Supplementary material

Requirements :

https://qupath.github.io

You need to install Qupath from the
following website. The scripts used
should be run with v0.1.2 or 0.1.3.
Running scripts with other versions
(i.e 0.2.0) haven’t been tested.
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Window that shows up when you start QuPath

@ QuPath (0.12)

File  Edit Tools View O

#ollellsll=]l &
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With File>Open ; select the slide you want to analyse

@ QuPath (8.1.2) - S

E Edit Tools View Objects TMA Measure Automate Analyze Classify Extensions Help
5 ) 5| 2

Project.. ¥ & A D |

Sa Ctrl
Export snapshot.
rt imag
Import TMA
Export TMA dat
Launch TMA d;
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Once the slide opened, use Automate>Show script editor, the window
inset will open

@ QuPath (0.1.2) - 0089 = X
File Edit Tools View Objects TMA Measure

00| 4] L& 1A
Project| Image | Annotations | Hierarchy | Workflow

Create project Open project

Image list
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In the script editor window, Select File>Open and browse to select
PETACCO8 CD3.groovy

Q

File Edit Tools View Objects TMA Measure Automate Analyze Classify Extensions Help
| O || O || 4K & S RS b
Project | Image | Annotations | Hierarchy | Workflow
Create project Open project

Image list
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The script is now opened in the window, CHANGE ALL the paths where the
script will generate files. You can easily find them all along the script with

the words ‘/insert/your/path/’

Q

File Edit Tools View Objects TMA Measure Automate Analyze Classify Extensions Help
| OO || 4K & XN || S )
Project | Image | Annotations | Hierarchy | Workflow
Create project Open project

Image list

Scripts

*Untitled 1

PETACC08_CD3.groovy
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Then in the script editor window, just select Run>Run, and the slide should
be processed, please be aware that it could take a important time

[u}
X

B Script editor

File Edit Language m
Seripts Run col-h

*Untitled 1 Run selected
*PETACCO8_CD3.groovy

W' Include default bindings
 Send output to log r{)

Log script start time , et o

Auto clear console

toxylin", "Val s gl |

"Stain 2" : "DAB", "Values 2" :

double reguestedPixzelSize
def BZ = QPEx. ()

double downsample = reguestedPixelSize / server
def reguest = Regi
def fileImage = new F.

def imgBZ =ImageWriterTocls.writeImageRegicn(server, regquest,fileImage.getAbsolutePach())

iwweragedPixelSizeMicrons()

{), downsample, BZ)

A

X¥na
withPrintWriter
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Requirements :

Instructions

1. Install Rstudio from the following website
depending on the OS you are using

https://www.rstudio.com/

2. Install the current version of R on your
computer from CRAN website choosing the
R version related to your OS again

https://cran.r-project.org/

3. Download from the dgmunes_package
directory

https://qgithub.com/Klopfe/PETTAC8
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91 -| & # Gotof t - Addins ~
Console
R version 3.3.3 (2017-03-06) -- "another canoe”

copyright (C) 2017 The R Foundation for statistical Computing
Platform: xB86_64-wod-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'Ticense()’ or 'licence()' for distribution details.

R is a collaborative project with many contributors.
Type ‘contributors(}’ for more information and
"citation{)’ on how to cite R or R packages in publications.

Type ‘demo(}’ for some demos, "help()’ for on-line help, or
"help.start()’ for an HTML browser interface to help.
Type 'q()’ to quit R.

>

o]

Environment  History P |
= | #*Import Dataset = 5 List =
7} clobal Environment ~

Files Plots Packages Help Viewer

@7 Mew Folder | @ | Delete [s] Rename More ~
[ 4 Home
A Name Size Modified
1 @7 Rhistory 186 K8 Apr5,2019, 11 PM 2
B @] 04_Signature_avg_seriesData_Analyse2_papier_meta.R 2 KB Jun 2, 2017, 10:38 AM
O w3 abstractdocx 135K8 Sep17, 2018, 11:00 AM |
B & analyse_toulouse 1
[ &l App_stroma_phenotyper
) & articles
T ] Bonjourdocx 136 KB Jan11, 2019, 11:19 AM
[T &l Breast333
I & brevet
] &1 cancer sein
] =0 Cibersort_ RNAseq
O & aree
B L1 cohort_description.xsx 104 KB Aug 18, 2017, 1:30 PM
B 1 cohorte_infoxlsx 9.7 KB Jul7, 2017, 3:33 PM
[T |7 concordance_daysifield xls 111 KB Aug 3, 2018, 4:52 PM
[T & constrained_SVR
T L3 Copie deliste cellulesxdsc 27K8 Dec 8, 2017, 11:18 AM
23 countR 55 KB May 31, 2017, 11:48 AM
1 ] cyto_GSEE5135.cov 4778 Aug 1, 2017, 4:15 PM
[T L3 cyto_GSEE5135adsx 92 KB Aug 1, 2017, 3:13 PM
[ & daisyfietd
Pl = g ooy =

Then start Rstudio and you should be able to
do a window that looks like the one above
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The first time you use our code you need to install all of these packages

following the instructions below :

[ rsiudio
File Edit Code View Plots Session Build Debug Profile Tools Help

Flola- - addins -
Console
R version 3.3.3 (2017-03-06) -- "another Canoce"

copyright (€} 2017 The R Foundation for sStatistical Computing
platform: x86_64-we4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()’ or 'licence()’ for distribution details.

R is a collaborative project with many contributors.

Type 'contributors()’ for more information and

"citation{}" on how to cite R or R packages in publications.
Type 'demo(}' for some demos, "help()' for on-line help, or
"help.start(}' for an HTML browser interface to help.

Type 'q()’ to quit R.

>

Install Packages

Install from: ? Configuring Repositories
[Repasitary (CRAN, CRANextra) -

Packages (separate multiple with space or commal:

‘ t
Inmwﬁy

| Ggffsers/QKLOPFENSTEIN/Documents/Riwin-library/33 [Defa_~ |

[lInstall dependencies

Install Cancel

= | Environment History
-

= [ | #*Import Dataset - ¥
% Global Environment ~

Files Plols Packages Help Viewer
&linstal | @ Update

I
] acepack
] adet

[ affparser
[ affy
[ effyie
[ sffyPLM
AIMS
[ amap
[] annotate
[7] AnnotationDbi
[F] AnnotationForge
[7] AnnotationHub
B ape

[ ArrayExpress

arrayQualityMetrics
assertthat
backports

baschd

basebdenc

beadarray

Description

Combine Multidimensional Arrays

ACE and AVAS for Selecting Multiple Regression Transformations

Analysis of Ecolegical Data : Exploratory and Euclidean Metheds in Envirenmental

Sciences
Affymetrix File Parsing SDK

Methods for Affymetrix Oligonucleotide Arrays

Taols for parsing Affymetrix data files

Methods for fitting probe-level models

AIMS : Absolute Assignment of Breast Cancer Intrinsic Molecular Subtype
Another Multidimensional Analysis Package

Annctation for microarrays

Anntation Database Interface

Code for Building Annctation Database Packages

Client to access AnnotationHub resources

ses of Phylogenetics and Evolution

ess the ArrayExpress Microarray Datsbase st EBl and build Bioconductor data

strijtures: ExpressionSet, AffyBatch, NChannelSet

Tacls for bas@ encoding

Quality assessrypt and low-level analysis for Hlumina BeadArray dats

2.

3. Type name of

4. Click on install

Click on install

package

Insta

required package

sp Viridis
rgeos dplyr
GISTools tidyr
survival stringr

rgbif
gridExtra
rasterVis
randomForest
DynNom

Version

14-5
141
176

1460
1520
1440
1.500
160

03-14
1521
1.36.2
1161

01-3
2240

1. Click on Packages
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Open dgmunes.R file with Rstudio and the script shown below

should appear

Add path to the files created by QuPath

(Important : for Windows users you need to add a double \ between
each directory. Here is an example : C:\\Users\\name\\slide

T e

-~ & [ [ cat t |+ Addins -

2] dgmunes.R

a [T]sourceonsSave & # - i -
I
2 # code for obtaining DGMunes score
3
4  #Here put path to the files given by quPath from tk DPI image file
o)
6
7 pathToslide="PUT HERE THE PATH TO THE FILES CREATED BY QUPATH"
B
9
10 # Here you have to give the information about the hystopathology grading :
11 well”
1z # "
13 # "p y
14 # "undifferentiated”
15
16 u do not know you can leave the default value UNKNOWN
17 "UNKNOWN
18
19
20
21

22 #First step is t
23 source('daisyfiel
24  setwd(pathToslide)

read the files from the directory of the 51ide
function_v5.R")

25

26 if(grade—"well")

27r {

28 training=read. table(".%/data/meta_well.txt", header=FALsSE,sep

29 var_selected-read.tablel{.. /data/var_selected_well.txt",sep=""1")

30~ telse if(grade=="moderatelyg){

Ea training-read.table("../d /meta_moderately. txt",header-FALSE,sep=""1")
32 var_selected=read.table(" ata/var_selected_moderately.txt”,sep="%t")
33~ telse if(grade=="poorly

34 training-read.table( a_poor ly. txt" ,header=FaL SE,s5ep="\1")

35 var_selected=read.table(".. /dat®/var_selected_poorly.txt",sep="\t")

36+« relse if(grade="undifferentiated"

37 training=read.table(".. /data/meta_Yndifferentiated. txt”,header=FaLsE, 5@
38 var_selected=read.table(".. /data/valy selected_undifferentiated. txt",sep="t")
39+~ lelsel

40 < L

1715 (Top Level) =

Console

Copyright (c) 2017 The R Foundation for Statistical Chgputing
Platform: x86_64-w6d-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditios
Type "license(}’ or 'licence(}’ for distribution details.

R is a collaborative project with many contributors.
Type 'contributors(}' for more information and
“citation()’ on how to cite r or R packages in publications.

Type “demo()" for some demos, "help()’ for on-Tline help, or
"help.start()’ for an HTML browser interface to help.
Type "'g{)’ to gquit R.

>

=
\

&
=1 Environment  History
~#Run | 5% | #Source ~ = =% [ [ #*ImportDataset » 3

| "} Global Environment

m

Files Plots Packages Help Viewer
&l nstail | (@ update

& Project: [None} ~

MName Description Version
User Library =
7] abind Combine Multidimensicnal Arrays 145 5
[[] acepack ACE and AVAS for Selecting Multiple Regression Transformations 141
[ adet Analysis of Ecological Data : Exploratory and Euclidean Methods in Environmental
Sciences
O] offxparser Affymetrix File Parsing SDK 1460
[ affy Methods for Affymetrix Oligonuclectide Arrays 1520
[0 affyio Toals for parsing Affymetrix data files 1440
| [ affyPLM Methods for fitting probe-level models 1.50.0
v F AMs AIMS : Absolute Assignment of Breast Cancer Intrinsic Molecular Subtype 160
RSaipt = | 7 amsp Ancther Mulfidimensional Analysis Package 08-14
= | [ annotate Annatation for microarrays 1521
| [0 AnnotationDbi Annctation Database Interface 1362
AnnotationForge Cade for Building Annctation Database Packages 1161
1 AnnotationHub Client to access AnnotationHub resources 265
ape Analyses of Phylogenetics and Evolution 50
ArrayExpress Access the ArrayExpress Microarray Database at EBI and build Bioconductor data 1340
structures: ExpressionSet, AffyBatch, NChannelSet
| @ sreyQualityMetrics Quality metrics repart for microarray data sets 3300
i [] assertthat Easy Pre and Post Assertions 020
[F] backports Reimplementations of Functions Introduced Since R-3.00 103
[[] basetd Basef4 Encoder and Decoder 20
7] basebdenc Tools for basefd enceding 013
| [0 beadarray Quality assessment and low-level analysis for llumina BeadArray data 2240 el

Add the histopathology grade if you know it otherwise
leave the defaults value. Be careful ! case is important here

and the possible values are : well, moderately,
undifferentiated, poorly
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1. Then click anywhere in the code and press :

ctrl + a

File Edit

Code View Plote Session Build Debug Profile Tools Help

Q- - =, 22l -| Addins -

27 dgmunes.R

326:1

Console

il Flseurceonsave | Q # ~ £.1| =
# code for cobtaining DGVunes score

#tHere put path to the files given by qupath from the NDPI image file
pathToslide="PUT HERE THE PATH TO THE FILES CREATED BY QUPATH"

# Here you have to give the information about the hystopathology grading :
# "well”

# "moderately”

# "poorly"”

# "undifferentiated"”

#If you do not know you can Teave the default value UNKNOWN
grade="UNKNOWN"

#First step is to read the files from the directory of the slide
source( 'daisyfield_function_vs.r')
setwd(pathToslide)

if(grade="wel1")

:
training-read.table(".. /data/meta_well.txt"” ,header-FALSE,sep-"
var_selected-read.table(".. /data/var_selected_well.txt",sep="\t")

telse if(grade—="moderately"){
training-read.table("../data/meta_moderately.txt" header=FaLse,sep="\t")
var_selected-read.table(".. /data/var_selected_moderately.txt",sep=-"t")

lelse if(grade—"poorly"){
training=read.table(". . /data/meta_poorly.txt",header=FaLSE,sep="\t")
var_selected-read.table(". . /data/var_selected_poorly. txt",sep="\t")

ielse if(grade-="undifferentiated”){
training=read.table("../data/meta undifferentiated.txt",header=rFALSE,sep="\t")
var_selected=read.table(". . /data/var_selected_undifferentiated. txt",sep="\1")

lelse!

< n |

(Top Level) =

Copyr'\‘gh{ E(Simz'_l The R Foundation for statistical Computing
Platform: x86_64-ws4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type ‘license()’ or "licence()' for distribution details.

R is a

collaborative project with many contributors.

Type 'contributors()’ for more information and
“citation()’ on how to cite R or R packages in publications.

Type ‘demo(}’ for some demos, "help(}’ for on-Tine help, or
"help.start()’ for an HTML browser interface to help.
Type 'q()’ to gquit R.

>

“#Run 5% | % Source ~

v
| Rsaript *

(T

2. Click on run

Environment  History

=

7} Global Environment +

Files

[ [ Import Dataset -

Plots  Packages

Sl msta | @ update

User

L]

OEEE!

B
]
&
|
a

Name
Library
abind
acepack
aded

affiparser
affy

affyio

affyPLM

AIMS

amap

annotate
AnnotstionDbi
AnnotstionForge
AnnctationHub
ape

AmayExpress

arrayQualityMetrics
assertthat
backports

basebd

basebdenc
besdarray

Viewer

Description

Combine Muttidimensional Arrays
ACE and AVAS for Selecting Multiple Regression Transformations

Analysis of Ecological Data : Exploratory and Euclidean Methods in Environmentsl
Sciences
Affymetrix File Parsing SDK

Methads for Affymetrx Oligonucleotide An

Tools for parsing Affymetrix data files

Methods for fitting probe-level models

AIMS : Absolute Assignment of Breast Cancer Intrinsic Molecular Subtype
Another Multidimensional Analysis Package

Annotation for microarrays

Annotation Database Interface

Code for Building Annotation Database Packages

Client to access AnnotationHub resources

Analyses of Phylogenetics and Evolution

Access the ArrayExpress Microarray Database at EBI and build Bioconductor data
structures: ExpressionSet, AffyBatch, MChannelSet
Quality metrics report for microarray data sets

Easy Pre snd Post Assertions

Reimplementations of Functions Introduced Since R-3.0.0
Basef4 Encoder and Decoder
Tools for baze4 encoding

Quality assessment snd low-level analysis for Humina BeadAmay data

your patient available after some computation time

Version

14-5
141

17-6

1460
1520
1440

160
0:8-14
1521
1362
1161
285

1340

[f everything goes fine, you will have in the console the DGMuneS Score for
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A dynamic nomogram will show up and you will be able to add clinical information about
the patient and write the DGMuneS score given by the script

http://127.0.0.1:6922 . | Open in Browser = (=

Dynamic Nomogram
pT
pT3

pN

pN1

KRAS

Mutated

Grade

MODERATELY/WELL DIFFERENTIATED

DGMuneS

1.98

Predicted Survival at this Follow Up:

Alpha blending (transparency)

Predict

Press Quit to exit the application

Quit

~/Desktop/dgmunes_package/code - Shiny

Estimated S(t) Predicted Survival Numerical Summary Model Summary

Estimated Survival Probability

“- Publish -

1.004

0.754

£ 0.504

n

Follow Up Time

T
60

Reichling C, et al. Gut 2020; 69:681-690. doi: 10.1136/gutjnl-2019-319292



