this reason, the axes of all
fluorescence graphs are not namedwitht he name of the LEDs dnyinBre ue o,
but with the name of the used fluorophores.

0 To reset the spill-over compensation and come back to a non-compensated experiment, click

on the AResetodo button.
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Note that the 8-colors mode in the 1D and 2D dot plot graphs may help to identify the misaligned
droplet populations.

Below are examples of 1D fluorescence graphs in 8-colors mode, before and after spill-over
compensation:

# *20180615 _Stila DemoDsts_with McnocolorControls - CrystalMiner - 0 X
FILE QUALITY CONTROL SETUP Plots & Explore VIEW RESULTS EXPORT
Poputations Crystals
o “20180615 Stka Demcoets v [l Histogram 1D dot piot 2D dot plot 3D dot plot Population Edor
04350285-A1NTC [}
04350286-81_BRAF_PNN [} 35000 = 25000 -
04350285-C1_pUCIS NN ] - it
I, 04350086-D1_ALB_NNP | | 20000
04326717-A1_15000 u
4326717-B1.5000 u ey m e e 2 %
25000 - s . .
4 O4326717-D1.556 ] % ; S . % . = —
0132686322185 ] waad
04326663-82_62 | |
04326663-C2 21 [} 15 000
04326663-02.7 u
sz 023 u ; : ; : : : . : : : ; : : .
o ™ ° 500 0000 15000 200 300 000 0 000 10000 15009 BT 300 nom
e LA ™ Droplet Index Droplet Index
04326670-D3 NTC u
50000 o
Theesoidng Made Forescence Thresnokds Calor ew
40000 o *
L] 20093
B 30000 = =
& % o 12275
20 000 4 ° 2788
Commen for & chamber ¥
10000 : Auto

° 500 10000 15000 2000 25000 000

Droplet Index

Fig. 21 - Example of non-compensated 1D dot plots in 8-colors mode

4 20180615 Stills_DemoData_with MonocolarControls - CrystalMines

ANALYZE DATA

FILE OQUALITY CONTROL SETUP oreod Exvlors VIEW RESULTS EXPORT
Populations Crystals
6 ~ms0s1s_sets pencooa w17 M Histogram 1D dot plot 2D dot plot 3D dot plot Popuiation Editor
04350286-A1.NTC =
04350285-B1_BRAF_PNN [ ] 35000 - . 25000 -
04350285-C1_pUCIE NPN | | i o
1 04350286-D1_ALB_NNP | } 30 000 = 20000
O4326717-A1.15000 | | E 2
= © 15000 -
04326717-C1, 1667 " g -1
5. 04326717-D1.55 n = § o
2 20000 G
O04326663-42,185 T g 100004
04326663-82_62 1=}
04326663-C2.21 ] 15000 -
5000 .
04326663027 |
04326670-3.2.3 u r T T T T ] r T T T T T
o som 0000 15000 200 2500 no% o so00 000 15000 000 250m 000
4. 04326670-83.0.76 | |
Droplet Index Droplet Index
04326670-C3 025 0
04326670-D3 NTC n
50 000
Theshadng vode Pucrescence Treesbeids Color Ve
40,000 % 7 e 5 o
g § . . ° 20083
<
~ 30000 -] . . Lines. v
“ % . ® 75
>
) T
20000 ° 2758
= = O s .
10000 - Auto Cancel

[l 5000 10000 15000 2000 25000 0000

Droplet Index

Fig. 22 - Example of compensated 1D dot plots in 8-colors mode
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Below are examples of 2D fluorescence graphs in 8-colors mode, before and after spill-over

compensation:

4 *20180915_Still_DemaData_with MonocatorContrak - CrystalMiner - 8 x

EXPORT
6 ~20180615 Stls_pencatawitn v [ Hstogram 10 dot plot 20 dot plot 30 dot piot Populaton Editor
04350286-A1_NTC n
2 04350286-81_BRAF_PNM ] bl 25 000 -
04350286-C1_pUCTE_NPN [ | r
4 04350286-D1_ALB_NNP [ |} 20000 20 000
5. O4326717-A1_15000 [ ] .
04326717-81_5000 [ |
15000 - 15 000
O4326717-C1_1667 n
o 04326717-D1_5%6 n
o 04B2H6E3-AD 185 n 10000 - 10 000 |
04326663-82_62 [ |
04326663-C2.21 u
5000 5000 4 - .
7. 04326663-02_7 [ ] "‘ .
3. 432667023 23 n T . T T T T T T T T
14, 04326670-83_0.76 ] 15 000 20000 25000 30000 35000 10000 20 000 30 000 40 000 50 000
Blue Red
15. 04326670-C3_0.25 n
6. (4326670-03 NTC [ |
50000 +
Threshaiding Mode Fluorescence Thresholds Color View
40000
. 24091
B 30000
Unes -
4 ) 1275
20000 '] 2478
Comman for o chamber ¥
10 000 - Auto Apply Cancel
T T T T T
15000 20000 25000 30000 35000
Blue

Fig. 23 - Example of non-compensated 2D dot plots in 8-colors mode

4 *20180615 Stilla_DemaData with ManocalorCentrals - CrystalMiner

ANALYZE DATA
Plots & Explore EXPORT
Populations. Crystals.
6 20350815 sla Dencoetos [y M Hstogram 10 dot plot: 20 dot plot 30 dot ot Popuiation Editor
04350286-A1_NTC [ |}
04350286-81_BRAF_PNN n 25000 25000 -
3 04350206-C1_pUCTE NPN n -
I 04350286-1_ALENNP B~ 20000 7 200004
5. GAETIT-A11S000 n 3 b :
& 4326717815000 u g ¥
@ 150004 © 15000 -
4326717-C1_1667 [ | g‘ §
o O4326717-D1.556 n [ (-4
o 04326663-A2_185 | ] E 10 000 | ﬁ 10 000
04326663-82_62 [ }
04326663-C2_21 n
5000 sood o
12 04326683-02.7 n ”» L
5 04326670-A3 2.3 | | - - T - - -
. 10000 20 000 30 000 40000 50 000
4. 04326670-83_0.76 [ }
Cy5 (ALB)
5. 04326670-C3 025 n
. 04326670-03 NTC | ]
50000 +
Threshaiding Mode Fluorescence Thresholds Color View
40000
=] . 208
=
= 30000 e .
3 L ] 275
20000 . 250
Comman for o chamber ¥
10 000 - Auto Apply Cancel
e -

T
35000

Fig. 24 - Example of compensated 2D dot plots in 8-colors mode
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3. Step (3) - Check the fluorescence thresholds

By default, the fluorescence threshold values are automatically estimated by the software given all
the samples of the experiment and the current spill-over compensation values.

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.
More precisely, 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 the 3 channels.

o 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

AlD dot plotdo and selecting all the experi ment

Ctrl+A).

# *20180615 Stilla_DemoData_with MaonocolorControls - CrystalMiner - 8 X

LY2E DATA
QUALITY CONTROL = P”m > Expl VIEW RESULTS
6 *20190615_Stla_pemoOstan |1y Hstogram 10 dot plot 20 dot piot. 30 dot piot Population Editor

04350286-A1 NTC

04350226-81_BRAF_PNN 35000 | ° 25000 -

04350286-C1_pUCTBNPN

(4350286-D1_ALB_NNP
S 30000 20000 4 tgs 54 e

04326717-A1.15000
5 04326717-81.5000
25000 %

04326717-C1_1667 15000 -

04326717-D1 5%

FAM ( BRAF WT )

04326663-A2.185 20000 -

HEX (pUCI18MCSL1 )

04326663-82.62 10 000 4

04326663-C2.21
2 04326663-02.7 15,000 o8
5000+

0£326670-A3 2.3

2 04326570-83.0.76

04326670-C3.025

04326670-D3_NTC

50000 -| ESEdRat: S¥ Ll A gt s
. e View
40000 - FeHT Y s it dakalo : -
30000 ° ) e 8 e L ] 2275
. . L] 2478
sl | ¥ = Hoe

10000

Cy5 (ALB)

Fig. 25 - Step (3): Sequential view of all the experiment test chambers in the 1D dot plots
for a more efficient verification of the 3 fluorescence thresholds

o To get the automated estimation of the f 1l u
D A T Angnu, then click on any of the dot plot sub-menu (A1D dot pl ot o,
pl ot o) and click on AtFHeliof A fc @ d c b wilden(mote hhatl d
automated thresholding is done by default at experiment load)
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Fluorescence Thresholds

@ 24093
@ 12275
@ 24768
| Auto | ‘ Apply ‘ | Cancel |

Fig. 26 - Step (3): Check the fluorescence thresholds

o0 To manually adjust the fluorescence thresholds, you can right-click in the dot plots to drag &
drop the threshold lines, or you can edit the value of the fluorescence thresholds in the
AFuor escence Witgetdusith RFU dtandirg for Relative Fluorescence Unit).

HEX (pUC18MCSL1)

Fig. 27 - Manual adjustment of the fluorescence threshold using Right-Click to drag & drop

1 To apply the modified values to the whole experiment , ¢l i ck on AAppl yo

1 Torecover the thresholds values set before you started editing (i.e. the last time fApplyo

has been clicked), click on fACancel 0o

I To set the values back to their automated estimation for the whole experiment, click
on the AAutoo button
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4. Step (4) - Get the concentration results

o Togettheconcentrationr esul t s, c¢cl i ck ono tRediuilVvtl EEM.DRIEESOUL T S

The estimated concentrations are the concentrations of the target molecule in the initial stock
in copies / pL.

The absolute nucleic acid concentrations are computed based on the standard Poisson
statistics that are commonly used in digital PCR (see the section fDigital PCR statisticso i n t h e
Annexes for more details).

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

o Click on the n-Rleteseédthetabladilesuls. sub
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 associate
LED

1 Ingreen color: the results for the fluorophore-target couple associated withthe i Gr e e n 0
LED

1 Inred color: the results for the fluorophore-t ar get coupl e associated

Note that if the sample has been diluted 10-f ol d, t hen the value A100 s
for the dilution factor, and the stock concentration is equal to the chamber concentration
multiplied by 10.
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# *20180615,Still_DemaData,with MenaolorControls - Crystalbiner
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O oo 1 B
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Fig. 28 - Step (4): Get the concentration results in table representation

Click on the @ elocateal abdwee thé ahamier 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 ( s e e Digitale®CRi statisticso

Annexes for more information).
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Fig. 29 - Expanded view of the result table
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o Clickonthei Advanced GraphsdmCdédmabe ntamat SommebhuBaesaephe s 0
graphs of concentrations (use the radio-buttonst o swi t ch bet ween ALiIinear

4 *20180915_Still_DemaData_with MonocatorContrak - CrystalMiner - 8 x
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Fig. 31 - Get the concentration results in graph representation (log view)
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Note: the perceived absolute data variability depend on the min & max values of the vertical
axis, which should be taken into account to infer relative data variability (e.g. coefficient of
variation).

5. Step (5) - Export the data

t he AEXPOddIE) men.!

o To export the dat a, click on
ck on the AExporto b

choosetheoutputdi rect ory, and cl i

Please select the file type you wish to export to:
O OS5V Xlsx

Please select the elements you wish to export:

Experiment details (.csv / .xlsx)

Chamber details (.cov / .xlsx)

Results (.csv /

Zoning And Population Data (.csv [ .xlsx)

@ Spillover compensation file (.ncm)

@ QC indicators (.csv [/ .xlsx)

O Flowlo files {.csv)

O Crystal Images (.png)

O Dot Plots (.pna)

O Analysis Configuration File (.yaml)

|C : JUsers/stilla/Documents,|

Export

Fig. 32 - Step (5): Export the data

The exported data includes:
0 Experiment details (.csv / .xIsx file), including:

Experiment name

Fluorophore and target names

User comments

Focus value (in mm) and scanning parameters: exposure times (in ms) in each channel
Spill-over compensation status (compensated or not)

Software version of Crystal Miner version used to export.

Timestamp of data export.

= =4 -8 8 & 8 -9
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)l

Thresholding type (fi ibedvs. i Blygond z o)yrandml@ f i ni ti on scope (0
chamberso vs. fAindividual pee e cthfaeniCestomt) i d ro
population definitiond i n vantesl Fulhationalities)

o Chamber details (.csv / .xlsx file), including for each chamber:

T

Chip ID;Chamber position ( i A0 , i B Samplefin@nde, Chdimbey gontext

For each detection channel: s amp|l e t ype ( i QreferenBeNancentiati®ro, or
(in copies [/ OL, applicable only if sample
Original experiment name (might differ in case of a merging of various .ncx files)

Software version of Crystal Reader used to scan (might differ in case of a merging of

various ncx files)

Scanning timestamp (might differ in case of a merging of various ncx files)

Serial number of the Prism3 instrument used to scan (might differ in case of a merging

of various ncx files)

Scanner resolution (um / pixel) of the Prism3 instrument used to scan (might differ in

case of a merging of various ncx files)

Profile name in Crystal Reader used to scan (might differ in case of a merging of

various ncx files)

Index of chip position (slot 1, 2, 3) and index of chip holder at the time of the scan

(might differ in case of a merging of various ncx files)

Number of manually removed droplets (see the sections "How to explore the crystal
populations?" a n dHowito perform quality control?0in the Advanced Functionalities)

0 Results (.csv/ .xIsx file), including for each chamber:

1
1
1

Chip ID and chamber position, sample name and chamber context
Total number of analyzed droplets
For each population:
- sampletype (onlyinfiLined t hr egnode) di ng
- dilution factor (N/A if not applicable)
- estimated stock concentration (in copies / L)
- 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 fAnegativeso witdt
- minimum and maximum limits of the 95% confidence interval for the estimated
stock concentration (in copies / L)
- 95% relative uncertainty for the estimated stock concentration (equal to the
length of 95% confidence interval divided by 2 times the estimated
concentration)

Zone Details ( s e e t h eCust@ngpopulation définitondo i n t he Advanc,ed Fu
including for each fluorescence zone:

S

1
1

Chip ID and chamber position, sample name and chamber context

Zone | D (note t hat modathdielaie alvags 8 fltorescence hoods,d i n g
whil e i n APol ygaatberetistone eamdperluski-defmed polygon)

Zone type (quaddant piohy@loinned APol ygond moc
The x and y channels used to define the zone, and the z channel ( wher e @A Chan
standsuéoy MB8han 20 for Green and AChan 30
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9 List of x-y coordinates of the 2D points defining the zone (not e t hat i n
thresholding mode there are always 5 points defining a square)

1 Coordinates of the z boundaries of the zone (note that in fPolygond t hr e anodel di ng
the z-values for the boundaries are always 0-65535 RFU)

0 Population Details ( s e e t h e Cusswm tpopolation filefinitiond i n t he Adv a
Functionalities), including for each population:

1 Population name

1 Population color (RGB values)

1 List of the ID(s) of the zone(s) from which the population have been built
Optional: list of the ID(s) of the zone(s) specifically defined asinegat i veso f
population

0 Optional:
QC Indicators (.csv / .xIsx file), including for each chamber:

1 Chip ID and chamber position, sample name and chamber context

1 Value of the global quality flag for the experiment

1 Value of the qualityflagfil mage Shar pexacsssorevaued it s

T Value of the quality flag fiNumber erfvaluAnal y z

T value of the quality flag ANumber of Satur
0 Optional:

Advanced QC Indicators (.csv / .xIsx file), including for each chamber:

1 Chip ID and chamber position, sample name and chamber context
1 Automated threshold values for each channel
1 InfALi hresholding mode only:
A manual threshold values for each channel
A separability, ppos, p neg, std-dev pos, std-dev neg values for each channel

0 Optional:
FlowJo files (.csv files compatible with FlowJo v10), for each chamber and each compensation
status (compensated and not compensated):

In these files, for each analyzable droplet is defined:
1 the x and y coordinates of the droplet center in the chamber
9 the 3 fluorescence values (in RFU) of the droplet in each channel
9 the numerical index of the droplet

0 Optional:
Spillover compensation file (.ncm format), including:

1 the translation vector for the fluorescence background in each channel
1 the excitation matrix for the partial excitation of each fluorophore by each LED

0 Optional:
Crystal images (.png format in 8 bits), including the images of each chamber in each channel
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0 Optional:
Dot Plots (.png format), including:

9 the 1D dot plots of each chamber, in each channel
1 the 2D dot plots of each chamber, in each channel pairs
9 the concatenated 1D graphs with all the chambers in sequential view, in each channel
9 the concentration graphs, in each channel
9 the uncertainty curves, in each channel
the droplet fluorescence histograms, in each channel
0 Optional:
Analysis configuration file (exported in .yaml format), including all the image analysis
parameters
Note that:

1 Exporting all the chamber images or graphs will take more time (they will be exported in 8
bits PNG format)

1 The indicative size for the exported chamber images in PNG format is 8 MB / chamber

1 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 (.png)
- Save as a vector file (.svg)
- Copy to clipboard

And then clicking on the image or graph of interest.

Finall vy, to save the experiment, simply <c¢click

depending on what is needed.
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IV. Advanced Functionalities

1. How to edit the experiment?

0 To edit the experiment, click onthe i S E T R @it Experimentd me n u .

# *20180515_Stills_DemaDiats with MonocalorContraks - CrystlMiner - 8 %
QUALITY CONTROL - e i ANALYZE DATA VIEW RESULTS EXPORT
Experimental Detals Scaning Parameters —
6 *20180515_Stla_Demototaw [l Flaorophare names, Target names: Exposure tmes: T
. Fan BRaE WT W s
16 Chambers . e PUCIBMCS LT ¢ 1mm
+ o ~ - o as . o
® ChipiD Chamber D Chip Position  Sample name  Chamber Context Nb Droplets Type C_ref stock (cp/ut) Dilution t Type C_ref stock (cp/ul) Dilution

1. B4350285-A1_NTC W oomss A 1 NI 25666 N 1 N 1 N 1
2. (4350286-B1_BRAF_PNN W oo B 1 BRAF_PNN zn P 1 N 1 N 1
3. 04350286-C1_pUCIB_NPN W o43s0286 a 1 PUCIE_NPN 21785 N 1 I 1 N 1
4. (4330206-D1_ALB_NNP W ooaszs 0 i ALB_HNP 2561 ] i N 1 k

5 B4I26T17-4115000 W oosenr  oa s 15000 a7 u 1 u 1 v 1
6. (4326717-81_5000 W ousny 8 4 5000 25502 u 1 u 1 u 1
7. G4BTI 167 W o o n 1657 ] u 1 u ! v 1
8 Q43267170155 [ | :u;énmﬁ 0 4 5% 25746 u 1 u 1 u 1
9. (4326663-A2_185 W ooomss & 5 15 74 u 1 u 1 1 1
10. (4326663-82_62 W 026663 B2 5 6 25748 u 1 u 1 "] 1
11, (4326663-C2.21 W ooexess @ s 2 25090 u i u 1 [ 1
12, D4126663-02.7 W oouess o2 5 5457 u 1 u 1 v 1
13, 4326670-A3 2.3 W oomso 3 23 20903 u 1 u 1 u 1
14, 04326670-83_0.76 [ L 3 07 2976 v 1 u 1 u 1
15. B4326670-C3.0.25 W s O 6 025 244 u 1 u 1 v 1
16, B4326670-DINTE W oossn 0 6 NTC w3 u 1 u 1 u 1

Fig. 33 - Edit the experiment properties

The editable information regarding the context of the experiment is:
1 The fluorophore names (for each fluorescence channel)

1 The target names (for each fluorescence channel)
1 The user comments

The editable information regarding the context of each chamber is:

E]

The sample name

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

1 The dilution factor, when 10 means that the mix has been diluted 10 times form the
stock

1 The standard concentration, which is the known stock concentration in the case

when the sample type is fASO0

E]
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Note that if you modify the dilution factor f r om fA106 to A100, then t
concentration, will be multiplied by 10.

Some fields are read-only because their content is used to identify the chambers..

o To remove one or several chamber(s) from the current experiment, select the chamber(s) in

the I eft panel -0 st covirthedii cl i ck on the 0

o To add the chambers of another experiment into the current experiment, you can click on the
O i con above the chamber | i st , ortedh (@ nncxsoe.hce ¢t t
format) or you can drag & drop the file in the application window.

Note that the imported experiment should have exactly the same experiment parameters as
the current experiment, otherwise the results may be compromised.

12 Chambers
-+ v A —

Fig. 34 - Icons to add, sort or remove experiment chambers
in the EDIT EXPERIMENT menu

CAUTION

The experiment to be added should have exactly the same experiment parameters as the
current experiment, i.e.:

1 Fluorophore names and target names should be the same, otherwise they will be
erased by that of the current experiment

I Scanning parameters (exposure times and focus value) should be the same,
otherwise they will be erased by those of the current experiment

1 Image analysis parameters should be the same, otherwise a warning message will
be displayed, and it is recommended to perform image re-analysis after chamber
addition

0 To modify the order of the chambersinthel i st , c¢click on the Aupod anc
chamber list to sort them by name, or click on the title of any column to sort them according to
the column value in increasing or decreasing order.

For example: the chambers can be sorted according to increasing stock concentration values

in the ABluedo channel , in order to visualize i
iBl ued channel
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2. How to navigate in the 3D graph?

o Tovisualize the 3D graph, clickont he A ANAL Y& EPID#tTSA and FMFrnenuulerat i on
click on the -ménD The@&D gragph indisplayexl,uvbere each axis represents the
fluorescence value of the droplets in a given channel.

# *20180515.Stilla_DemaDats_with MonocolorControks - CrystalMiner

QUALITY CONTROL s U|5\ Expl VIEW RESULTS EXPORT
opulations

6 “0150615 St Demodats w11 Hstogram 10 dot ot 2D dot ot 30 dot piot Popuiation Editor

04350286-A1_NTC
04350286-81_BRAF PNN
04350286-C1_pUCTE_NPN
04350286-01_ALE_NNP
04326717-41_15000

6 O4326717-81.5000
04326717-C1_1687

o 432671701556

5 04326663-A2 185
04326663-82_62
04326663-C2_21

2 04326663-00.7
04326670-43 2.3

4. 04326670-83,0.76

5. 04306670-C3 025

8000

o (e g - o (ws)

04326670-03_NTC

Fig. 35 - Navigation in the 3D dot plot

o To navigate in the 3D graph:

Use mouse scroll to zoom in in the graph

Use right mouse click to rotate the graph

Use left mouse click to translate the graph (and the rotation center)
Double-click with left mouse button to reset the view

= =4 =4 =4
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o Icon description:

‘ Reset the view
N

Project the view on the Green and Blue axis
"R Project the view on the Green and Red axis

Project the view on the Red and Blue axis

Switch between black and white backgrounds

nls

1000

211 Show or hide the fluorescence values

Switch between the perspective and isometric views

Hide or show the grid

Modify the point size, the line width, or the grid step

% 8
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3. How to read the droplet fluorescence histograms?

0 To read the histograms of the droplet fluorescence values,c | i ck on t he MANALY Z

Pl ots and mPempuwl, attihems didtograrkd osmebt.h e 0

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:

# *20180515_Stills_DemaDiats with MonocalorContraks - CrystlMiner - 8 x

QUALITY CONTROL Jlois s Explore VIEW RESULTS EXPORT
6 “2150515 suls_pencoersw  1iy M Hstogram 1D dot plot 2D dot plot 3D dot piot Population Editor
04350286-A1_NTC [ | 10000 — 25000
04350286-81_BRAF PNN ]
04350286-C1_pUC18_NPN
: = 8000 4 20 000 4
04350206-D'1_ALB_NNP [ | 2
[P — m 3 3
[ -y
04326717-81 5000 | | g s g a0
a ]
O436717-C1 1887 | 1 5
5 04B26717-D15% [ | 4000 - 10 000
04326663-A2_185 ||
04326663-82_62
o = 2000 o 5000 -
(4326663-C2.21 u
04326663-02_7 [ | I III I
) o ik il o
043068670-43 23 u r T T T T T T 1 r T T T T T T 1
) 0 10000 20000 30000 40000 50000 60000 70000 0 10000 20 000 30000 40000 50 000 60 000 70 000
(4326670-83 0.76 [ |
FAM ( BRAF WT ) HEX (pUCI8 MCSL1)
(4326670-C3.025 ]
04326670-03_NTC n 14000
12000
g won] Theashaiing Meds Fuorescence Trashoiss Color Vew
[ .
g b 20m
5 e
5 1 Unes -
g s000d . 12275
2000-] | L] 24768 . o
Comman for ol chamber ¥ %
2000 o Auto Cancal
o _altllhs..
r T T T T T T 1
o 10 000 20 000 30 000 40 000 50 000 60 000 70 000
Cy5 (ALB)

Fig. 36 - 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 bin are
simply added together.
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4. How to interpret the uncertainty curves?

0 To visualize the curve of relative uncertainty at 95% confidence level, c | i ¢ k YIBW t he
RESULTS 0 AdvaicedGr apmeou, t hen UOncdrtainty Corvesot hsemebii

The 95% relative uncertainty curves are displayed for each channel, where:
1 The x-axis shows all possible chamber concentrations (in copies / pL)

1 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)

i The colored curve corresponds to the relative uncertainty curve of the currently
selected chamber (the higher the total number of droplets in the chamber, the lower
the curve)

1 The upper gray curve corresponds to the relative uncertainty curve of the chamber
having the minimum total number of droplets in the experiment

1 The lower gray curve corresponds to the relative uncertainty curve of the chamber
having the maximum total number of droplets in the experiment

1 The filled point(s) located on the curve corresponds to the predicted concentrations of
the currently selected chamber(s) on the left panel (be careful to distinguish between
the chamber concentration and the stock concentration which is equal to the chamber
concentration times the dilution factor)

1 The white point located on the curve represents the chamber concentration which
minimizes the relative uncertainty (this indicative value may help to estimate to optimal
dilution for the experiment; note that whatever the number of droplets and the
confidence level, the white point is reached where ~79.7% of the droplets are positive).

Se e t Digtal FCR statisticsd0 ¢ h a p hes Annexes for tmore information about the
computation of the 95% relative uncertainty.
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# *20180515.Stilla_DemaDats_with MonocalorControks - CrystalMiner

QUALITY CONTROL ANALYZE DATA EXPORT

ancy
Graphs

6 “n1015 suls pencosts w1 [ Concentration Graphs Uncertainty Curves
(2350236-A1_NTC n
04350286-81_BRAF_PNN [ |
04350206-C1_pUCTE NPN [ | 20% 20%
(4350286-01_ALB_NNP |
04326717-A1_15000 [ | - =
15% 4 15% |
04326717-81_5000 u
4326717-C1_1667 [ |
1 <
5 ORETIT-O 556 | - L g 105
a g
04326663-A2_185 [ ] @ *
(4326663-82.62 || 5% -] 5%
04306663-C2_1 n
2 04326663027 | *
o 0% 0%
0432667043 23 | r T T T T T 1 r T T T T T d
. 01 1 10 100 1000 10 000 100 000 0.1 1 10 100 1000 10 000 100 000
- Chamber Concentration (cp/ul - log) Chamber Concentration (cp/ul - log)
04326670-03_NTC n
0%
T 15% ) setinge Legend
i Popuston  Linear Scsle  Log Sese — Uncertanty arve (C195%)
g - ® dxcord v (O @ & Estmated chamber concentatin
L] ® Geecune v () @ . Opémal concentraton (2718 ol
- - °  mrimang uncertanty (1.52%)
® RedCumd ¥ = 4 Dynamic range imits
$%
*
0% -
r T T T T T d
01 1 10 100 1000 10000 100 000

Chamber Concentration (cp/ul - log)

Fig. 37- Relative Uncertainty Curve

5. How to concatenate or aggregate graphs?

0 To concatenate 1D graphs, select mul t i pl e chambers in the
Cl i cTkedlD graphs of the selected chambers are then concatenated in a sequential
view (according to the order of the chamber list):
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# *20180515 Stills_DemaData_with MonocalorControls - CrystalMiner - 8 X
ANALYZE DATA

.’. FILE QUALITY CONTROL SETUP Plots & Explore VIEW RESULTS EXPORT
Populations. Crystals.

O s s peneneen Hstogram 1D dot plot 20 dot piot 30 dot piot Population Editor

04350286-A1_NTC

25000 4

04350226-81_BRAF_PNN 35000
04350286-C1_pUCIE_NPN

L 04350286-D1_ALBNNP

04326717-A1.15000

6 04326717-81_5000

25000 .

04326717-C1_1667 15000

5 4326717-D1.5%

04326663-A2_185 25000

FAM ( BRAF WT )

04326663-82 62 10/000)

HEX (pUC18MCSL1)

04326663-C2.21

04306663-02.7 15,000 7
s000. . -

1 0£326670-A3 23

4 04326670-83 076

04326670-C3 025

04326670-D3_NTC

Theeshoiding Mode Fhuorescence Thresholds Color View

LS SR : oo ° 20 n
30000 . e N °

2275

N L] 2478 e
200 , : e B e

Auto Aop Cancel

Cy5 (ALB)

10000

Fig. 38 - Concatenated view of 1D dot plots

0 To aggregate 2D graphs, select multiple chambers in the | e f t panel (-using
Clicko). The 2D graphs of the selected chambeé

4 *2018015_Stilla DemaDiats_with MonocalorControls - CrystolMiner - 8 X
ANALY
Plots & VIEW RESULTS EXPORT
Populations
O s e (G W Hetogram 1D dot piat 20 dot pt 3D dot piot Popuiation Edtor
04350286-A1_NTC [ ]
2 (4350286-81_BRAF_PNN ™ 25000 4 25 000
3. 4350286-C1_pUCTE NPN [ ] =
(. (4350266-D1_ALB_NNP - ] -~ ]
n g o S uwe
5. (4326717-A1_15000 n ‘_~
6. O4326717-87_5000 n g ¥
@ 150004 © 15000 -
4326717-C1_1667 [ | g‘ §
£ D436TIT-D155 ] ) 3
04326663-A2_185 n @ 10000 | E 10 000 -
0. (4326663-82_62 [ §
11, 04326663-C2_1 n
5000
2 0326683027 u
R u T T T T T T T T T
15000 20 000 25000 30000 35000 20 000 30 000 40 000 50 000
4, (4326670-83 0.76 [ |
FAM ( BRAF WT ) Cy5 (ALB)
5. 04326670-C3 025 [ |
5. 04326670-D3_NTC [ }
50000 -
Theashaiing Meds Fuorescence Toashots Color Vew
40000 |
9 . 0
= 30000 - =
3 L] 1297
20000 - . - . .
Comman for o chamber ¥
10 000 - Auto Aooly | Cancel

Fig. 39- Concatenated view of 2D dot plots
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o To aggregate 3D graphs, select mul tiple chal
Cicko). The 3D graphs of the selected chamber:

# *20180515.Still DemoDat,with MonocatorControls - CrystalMiner - 8 X

ANALYZE DATA

Plots & Explore JIEW RESULTS B
Populations Crystals EW RESUL EXPOY

[ ]
[ ]
]
[ ]
[ ]
n
[ ]
u
L] e
]
[ ]
[ ]
u
[ ]
u
u
[ |

6 ~20150615_stks_pemcnets |1 Hstogram 10 dot ot 2D dot ot 30 dot piot Popuiation Editor
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6 0432671761 5000
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Fig. 40 - Concatenated view of 3D dot plots

0 You can perform the similar operations on the histogram graphs and on the uncertainty
curves:

4 *2018015_Stilla DemaDiats_with MonocalorControls - CrystolMiner - 8 X
ANALYZE DATA
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Fig. 41 - Concatenated view of Histograms
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Fig. 42 - Concatenated view of Uncertainty Curves

6. How to explore the crystal populations?

o0 To explore the crystal populations, click onthe i ANALYZE
menu, then select in the left panel the chamber of interest.

0 To navigate in the crystal image of a chamber:

= =4 =4 =4

Use mouse scroll to zoom in and out in the image
Use left mouse click to translate the image
Double-click with left mouse button to reset the view

Clickon the LED icons in the
channel (ABl ueo, ifGreenodo or
Click on the AAutoodo button

(resp.

- i AgdlokeniCrystalso

iCha
ifRed?o

to automatically adjust image contrast (resp. reset image contrast)
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Fig. 44 - Zoom in the crystal
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o To highlight specific droplet in the crystal image:

1

# *20180615 Stilla_DemaData_with.

6 *20160615.Stils_DemoData_w

04350286-A1 NTC
04350286-81_BRAF_PNN
04350286-C1_pUC1E NPN

04350286-D1_ALB NNP

04326717-D1.556
04326663-A2_185

04326663-82.62

)l

To activate / deactivate the highlight of droplets included in one quadrant of a 2D graph,
left-click on the quadrant of interest.

The activated quadrant will be filled in blue in the graph and the droplets included in
this quadrant will be highlighted in their current color-codes in the image. You may use
thei Popul ati on opacityo cursor to adjust

t

he

Use AShidIti ctk oL etfat s el ect mul 2Digmphenddighgttr ant s

multiple droplet populations.

 MonocalorControls - CrystalMines - 8 X
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Fig. 45 - Highlighted droplet populations using graph quadrants

To highlight the droplets belonging to a given population, select the population name
in the drop-down menu above the 2D dot plots.

The associated zones (quadrants or polygons) will be filled in blue in the graph and the

droplets included in these zones will be highlighted with the population color in the
image. You may use the APopul ation opacityo
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# 20180615 Stilla_DemoData with MonocolorControls - CrystalMiner - 8 X
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Fig. 46 - Highlighted droplet populations using graph quadrants

1 To highlight droplets included in one user-defined polygonal region of a 2D graph,
press the #fACt rclicksekmltimes to define the polggortal region to be
drawn (one click = one vertex),andl eave the ACtrl o to define

The polygon will then be drawn with orange edges the 2D graph and the droplets
included in this polygon will be highlighted in orange color in the image. You may use
the APopul ation opacityod cursor to adjust
You may then edit the polygon:

0 Move one of its vertices by left-clicking and dragging it where you want

0 Add a vertex by right clicking in on the edge to be split

0 Remove a vertex by right clicking on it

You can also define a basic diamond polygon in one click by holding fShiftdo  kwhile
right-clicking. Then edit it normally.
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HEX ( pUC18 MCS L1

HEX (pUC18MCS L1

25 000 .
20 000 — 4 §
15000—3 4
10000—5 -----------------------------------------------------------
S ALY 1t o, v e
15000 20000 25000 30000 35000
FAM ( BRAF WT )
Fig. 47 - Highlighted droplet population using graph-based polygonal region
(left: polygon drawn in the 2D graph; right: included droplets are highlighted in orange color)
I To exclude highlighted drop| et s from the analysi s, click
buttonin t he #fADroplet Exclusionodo widget, then
some of them by right-clicking on them in the image, and finally clickonthe AEx c | ude 0
button inttEecfiDsophé widget to remove then
Draoplet Exclusion
|Em:|ude || Cancel |
| Restore |
|5elect for exdusion |
Fig. 48 - Widget for manual droplet exclusion
in EXPLORE CRYSTAL menu
Manually excluded droplets will be marked with yellow hexagons in the crystal images
and will be removed from any dot plot:
25 000 _
20 ooo—f §
15000—3 P
10 000—3 --------------------------------------------------------------------
5000—; P ettt .
15 IIJOO 20 (IJOO 25 (I]UO 30 ;JOO 35 ;JOO

FAM ( BRAFWT)

Fig. 49 - Excluded droplets are removed from the 2D graph
and marked with yellow hexagons in the image

I To restore all the manually excluded droplets, click ont he A Rest ored but
ADr opl etn OE xwil dugseito
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7. How to perform quality control?

o To

perform qual it yQudiy@antroldol meaolui ck on the

For quality control, 3 types of quality flags are proposed:

] - Green flag: high quality

1 l Green & Yellow flag: moderate quality

Yellow flag: low quality

These quality flags are automatically computed and provided at 3 levels:

1 Experiment level: the experiment flag corresponds to the worst quality flag at the
chamber level, among the chambers belonging to the experiment

1 Chamber level: the chamber flag corresponds to the worst quality flag at the criterion
level, among the criteria computed for the chamber

9 Criterion level: 3 specific flags are used

fimage Sharpness :Gthe higher the score the better the sharpness in chamber
images.

Note that a yellow flag may be caused by an out-of-focus issue (this can be
corrected when using Crystal Reader by checking that chip holder is clean and
chamber is well placed)

fiNumber of analyzable dropletsd the higher the number the better the
confidence in predicted concentration results.

Note that saturated droplets and droplets covers by artefacts are not analyzable
(this can be corrected when using Crystal Reader by checking that exposure
times are not too high, and chamber is cleaned up).

fiNumber of saturated objectsa the lower the number the better the chamber
quality.

Note that saturated objects are either saturated droplets caused by too high
exposure time or saturated artefacts (this can be corrected when using Crystal
Reader by checking that exposure times are not too high and chamber is
cleaned up).
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QUALITY CONTROL ANALYZE DATA VIEW RESULTS

w By

& Channel Selection
o0

« Contrast Adjustment

o

Contrast

srghtness

4 Droplet Exclusion

Excude Cancel

B oo

Re-Analyze

Fig. 50 - Annotated crystal for quality control

o To inspect the crystal of a given chamber, click on the chamber in the chamber list. The
chamber crystal is then displayed with the following annotations:

T

« Legend

(/) show al

() Artfact X
@ Analyzed Droplet

@ Positive Droplet O

@® Elus Channel A4

Fig. 51 - Legend for image annotation in QC menu
(checkboxes allow to show / hide specific annotations)

X Red Cross: artefact (e.g. dust, too small droplet, too large droplet, too irregular
droplet, boundary droplet, etc.) not counted as an analyzable droplet

Green Cross only: negative droplet in the currently selected channel (counted as
an analyzable droplet). Note that all negative droplets should be visible in the
ABl ued channel i neaaddetion ofi e rieferenteofludraphore (e.g.
Fluorescein or FITC fluorophore).

© Blue Circle around Green Cross: positive droplet in the currently selected
population in the drop-down menu just below (counted as an analyzable droplet)
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o0 To navigate in a chamber crystal:

+ 20180615 Stilla_De

1350296-81_BRAF_PNN

)l

T

4350286-C1_pUCTE_NPN

-D1_ALE_NNP

04326717-C1.1667
(4326717-D1.556.

04326663-42_185

04306663-82 62

04326663-C2.21

04326663-02.7

Use mouse scroll to zoom in and out in the image

Use left mouse click to translate the image

Double-click with left mouse button to reset the view

Click
channel
Click

on
(ABI

on

t he
uemr,

t he

LED icons n
i Se e nWODED)
fAut oo button

t he fi C hdatectioe |

(resp.

automatically adjust image contrast (resp. reset image contrast)

Fig. 52 - Zoom in the annotated crystal for quality control

ANALYZE DATA

VIEW RESULTS

AfReset

4 Channel Selection
L JE JIK J

& Contrast Adjustment

. Droplet Exdusion

Excude Cancel

Re-Analyze

0 To exclude one or several droplet(s) considered as false positive(s) (i.e. artefacts not to be
counted as analyzable droplets):

Note that excluded droplets are marked with yellow hexagons.

I Right-click on each droplet to be excluded

 Clickonthein Ex c |

udeo
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+ Droplet Exclusion

Exdude

Cancel

Restore

Fig. 53 - Widget for manual droplet exclusion
in QC menu

0 To exclude all the droplets belonging to an image region:

9 Press the
to be excluded

vertex

9 Click on the AExcl

u dEexoc lbuwst it como

= one

I wii dt gheet

fi Ct rclick sevemlyimes to Heéine the polggbnal image region

(one cl vertex),

Fig. 54 - Selection of droplet or polygonal image regions to be excluded
annotations

(note that dropl et
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