analyzer

HCS Analyzer tutorial v1.0.4.1

This tutorial illustrates HCS analyzer functionalities, showing how the user can handle the analysis of
an entire High Content Screening exported database.

For this tutorial, we used an artificially generated siRNA screening database composed of 25473
wells distributed over 68 plates. The plate format is a regular 384 wells plate, with 24 columns and
16 rows.

Content

1. Import Screening

2. Define Controls (if present)
3. Quality control

4. Descriptor Selection

5. Phenotypic clustering

6. Phenotypic classification
7. siRNA screening

8. Development

9. Plugin Development
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Import Screening

Even if HCS analyzer is able to import MTR files, it has been principally designed to load CSV file. In
such file 2 columns are mandatory: one column containing the plate name and another one with the
well absolute position of the well. Each row represents a well where any descriptors can be added in
a double format. The user has the possibility to add 3 others specific data:

- A name (compounds or siRNA name by example) as a string

- An information as a string

- A Locus ID as an integer that will allow the software to make the link to KEGG database.
Here is a typical example of such file generated by MS Excel and save in CSV format.

Note: The names as well as the position of the column do not have to follow any rule as the software
loader is flexible enough to deal with this kind of variability.

Plate384 Well 384w Cat Catalog Numk Gene Symbol Description LocusID Fluol Size Volume Ratiol  Fluo2 Texture Randl Rand2 Rand3 Rand4

SRP000459 D24 Druggable 1 1 adrenocortical dysplasia homolog 65057 0.822859 0.982368 59.26912 144.2518 90.04089 104.5234 48.66298 35.7505 36.28192 14.83044
SRP000479 P20 Druggable 2 2 deleted in esophageal cancer 1 115123  0.72335 0.987039 183.9027 234.0327 176.5919 231.5573 0.90994 7.755161 22.86228 23.36147
SRP000502 G11 Druggable 3 3 hypothetical protein CG003 57574 0.909086 0.724062 137.0043 139.0109 74.81597 195.0901 34.82006 5.351135 40.45101 0.397935
SRP000469 P09 Druggable 4 4 hypothetical protein 15€1.2 54708 0.75825 0.943229 58.89768 196.4233 54.3536 118.3427 35.54298 47.71962 46.30442 9.891081
SRP000463 FO5 Druggable 5 5 82-kD FMRP Interacting Protein 10299 0.913974 0.936443 144.9422 481.5817 40.2687 156.4878 33.01084 18.35786 16.16318 32.8679
SRP000474 K16 Druggable 6 6 hypothetical protein 384D8_6 64844 0.951024 0.940594 22.85816 499.7528 7.579783 113.2114 3.485309 5.603355 46.58561 42.21598
SRP000480 D10 Druggable 7 7 3'exoribonuclease 92979 0.983895 0.993165 23.72045 125.6528 19.88528 38.27095 17.06228 42.23741 13.09605 14.63739
SRP000466 E13 Druggable 8 8 gamma tubulin ring complex prot 23591 0.781394 0.883409 288.7793 1185.202 112.0497 310.5889 35.11503 24.39241 49.79913 9.485995
SRP000439 D16 Druggable 9 9 putative binding protein 7a5 1731 0.941405 0.86835 180.8949 209.4964 103.6978 140.4776 10.84225 7.070599 28.18577 36.48984
SRP000469 M24 Druggable 10 10 hypothetical protein FLJ13511 54464 0.912182 0.935283 146.6728 523.9838 132.9783 224.7909 6.941006 2.267799 18.93494 38.59139
SRP000439 D18 Druggable 11 11 8D6 antigen 55964 0.916994 0.882256 155.6142 187.1925 54.14138 91.08958 38.03543 4.182601 11.05194 11.11748
SRP000439 D20 Druggable 12 12 alpha-1-B glycoprotein 23157 0.917484 0.791711 154.0979 120.4616 122.1243 100.1224 13.09587 14.02423 6.747342 1.986987
SRP000465 108 Druggable 13 13 ataxin 2-binding protein 1 23176 0.937335 0.848266 113.7 171.2941 25.2004 33.61339 3.128092 1.025906 6.887327 31.69431
SRP000484 121 Druggable 14 14 ataxin 2-like 151011 0.861691 0.974512 61.80003 157.4689 96.43404 89.46256 47.26814 33.45952 5.308625 29.8281
SRP000438 A05 Druggable 15 15 alpha-2-macroglobulin 55752 0.347707 0.899089 67.99509 159.2583 90.66948 154.9841 25.47527 14.39126 1.822695 33.67102
SRP000483 MO07 Druggable 16 16 alpha 1,4-galactosyltransferase 143501 0.727905 0.732156 173.724 630.3225 146.8105 148.0179 44.21375 14.64555 22.50402 47.52822

Note: HCS analyzer can deal with two different well positioning modes that can be selected in the
options window.

Options 1- Single Mode: The row position is given by an
| Coneleton matic | Misc. | _ _ : alphabetical character. Row and column positions
Import / Export | Display | Nomal 1 | Clustering | Classfi d
Vel postion mode are merged together in a single column.
o ' 2- Double Mode: One column has to be
© S Hode - Doutie Hode created for the row position and one for the
Import Names co | umn.

[ ¥ rot named. then inactive

Regarding the selected mode, the loading window
options will be adapted.
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First, click on “Import Screen” from the “File” Menu, and locate the file to be loaded.

£ HCS analyzer v10.3 = |
File | Edit * Plate Screen  View Plug-ins  Help
Losd Screen  Cirlel | Claes sslnction
i a1 ] [ et T et ] [ 5] |
. |
| Descriptor List
Global onky {
wbacind
¥ Apoiy o al plates
Dusplay class
RS
o [&
s Import o B S
Plate Dimensions
Columns 24 =
Rows 16 =
Diata Name Selection Type Readout 0 Readout 1 Readout 2 Readout 3
Plate384 [Plate name = | SRPOD0455 SRPOOD475 SRPO0O502 SRPOOD4ES
Well 384w [Well position - (D24 P20 G1 P09
g Cat [Info ~ | Druggable Druggable Druggable Druggable
Catalog Mumber [l [Desu‘iptor |1 2 3 4
Gene Symbol [} [Desm‘iptor * |1 2 3 4
Description [Name w | adrenocortical dy... |deleted in ezoph... |hypothetical prot... |hypothetical prot...
Locus ID [Locus D - | 65057 115123 57574 54708
Fluo1 [Desu‘iptor - | 0.8228594 0.7233504 0.9090863 0.7582496
Size [Desu‘iptor - [0.9823682 0.9870385 0.7240621 0.9432293
Volume [Desm‘iptor - | 59.26911984 183.9027118 137.0042838 58.89768267
Ratio1 [Desm‘iptor | 1442518275 2340326818 135.0108663 15964233225
Fluo2 [Desm‘iptor = [ 90.0408859 176.5919403 74.81596763 5435359857
Texdurs IDescriptor | 1045234322 231.5573299 195.0901458 118.342677.
Rand1 Select All 3257765 0.9509940097 34 82005831 35 54297666
Rand2 Unselect All 050135 7.755161101 5351135178 47 7156201
Rand3 lDesm‘iptor - | 3628191786 22.86227618 4045101283 46.30441893
Rand4 [l [Desu‘iptor [ 14.83044153 23.36147298 03597935311 5.851080863
Ok

The Import window should popup such as below. The software reads 4 rows to help the user to
define its choice.

Define the plate dimensions, select all the requested descriptors as well as the other useful
information such as Locus ID, Info or Name (if needed) click “Ok”. A message box should appear
giving you the information about the number of loaded well.

SP

Institut Pasteur Korea



Note: In order to avoid any trouble during the process, the software does not accept any undefined
well. It means that if any readout is missing, the concerned well will be automatically rejected.

Define Controls (if present)

Positive and/or negative controls have been performed during the screening process; the user can
define them manually. First choose the desired class using the dedicated control, then using the
mouse select the corresponding wells.

The selection has

Manually selected been applied on
controls each plate Select the class
)
4 HCS analyzef v1.03
File Edt pRPODOSS Plate  Screen  View Plug-ms  Help
[ i | compe e MMHI] WWWIWIWIWIM;MW
) i B k -J 1 1" 12 1 4 1 1 17 1 19 1 23 . 099
Gobel
Giobal arly
seected
(9] Apoly to al plates ‘
I
1 ‘
f
1
1
|
|
: 0
f
AR
|
i
i
|
A

Display class mode

Note: It is easier to see the selection by switching to the “Display Class Mode”.

Note: By default “Apply to all plates” is checked. Thus the current selection will be performed on
every active plate.

Quality control

Many different way control the quality have been implemented in HCS analyzer. The Z-factor is a
commonly used one that the user can test either on the current plate by clicking on “Plate->Quality
Controls->Z-Factor” or “Screen->Quality Controls->Z-Factor”.
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& Z-foctors
| Export  Copyto Clipboard

SRP000459 Z-factors

0.047 0.095 0.242 0.295 0393

Fluo1 Texture Size Flua2 Volume Ratial
& 2 fecors ==
Export  Copy to Clipboard
Texture Z-factors

In the first case, the Z-factor is computed on the current plate for each active descriptor and the
results are sorted from the highest to the lowest. If performed on the complete screen, only the
active descriptor is taken into account, and the associated Z-factor is represented for all the active
plates allowing a rapid estimation of the low quality plates. Based on that, the user can reject the
plate with a Z-Factor higher than a certain threshold by clicking on the “Reject Pates” button.

£ HCS analyzer v1.0.3

File Edit SRP000453 - Plate Screen View Plug-ins  Help
N | |
ff |
| Class selection |
& conet = - SEDCETHIT
‘ a..umael [ﬁlmsmiyﬁed.ld)m| |I| Systematic eror ‘ | um«umml HM“E’W“ Positive (0} - 6
Cormection Rejection Curent iptor
B-Score - - Fluol -
Descriptor List
L .
Fluol
B-Scors. [Z-Score based rejection 3"|E
[For more information, go to Remove plates with a lower Z4actor values than W) volme
p.//en wikipedia org/wiki/Informgtion gain in d  [defined by the thresold. 7] Ratio]
lecision trees [For more information, go to: 7] Fuo2
ito:/en wikipedia ora/wiki/Z factor | Texdure
WRandi |
| Rand2
] Rand3
N
— ~—
gL e/
l ‘Systematic eror identiication l l Plate by Plate Comection I SN/ ZASA

The active plate list has then been modified, and a new Z-factor visualization gives:
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(& 7t

Export  Copy to Clipboard

Texture Z-factors

=

The user can always display and modified the plate list by clicking on “View -> Plates Manager”. The

left column represent the complete set of loaded plates and the right column the set of active plates

that will be processed.

W& Plates manager

Available Plates

To Be Processed

SRPOD0471

e SRPO0D474
i SRPO0D475

m

In certain situation, assessing the normality of a descritpor readout on a control set of wells can also

provide a precious information about the data quality. To check this, the user will select a descriptor,

a class and then click either on “Plate -> Visualization -> Histogram”

Export  Copy to Clipboard

,
& oot soooen Tenrereen I

Class 8 - SRP000459 - Texture histogram.
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Note: The histogram display and computation is highly modifiable through the “Edit->Options”
window.

Bipot  Copy to Clipboard
| 1
| |

Anderson-Daring: 0.64

or “Plate -> Quality Controls -> Normal Probability Plots”.
Note: Those displays can also be generated for complete screen by going to “Screen” menu.

If the user is interested by assessing the quality of a particular set of well among the complete
screen, he can click on “Screen->Quality Controls->Descriptor Evolution” and check the evolution of
the average values and standard deviations of the selected class.

s SimpleForm [E R
|| Ewort  CopytoClipboard

Class 7 Fluo1 evolution

Fluol
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Descriptor Selection

The presented application is clearly targeting screening multivariate data. In such context one
important step in the data analysis is identify redundant source of information. Typically the
identification of two correlated descriptors has to be identified either to perform better in the
classification or clustering step, but can also be of great interest in understanding some biological
mechanism of action.

If the user is interested by the quality of the descriptors in term of information, he can click on
“Plate->Quality Controls->Correlation Matrix” (or its equivalent “Screen->Quality Controls-
>Correlation Matrix” to display the correlation matrix of the active descriptors). The process will
display first the correlation matrix (by default the absolute value of the Pearson coefficient),

e Pearson comelation matris. ]

| Eport  Copyto Cipeard

Fearson comelation matrix

Note: For this process all the activated wells are taken into account (no specific class).

then the ranking of the coefficient to easily identify correlated coefficients.

[ “& Quality Control: Cor. ranking lﬂé1

Export  Copy to Clipboard

Pearson correlation rarking

0.896

0.8

0.6+

0.4

Absolute Corrlation Coedl

0.1530.1590.1
00080 0020,0120017 0.020,0260.0280.0310.0320.0330.0380.041 0.05 0.0530.0690

Rand1 Rand1 Rand1 Volume Rand2 Ranol Teture  Volume Fluo2 Texture Sae Texture  Texture Ratol
v s s vs vs s s vs vs s s vi vs vs.
Fluol Fluol Walume Fluol Raa1 Fluol Fleol Sze Fluol Sae Fleal Vahime Ratel  Volkime

Rand1 Rand1 Randl Rand2 Rand2 Rand2 Rand2 Rand2 Rand2 Ratol Fluo2 Fluo2 Fluso2 Teoture
i 3. v Vs, vE. i v V3. 2 vi vs. vs.
Teture  Fatiol Sze Volume Sae Fluol Randl  Texture  Fluo? Sae See Faml  Volume Fluo2

Note: The user can select the Spearman coefficient and remove the ranking display by changing the
options in the “Edit->Options” menu.
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HCS Analyzer provides different approaches for automated feature selection. Those methodologies
are available by clicking on the “Dimensionality Reduction” tab.

File Edit SRPO004SI © Plate Screen View Plug-ins  Help
- Class selection
Curert Flate |||,—=*__| Dimersionaity Reduction HI| BRI e el (oe et e ey -t. Classfication & Clustering Report Exoort| Potve @ =] s
Current Descriptor
Fuol -
® Unsupervissd ©) Supervised Descrplor List
VT
PCA - InfoGain % f,;ime
R [¥] Ratio
leutral Ciass B ] Fuo2
[¥] Texture
Principal Component Analysis InfoGain [¥] Rand1
For more information. go to For more information, go to ] Rand2
It/ /en widpedia oro/wid/Princioal companert o1/ whipedi ra/wki/irformation cain in d o s
lanalysis |ecision trees ] Ra":M
analisis ecision trees i
— ‘-\,_
Reduce Dimensionalty

At this stage, one can choose between two different kinds of approaches: Unsupervised or
Supervised. Compare to Supervised, Unsupervised dimensionality reduction methods do not
required any predefined classes.

Unsupervised: In this version of the software, two unsupervised methods are available: PCA or
Greedy Stepwise.

@ Unsupervised

Greedy Stepwise |

Principal Component Analysis.

For more information, go to:

http/en wikipedia org./wiki/Principal component
analysis

Note: whatever the feature selection algorithm is selected, a warning message box will appear prior
to the process, reminding the user that the active descriptor list will be modified.

By applying this process, selected descriptors list will be modified !
Proceed ?

Institut Pasteur Korea
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If the PCA algorithm is selected, all the active wells will be used to identified the most important
descriptors (i.e. the features maximizing the deviance of the data), reducing the dimension to the
selected value.

Descriptor List Descriptor List
VD [WFol ]
[¥] Size [C] Size

[¥] Volume % X;lume
[¥] Ratio1 io1

[¥] Fluo2 [¥] Auo2

[V] Texture New Dimension 2 jad % ;:):U;e
V] Rand1 d

[7] Rand2 [] Rand2
[¥] Rand3 [] Rand3
7] Randd [7] Rand4

Unlike the PCA, the greedy stepwise does not reduce the number of feature to a user selected value.
The final number of features is automatically chosen by the software.

Supervised: As said above, supervised methods require a pre-defined set of classes. Let’s select two
controls as class 0 and 1 and keep the rest of the plate as class 2.

File Edit |SRPO004E0 «| Plate Screen  View  Plug-ins  Help

Cument Plate Dimensionality Reduction II' Systematic Error Identi & Corecti | |t. Classffication & Clustering
2 3 4 5 & 8 9 2 13 8 2 22

1 2 2

Class selection
Report E"D""‘ Fogative (1] T

0997 Currert Descriptor

» - )
o
» Descriptor List
. || @hel
selected 7] Size
] 7
| [¥] Aluo2
. [¥] Texture
- Applyto all plates [7] Rand1
Rand2
[ | % Ha:d?l
[ | [¥] Randd
| [ty
[ |
[ |
[ |
[ |
[ |
[ |

The algorithms will then choose the features that separate the more efficiently the classes, but will
not take into account the well corresponding to the neutral class. In such way, the user can focus on
identifying important features required for maximizing the difference between controls only.

@ Supervised

Infalzain -

Meutral Class 2 -

Irfaain.

For more information, go to:
hitp://en.wikipedia.org. wiki/Information_gain_in_d
ecision trees

At this stage, the user has access to 3 different methods: InfoGain, OneR and Greedy.

10
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@ Supervised

= ]

Meuti OneR -
Greedy

InfoGain will operate regularly by reducing the dimensions to the user selected value. OneR operates

the same way; however, in this case, the user has a feedback from the algorithm through the text

box, giving him the opportunity to check the weights associated to every descriptor.

Phenotypic clustering

For the purpose of this section, let’s start buy generating an univariate artificial screening by clicking

on file->Generate Screen->Univariate

p
&% HCS analyzer v1.0.3

' File | Edit

A @&F LoadScreen  Ctrl+L
¢4 ImportScreen Ctrl+] Dimensionality Reduction Il ! | Sy:

L

Generate Screen » { Univariate Ctrl+G
Save Screen , | Multivariate  Ctrl+Alt+G

Add Plates Ctrl+A

Link Data

Exit Ctrl+X

Change the standard deviation of the compound distribution to 0 and push the standard deviation

popup button as it is shown on the picture below.

11
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| Bias | Walue distributions

Number of Plates
Columns
Rows
Compounds Distribution

Mean

Standard Deviation

s Generate Screer__

a

Positive Cird

Column Index
Mean
Standard Deviation
Negative Cid
Column Index
Mean

Standard Deviation

0

00.0

00.0

This means that the compound distribution (Gaussian) will have a variable standard deviation
starting 0 and increasing by 30 (defined on the option window as show below) on every plate (here

10 plates are defined).

‘ Import / Export I Display I Clusterin

Classfiication | Comelation matrix

| Misc. | Emors Idert. & Correct. |} Gen

Variable parameter steps
Compound noise Std Dev.
Row effect shift
Ratio XY

Diffusion

Click Ok to generate the 10 plates. Starting from:

12

Y

Institut Pasteur Korea



File Edit <| Plate Screen View Plug-ins  Help

Cumrert Plate Dimensionality Reduction HIl Systematic Emor Idertification & Comection Nomalization

Class selection
A E"’""‘ Posiive (0) -

pee—r—

1902.844 Cumrent Descriptor
De 0 ~
-
Deseriptor List

Global only
e Descriptor_0)

Apply to all plates

[ Dipiay class

1
.
|
|
|
[
.
.
|
|
|
[
.
.
|
|
|

08 0 1 T

To

1 HCS analyzer v1.03

File Edit |GEE | Plate Screen View Plug-ins  Help
Class selection
Curent Plate Dimensionalty Reduction HI| ‘Systematic Enor ldertfication & Comection Normalization Classfication & Clusterng Repart Expon‘ Postne ) v s

2 8 9 10 " 12 13 14 1948 906 Cument Descriptor
Global Descriptor_0 -
Descriptor List

Global orly
peeerer

Applyto all plates

(s |

0 R

11697

B EENERERERCENNER-
L
il
b
il
il
b

il
il
il
i
b
b
il
i
il

The evolution of the screening data quality can be monitor by clicking on Screen->Visualization-
>Scatter Points

Export  Copy to Clipboard

Descriptor_0

Index

More precisely, using Screen->Quality Controls->Descriptor Evolution and by selecting the class 2
(here the compounds), we obtain:

13
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&= SimpleForm
Export  Copy to Clipbosrd

Class 2 Descriptor_0 evolution

R e S

Descripicr 0

Plate_0 Plate_1 Plate 2 Plate_3 Plate_4 Plate 5 Plate 6 Plate_7 Plate_8 Plate_3

Note: As only the compounds distribution has been subjected to a variation over the plate index, a

quality control such as the Z-factor should not vary over the screening. This can be assess by clicking
on Screen->Quality Controls->Z-score

__
e e
Export  Copy to Clipboard

Descriptor_0 Z-factors

0715
0.625 062 0.628 0D 0629 0.64

0.5

Plate_0 Plate_1 Plate_2 Plate_3 Plate_4 Plate_5 Plate 6 Plate_7 Plate_8

Plate_%

The stacked histogram (available by clicking on Screen->Visualization->Stacked Histogram) provide
also a convenient way of displaying the data distribution:

, :

Export  Copy to Clipboard

Plate_0 - Descriptor_0 Stacked histogram.

1200

Sum

400

o
-162.51 33749 837.48 133749
Descriptor_0

Let’s jump directly to the clustering step by clicking on the Classification & Clustering tab.

14
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File Edit Plate 0 - Plate Screen \View Plug-ins  Help
e Cass selection
CumP!ae| DlwwﬂiyRedlmm“Il Sylmm&muemw&mmmml Nomaluaton | | C‘amﬁca\mn&ﬂuﬂeﬂng‘ ReuonEwoﬂ‘ oy a—
Custeing Cassfication —
KMeans - 45 - Descrptor_0 -
Deserptor List
© PlatzByPate  © Full Sereen © PateByPlate (O Full Screen Seserpior 0
Cluster Number [ Automated To Be Classfied 2 -
Kcheans. ES
For more information, go'to For more infomation, go o
ltipe//en wikipedia org/wiki/Kmeans csterin Itto://en wikipecia ora/wiki/CA 5 slgorthm

First select the clustering algorithm:

,

File  Edit
=:.%= | Cument Plate | | /—=|__| Dimensionality Reduct
Clustering

K-Means

EM

(i Hierarchical

Cluster Mumber [] Automated

When using K-Means, the user has to select the number of expected class. Let’s choose 3 (2 controls
+ 1 compound distributions).

() Full Screen

Cluster Mumber [] Automated

K-Means.

For more information, go to:

hittp://en wikipedia.org.wiki/K-means clustering
Waming: in such mode the results can be
|ir1mnsistent from one plate to ancther.

15
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First, we will start by checking the Plate By Plate radio button. In this case, the clustering will be
operated on each plate independently.

Note: In such case, no consistency is guarantee for the class association from one plate to another.

Click on Cluster to process the entire screening. Let’s come back to the plate visualization tab, and
press the popup button Display Class to monitor the result.

File Edit Plate0 - Plate Screen View Plug-ins  Help
Currert Plate Dimensionality Reduction HIl Systematic Emor Identfication & Correction Nommalization Report Export

1 2

Class selection
Postive (0} v

i | Classiication & Clustering

1903.844 Cument Descriptor

ool Descrptor_0 -

Descriptor List

Global only :
‘ﬂ, Descriptor_0

Apply to all plates

| Display class ¢

26137

S

As said above, the class association is random (here the compound and the controls have been
inverted). However, in term of clustering, the process was successful by differentiating the controls
and compounds properly.

As the noise is increasing the clustering becomes fuzzy as show on the next figure:

Class selection
Positive (0)

Curert Descriptor

_— Descrptor_0

Desciptor List

Global orly

Apply to all plates

Display class

In such case, the Screen->Visualization->Scatter Points give us a good overview of the phenomena.

16
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Export  Copy to Clipboard

2500

1500

1000

Descriptor_0

Let’s apply the same clustering method but this time performed in one time over the entire screen.

Clustering

K-Means -
) Plate By Plate @ Full Screen

Cluster Number [ Atomated

K-Means.

For more information, go to:

http://en wikipedia org./wiki/K-means clustering
'Waming: in such mode the results can be
inconsistent from one plate to another.

Plate by plate clustering done !

The resulting scatter points graph gives:

Descriptor 0

As usual the class association is still random, but now as the screening is process globally, there is a
consistence from one plate to another.

By choosing another clustering approach such as the Expectation—maximization algorithm (EM), it is
possible to automatically identify the optimal number of cluster. Let’s perform it his way

17
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Clustering

EM -
() Full Screen
Cluster Number |2 = Automated

EM.
For more information, go to:
hittp://en wikipedia.org /wiki/Expectation _maximizati

an
Waming: this task can be time consuming.
if the number of class is higherthan 10, the
clustering will not be peformed.

Waming: in such mode the results can be
inconsistent from one plate to another.

Note: This operation can be time consuming.

The number of identified clusters can be check on the dedicated console.

Clustering
EM -
@ Plate By Plate () Full Screen
Cluster Number |2 = Automated

WNAITINIL . LEIes L Cdn] D Linne SO psunrririg.
if the number of class is higher than 10, the
clustering will not be peformed.

Waming: in such mode the results can be
inconsistent from one plate to another. oL
Plate_{: 3 clusten(s)
Plate_1: 3 clusten(s)
Plate_2: 3 cluster|s)
Plate_3: 3 clusten(s)
Plate_4: 3 clustens)
Plate_5: 3 cluster(s)
Plate_6&: 4 clusten(s)
Plate_7: 4 clusten|s)
Plate_8: 2 clusten(s)
Plate_5: 3 clusten(s)
Plate by plate EM clustering done ! =

m

1

It is interesting to see that on plate_6, four clusters have been detected.

18
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Plate 6
13:13:Cpds

In this case, the controls have distinguished as well as two phenotypes within the compounds class.

1£s HCS analyzer v1.0.3

| File Edit | Plate Screen View Plug-ins  Help |
Class selection
i 3 - ) ) - _ i
Curent Plts . Postive (0) -
] 2 3 9 0 2 3 5 6 7 9 1971.142 Cument Deseriptor
e !

Descriptor List

Global only 5

Applyto all plates

Display class

If the same operation is performed in the entire screening in once, 7 clusters are obtained.

Note: if the cluster number identified by the EM is higher than 10, then the process is cancelled.

|| ||

.

-
Sae e
X T

e Haes oo Seb
PPNBUPRIJPERCIOPE SRLEDE S ok G S GG b 82 R T

.

Deseriplor_0

P25 ER sl
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For such an approach, the stacked histogram is the most relevant way for understanding the

clustering.
Export  Copy to Clipboard
Plate_6 - Descriptor_0 Stacked histogram.
120
00
)
400
o0
-162.51 33749 83749 1.337.49 1.837.49
Descriptor_0

The controls have been properly identified; however, the compound distribution has been split in
five distinct Gaussian distributions.

Now we can convert the entire screen wells into class2 (click on Global).

Class selection
Positive ()

Positive (0] -
1571.142 M Negative (1)

o3
4
W5 -
G

7 -

Global onhy
selected

I |~ |

Then un-select the two controls, in order to remove them from further analysis.

Class selection
| ected (-1) 0
Positive (0]
W Megative (1) -
[
|
4
|
[ -
20

Y

Institut Pasteur Korea



The plate design should look like this:

File Edit |Plate6 ~| Plate Screen View Plug-ins  Help

Dimensionality Reduction | lIl Systematic Emor Idertification & Comection

p——

Class selsction
A E’"""‘ Dnssecied NI

Normalization Classification & Clustering

1971.142 Cumrent Descriptor
De 0 ~
-
Deseriptor List

Global only
P ?

Apply to all plates

Display class

19.168

The idea now is to perform a standardization of the data. For that, click on the Normalization tab,
select Standardization and apply it to the class2 previously defined.

File Edit |Plate 6 v| Plate Screen  View  Plug-ins  Help

n Class selection
Curent Plate Dimensionaiity Reduction lIl ‘Systematic Emor Identfication & Comection Nomalization E, Classﬁcauun&uus\wgl Repart Exucn‘ Unselected 1)

Nomnalization

Cument Descriptor

Standandization Descriptor_0

Descriptor List
Negative Class : Desarptor_0
W Negative (1)

Positive Class

negative class, ther

deviation of the ne¢™ &

For more information. 5o o

Ittp:/ /en wikipedia, org/wiki/Standard scors

Normalize

This operation is one of the few process that will modify the data.
P ™

; lé By applying this process, data will be definitively modified ! Proceed 7

Due to the data structure, the first plate has not been processed (null standard deviation).
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Standardization.

Data are shifted to the average value of the
negative class, then divided by the standard
deviation of the negative class data distibution.
For more information, go to:

http://en wikipedia .org./wiki/Standard score
Flate_0 - Descriptor_0, Standard deviation = 0,
process cancelled

The full screening scatter points are then difficult to read.

Export  Copy ta Clipboard

1200-

1000-

Descriptor_0

& HCS anslyzer v103
File Edit Plste0

The scatter points become then:

Finally, we can apply an EM clustering with an automated number of cluster identification.
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EM.

For more information, go to:

http://en wikipedia .orgwiki/Expectation maximizati
on

Waming: this task can be time consuming.

ff the number of class is higher than 10, the
clustering will not be performed.

1 cluster(s) identified

Global EM clustering done !

As expected, only one cluster has been identified, as it is display on the histogram visualization.

Export  Copy to Clipboard

Positive (0) - Descriptor_0 histogram.

300 =

3.844

200

150

Sum

100

0 |||||_|_'___ 1 |||||

-3.68 -1.68 0.32 232
Descriptor_0

HCS analyzer provides also a dendogram visualization of the data. The visualization is common in
biology and provides a convenient way to check the signature distributions over a limited number of
experiments. Let’s start by generating a multivariate screening composed of a single plate with a 10
dimensions signature as follow:
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# FormForMultivariateScreen
Plate Dimension
Number of Plates
Dimension (10 =
Columns 24
Rows 4
Name: Column Selection  Meanl StdvD Mean1 Stdv1 Mean2 Stdv2 Mean3 Stdv3 Meand Stdvd Mean5 Stdv5 Mean6 St
Sl F+crotve- 0 [ - 0 20 0 » 0 20 0 2 0 20 0 2 0 20
Phenctype 11 - 50 20 50 ) 50 20 50 20 50 20 50 2 50 20
|BREREPE ) i piate |~ 100 20 100 ) 100 20 100 2 100 20 100 2 100 20
Fhenctype 3 |3 «| = |0 20 150 20 150 20 150 20 150 20 150 20 150 20
Phenctype 4 [4 ~| 7 [z00 20 200 20 200 20 200 20 200 20 200 20 200 20
Phenctype 5 |5 ~| 7 |20 20 250 20 250 20 250 20 250 20 250 20 250 20
Phenclype 6 |6 | T [3o0 20 300 2 300 20 300 20 300 20 300 20 300 20
[7 «| = |3s0 20 350 20 350 20 350 20 350 20 350 20 350 20
Phenctype 8 |3 ~| 7 [a00 20 400 20 400 20 400 20 400 20 400 20 400 20
|Phenctype 3 5 - O a0 20 450 ) 450 20 450 2 450 20 450 2 450 20
4 L r
L
Go to the menu Plate->Visualization->Hierarchical Tree
1 HCS analyzerv103 il olE)
File Edit Plate 0 ~| Plate | Screen  View  Plug-ins  Help
I ScatterPaints  CurleP [
Current Plate || Dimensionalty Reduction |I| Systematic Emor Iden| Quality Controls Histogram Chrl+H lustering Report Beport Postive (0) - o
e CtrlA 2 160.805 Curert Descriptor
LDA Ctrl+D
Descriptor_0 -
Classification Tree  Ctrl+T
XY Scatter Points ~ Ctrl+Y Descriptor List
Global
Hierarchical Tree  Crlel s;:;g’ % 3§Z§2§§E3
[¥] Descriptor_2
[¥] Deseriptor_3
7] Descriptor 4
D 5
Applyto all pates % ity
[¥] Descriptor_7
] Descriptor_8
7] Descriptor 9
087

a window as follow should appear
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16 Dendogram. Euclidean distance. Link type: SINGLE

Options

Rk

kil

On the very left side of the dendogram, the user can see the color related to the well classes,

followed by the well position. Then, next comes the signature associated to the well.
Note: each descriptor is separately normalized between -1 to +1.

And finally the tree by itself. One can access the tree options by displaying the option window and

selecting the Clustering->Hierarchical box.

Note: those options will be also applied for the hierarchical clustering process

[ Options

| Misc. I Emore Identif. & Comect. | Generate Screen\ngl

| Import / Export I Display |GU53|‘IHQ | Classffication | Comelation matric

Hierarchical
Distance Euclidean
Link Type SINGLE
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16 Dendogram. Euclidean distance. Link type: WARD ST

Options

11
1x4]
i3]
12
2t

oEze

Secl

gEE;

CREECITE

II.F “ - l.-. L

ity

o

ST TS S T S S NS

HEES AR

The user has to remember that such hierarchical clustering computation is highly related to the
number of wells involved. Thus, the computational time can increase a lot for high number of data
points, and the related dendogram display becomes quickly unclear.

Phenotypic classification
For a clear understanding of the phenotypic classification, we will start this section by generating an

artificial multivariate screening.

Click on file->Generate Screen->Multivariate.

-
i HCS analyzer v1.0.3

File | Edit

%

= Load Screen Ctrl+L
44 ImportScreen  Ctrl+] Dimensionality Reduction ! Syste

| Generate Screen 3 | Univariate Ctrl+03

Multivanate Cirl+Al+G

Save Screen
Add Plates Ctrl+A

Link Data

B Exit

Increase the dimension of the data to 4, and keep the original set-up for the other parameters.
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& FormForMultivariateScreen o= ]
Plate Dimension
Mumberof Fistes |10 g
Dimension ¥
Cokmns 2 z
Rows G 2
Name Column Selection Meanl  StdvD  Meanl  Sidvl  Mean2  Sidv2  Mesnd  Sivd |

» o} -] @ o P 0 P 0 2 0 P
1 < @ s P 50 2 50 2 50 |20
Erepte | v| (4] | 100 2 100 0 100 2 100 2
Phenotype 3 |3 [« 150 |20 150 2 150 2 150 |20
Phenotype 4 4 [~ 200 E) 200 ) 200 2 200 »
Phenctype 5 |5 v 250 »n 250 0 250 0 250 »n
Phenotype 6 |6 - ECE 300 2 300 2 0 2
7 = 50 » 350 2 150 2 50 »
8 - I 400 20 400 2 w0 o
) - 450 P 450 ) 450 2 450 2

In such a mode 10 plates containing 3 different phenotypes (represented by multivariate Gaussian
distribution, in a 4 dimension space, with means and standard deviations defined in the control).
Phenotype 0 and 1 will be located respectively at column 0 and 1.

Click Generate.

File Edit |GEE -| Plate Screen  View Plug-ins  Help

Plate 0 L Class seleck
urPlated }mrz\mn &Cmvedmnl Normalzation Pasive (0)

13 14 15 16 17 18 20 2 2 115631 Cunrent Descriptor

bl Descriptor_0

Descriptor List

Global anly Desciptor_0
Deseic|
D 2

Applyto al plates

You can look at the points distributions along the different axis by clicking on Screen (or Plate) ->
Visualization -> XY scatter points, and by choosing different descriptors along the axis.
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Export

Copy to Clipboard

Descriptor_0

Descriptar 0

116.378720895276

§0.7049688502277

65.0312568011797

39.3575247521317

13.6837927030837

-11.9859393459643

Descriptor_1

Descriptor 1 -

13.9803431322331 38.1857272102999 64.3911112883667 83.5964953664335 114.8018794445

In such example, the phenotypes are clearly defined and well separated. We can also visualize the

linear discriminant analysis (LDA) on a plate. To do that, click on Plate->Visualization->LDA

s HCS analyzer v1.0.3

[=[@] = ]

File Edit Plate 0

= Plate Screen  View Plug-ins  Help

Syﬂwmwwmamm|- Nermalization

P

| (] cessicaton s st [ E2580 | Pepot S
0 2 22

10 1 2 13 4 15 6 7 18 21

Neutral Clzss |
Positive (0)
B Negative (1)

Class selection

Positive (1)

- 16

115631 Current Desciptor
m Descriptor_0 -
Deseriptor List
Giobl only Descrptor_0
Descrptor_|

Apply o 3l plates

Display class

8215

Deserptor_2
Descritor_3

The user has to select a class that will not be taken into account for LDA computation but by
projected in the resulting space. Let’s choose Phenotype 2 (in dark green).
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Export  Copy to Clipboard

1268

774

280

215

-7.09

0.153«Descriptor 0+ 0 328D escriptor 1+ 0 372D escriptor 2 +-0.854x

-12.03
4346 9346 14346 19346

0.333Descriptor_0 +0.507«Descriptor_1 +0.343xDescriptor_2 +0.714xDescriptor_3

The horizontal axis of this space represents the linear component that maximize here the separation
between the phenotypes 0 and 1 (light green and red).

If we consider those phenotypes as controls, we can then perform a supervised classification by
displaying the corresponding tab.

[ & HCS analyzervins

File Edit Plate0 = Plate Screen View Plug-ins  Help

Cnmﬁu 244 uassmmunwugemgf‘mm‘ % B

Clustering Classfication

Curent Desariptor
K Heans - 25 - Descrptor_0 -
Descrptor L
© PateByPlste  © Ful Sereen © Plate ByPlste ) Ful Sereen e
Descriptor_1
Cluster Number [2 = Automated To Be Classifed 2 ~ Descriptor_2
uster Numt [ Ao Descriptor_3
[Kiieans [c25
For more information. go to: For more information. o to
o //en wikiveda ora/ski/Kmeans chustenng o/ /en wikpedis ora/wiki/C4 5 aloorthm

The classification algorithm can be selected here.
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if the Plate By Plate radio button is checked, then each plate will be considered independently. It

means that, the learning step will be performed on each plate and the classification will follow. If the

Full Screen radio button is checked then, the learning step will be performed on all the screening

data, then applied to all the wells.

Note: In a full screen process, the user will have to perform normalization step to make the data

consistent.

The user has to specified a To Be Classified class. This class will not be taken into account for the
learning step, but will be (as all the other wells) classified. Typically, this represent the screened

compounds.

To Be Classfied

)

Positive (00 -
Cds B Megative (1) B
For maore information, ¢
http-//en.wikipedia.or & 2 E

4

B

&

H7 -

Let’s choose Class 2, and then press Classify button.

WG HCS analyzer v1.03
File Edit Plate0 ~ Plate Screen View Plug-ing  Help
Currert Plate | Dimensionalty Reduction IIl Systematic Emor \demmcalwon&cammnl Nurmahzal\un‘ Classification & Clustering Report mun‘
Clustering Classification
K-Means - a5 -
© PateByPlts @ Ful Sereen © FlaeByPate O Ful Screen
Cluster Number 2 D Astomated To Be Ciassfied 2 -
ns [ca5. =

For more rfomation, go to For more rformation, gota 3 '

ito://en wiipedia org /wiki/Kmeans clusterng o /en wikipecia ora/niki/C45 alqorthm ——
48~ 2 classes - Pie: Plate_DOK
482 classes - Pite: Plate_1 OK
48 - 2 ciasses - Pite: Plate_20K C4.5 classification process finished !
1148 - 2 classes - Plate: Plate_30K B\ Press (Ctrl+T) for current plate tree.
48 -2 classes - Plte: Plate_4 0K =
482 classes - Pite: Plate_5 0K
J48 - 2 classes - Plate: Plate_6 OK
48 -2 classes - Pite: Plate_7 OK
48 - 2 classes - Plte: Plate_8 OK
482 classes - Pite: Plate_9 0K

=

Class selection
Postive ()

Curent Descriptor
Descriptor_0

Descrptor List

Descriptor_0
Descriptor_1
Descriptor_2
Descriptor_3

When done, information about the classification process is displayed, and in the case of C4.5

classification, the user has the opportunity to access each resulting tree. The trees are associated to
each plate, and then the user has to selected the plate first and after either using the shortkey Ctr/+T

or click on Plate->Visualization->Classification Tree.
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Ere . )

@800

lass0 (16.0

H@d0s

Descriptor_0

<=10.618125

(Comectly Classfied Instances 30
Incomecthy Classfied Instances 2
Kappa statistic 0875
Mean absolute emor 0.0625
Root mean squared emor 025
Relative absolute smor 125 %
Root relative squared emor 50 %

(Coverage of cases (0.95 level)

| Total Number of Instances
=== Confusion Matrix ===

8 b <-classfied as
14 2] 3 =ClassD
0161 b =Class1

>10.618125

Class1 (16.0)

Mean rel. region size (0.95level) 50 %
3z

9375 %

6.25

%
%

By going back to the plate visualization, the user can assess the quality of the results.

File Edit Plate0

- Plate Screen  View Plugiins  Help

Cument Plate ‘ y

A(‘nmll Nomalization

115631

Class selection

Postive (0)

Curert Descrptar

[ i i

Global
Global orly
selected

Aoplyto al pletes

Diplayclase

£215

Desarptor_)

Descriptor List

In this specific case, the classification is obvious, and the compounds have been classified in the
same category as the phenotype 1.

Export  Copy ta Cliphoard

Desoriptor_0 -

Descripior_0

116.378720899276

‘90 7049888502277

65.0312568011797

3§ 3575247521317

13.6837927030837

-11.9899353459643

Descriptor_1

13.9803431322331 39.1857272102999 64.3911112883667 89.5964953864335 114 8018794445

31

Emren e T e

Y

Institut Pasteur Korea



siRNA screening

In the context of siRNA screening, and if the user has locus ID associated to each well, we offer the

possibility to connect the application to gather information about the genes involved as well as the

pathways.

While loadint the screening the user has to specify the Locus ID such as follow:

Plate Dimensions

Columns

)

Data Name

Type

Readout 0

Readout 1

Readout 2 =

Plate384

Flate name

SRPODD453

SRPOOD47S

SRPOO0S02

Well 384w

Well position

D24

P20

G

Cat

Descriptor

Druggable

Druggable

Druggable

Catalog Number

Descriptor

1

2

3

Gene Symbol

Descriptor

1

2

3

Description

Descriptor

adrenocortical dy...

deleted in esoph...

hypothetical pror

Locus 1D

Locus ID

65057

115123

57574

Flua1

Descriptor

0.8228594

0.7233504

0.5090863

Size

Descriptor

0.9823682

0.9870385

0.7240621

Volume

Descriptor

59.26911584

183.9027118

137.0042838

Ratio1

Descriptor

1442518273

2340326818

135.0108665

Fluo2

1EEEEOEDOOoOOEE

Descriptor

90.0408853

176.5913403

74.81596763

Tk e

=

N4 EI7497D

791 EE7I700

LU}

1QR nont ARe

|

Ok

In such context, the locus ID will be associated to each well. By right clicking and selecting Info from

the contextual menu, the user can check the locus ID of a specific well.

Infa

Update and close

Name  4-aminobutyrate aminotransferase
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The user can also select Kegg to initiate a connection to the Kegg server.

Info

Histogram

Copy Visu.

Note: for the option an internet connection is required.

If information about the gene are available, a window such as follow will be displayed.

£ Gene Infos

o] [ |

K[cc Transcriptional misregulation in cancer - Homo sapiens (human)

=Cancers of haemalop oietic and lymphoid tissues=

Acule myebid leukemia (AML)
Mutation
DA
-

(TF)
Acute rayeloid leukersia

Miuion  pyqn
<

e

el EONS | Piftereniation
resistance.

Help )
[ Pathway menu | Organism menu | Pathway entry | Download KGML | User data mapping ]
Homo sapiens (human) - 100% -
TF: Transcription factor
I TRANMSCRIPTIONAL MISREGULATION IN CANCER | Transcription factot fision
i——m':‘:l Acute ic eukemia (ALL T ic leukemia)

S'Parter 3Parher

[oro | - Differentiation
»
resistance

- Differentiation
resistance

—w Differentiation
resistance

—— Proliferation

Iesistance

Differentiation.
= resistance,
peoliferstion

11;19)(q23p13.3)
D&
o—»
514353

(TF)
H10;L4) ez 1), 971035324

»

[ —— o i
(TF) DN& resistan)
dl(113(p12p13), K11 4Pl gL L), (75113513
e [ S
(e ] | S@. P | ———wDiffen

Prolifer
cell sury

(TF)
Multple myeloma
KL416)(q32523) Difa |— — - Mgelomas ol
(o HMeF | o—
TF — — - Melorea adh
bote rao

1141 4)(ply32)

< m

ENTRY 3206 CDS  Hsapiens
NAME HOXA10, HOX1, HOX1.8, HOXTH,
MGC12859, PL.

DEFINITION homecbax A10

(ORTHOLOGY K09295 homeobax protein

He

PATHWAY  hsal5202 Transcriptional misregulation
in cancer
ICLASS  Human Diseases; Cancers; Transcriptional
imisregulation in cancers [PATH:hsa05202]
POSITION 7p152
MOTIF  Pfam: Homeobox Homeobox_KN
PROSITE: HOMEOBOX_1
PROKAR_LIPOPROTEIN GLY_RICH PRO_RICH E
HOMEQBOX 2 b
DBLINKS  NCBIGI: 182765442
NCBI-GenelD: 3206
OMIM: 142957
HGNC: 5100
HPRD: 00845
Ensembl: ENSG00000253293
UniProt: P31260
\AASEQ 410

MSARKGYLLPSPNYPTTMSCSESPAANSFLVDSLISS
(GRGEAGGGGGGAGGGGGGGYYAH

GGVYLPPAADLPYGLOSCGLFPTLGGKRNEAASPGS
(GGGGGGLGPGAHGYGPSPIDLWLD

\APRSCRMEPPDGPPPPPQAGPPPPPQPPQPAPQATS
ICSFAQNIKEESSYCLYDSADKCPK

[VSATAAELAPFPRGPPPDGCALGTSSGVPVPGYFRLS
IQAYGTAKGYGSGGGGAQQLGAGP

FPAQPPGRGFDLPPALASGSADAARKERALDSPPPPT
LACGSGGGSQGDEEAHASSSAAE

ELSPAPSESSKASPEKDSLGNSKGENAANWLTAKSG
RKKRCPYTKHQTLELEKEFLFNMY

LTRERRLEISRSVHLTDRQVKIWFQNRRMKLKKMNR
ENRIRELTANFNFS
NTSEQ 1233

castateatac

‘gggcagagae

\gttactacgcccac 2

Where the gene of interest is highlighted in orange. In parallel, another window displays the

pathway(s) related to this gene.
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4-aminobutyrate aminotransf... @

nath hsal5202

By double clicking on the pathway of interest, another window pops up, providing information about
it.

e Transcriptional misregulation in cancer - Homo sapiens (human) = |- [E- e S

K[cc Transcriptional misregulation in cancer - Homo sapiens (human)

| Help )

[ Pathway menu | Organism menu | Pathway entry | Download KGML | User data mapping ]

Homo sapiens (human) - @ 100% =
TF: Transcription factor
TRANSCRIPTIOMAL MISREGULATION IN CAMNCER | Transcription factor fusion
l_—EH:l Acute ymp hob lastic leukenia (ALL) (Precursor T hymp hob lastic leukemia)
5“Partier 3-Parmer 11123 pl3 T Di [wEs? | [Hoxas] — ™ glsl |
e H ENL w0 [mmi] [roman] [S1m1 |
= Cancers of haematop oietic and bymp hoid ticsues=
Acute myeloid leukemia (AML) U5;10(e35432) (514 | Forc]
CUEE M)
Mataion HFGD | [GRIAS
DN &
Ot CEEIE [aro ] _, Differentiation 10,1241 1), H7,10)(e35,524)
3 [cracse| [z | [z —» o—»[ctm oy Di
W
(TF) target genes g Differentiation . ) )
DH& Tesistance el 1Pl 2pl 30, 61111 40(p1 31 1), 711333 p13)
C/EEF | C—®{ Per (TF,
el e fra ] D iy o] -
Mlmbzﬂm‘ Differentiatio L | o—»[3T ] Dif
FU.L Q74| CSFIR | —W JIierEnianon pTe ———e
1821 )(522,922) (TF} D& 151
Hodgkin lymp homa
I O~ [ D11 | —W Differantiation Arplification
DNA
D64 [cRl fb—wo—»
DN & (TF)
O Plirgihin| — — —# Proliferation Hairy-cell leukemia
1151 T2212) . N Mutation.
0—*-———“ el survmvel”
(TF)
DHA C/EEP: Multple
C—- — — — Differentiation uliiple myeloma
| B 1751 Tesistance H14;16)g32,523) DNA m———F‘Myeloma
L) _— [ Hwr ] i
o I -137 —— yelom:
} . Difmatsicn 1(414)(1316,0132) (T bote raar
—* resistance,
e I ke [T = e i
V
Lymphop hsmacytic hmphoma O—® | CCHDZ2 — — —# Cellcycl
9.1 4)pl 3 32 Dis -
Arute b hob et bakemia (411 (Precurear B hrun hoh hetic bakemiad H9,14)(pl 3,932 farery

] I »

In order to extract automatically information about the pathways involved in a certain phenotype,
the user can select the following menu Screen->Gene Analysis->Pathways analysis.
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File Edit SRP000459

+ Plate | Screen | View  Plugeins

»

Help

F—

|| Dimensionalty Reduction HIl Systematic Emor |dentfication

Quality Controls  »

Gene Analysis »

Pathways analysis

Applyto all plates

Class selection
Posttive (1)

Descriptor Li

]

[¥] Volume
[¥] Ratiol
] Fuo2

Current Descriptor

The application will then parse all the genes/well of the current selected class and gather the
pathways related. At the end of the process, a pie chart displays the ratio of pathways involved and

extracts the most recurrent.

Systemic lupus erythematosus
“Homo sapiens (human)

s Cell achesion molecules (CAMs)
~Homo sapiens (human)

s T0lHlike recepior signaling
pathway - Homo sapiens (human)
Salmonellz infection - Homo
sapiens (human)

Tuberculosis - Homo sapiens

B man)

ECM-receptor interaction
- Homo sapiens (human)
Hematopoietic cell lineage
- Homo sapiens (human)

mm MRNA surveillance pathway
- Homo sapiens (human)

Veint signaling pathway - Home
sapiens (human)

Adherens junction - Homo
sapiens (human)

mm Melanogenesis - Homo sapiens

Pathways in cancer - Homo
B piens (human)
Colorectal cancer- Homo
sapiens (human)
Endometrial cancer - Homo
W apiens (human)
Prostate cancer - Homo sapiens
{human)
Thyreid cancer - Homo sapiens
(human)

Basal cell carcinoma - Homo
sapiens (human)
Acute myeleid leukemia -

B |} omo sapiens (human)
Acthythmogenic rightventricular

. cardomycpathy (ARVC) - Homo
sapiens (human)

sy NOD-like receptor signaling
pathway - Homa sapiens (human)

- bt‘agmna)llusls -Homo sapiens
uman

Transeriptional misregulation
in cancer - Homo szpiens
(human)

MAPK signaling patirway -
Homo sapiens (human)

s Amyotrophic lateral sclerosis
{ALS) - Homo szpiens (human)
Herpes simplexinfection
- Homo sapiens (human)

Shigellosis - Home sapiens
{human)

1 FormForPie b e

Notes: Due to the internet connections, this process is highly time consuming. This operation can be

performed during the report process.
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Development

Start by extracting the complete solution from the “HCSAnalyzer.zip” file.

@Uv\ 0+ Computer + New Volume (E) » Test »

~ [ 49| [ searcn Tes

Organize v B Open ~

Bum MNew folder

Name

B HCSAnalyzerzip

HCSAnalyzer.zip
WinRAR ZIP archive

Date modified: 2/20/2012 1
Size: 41.7 MB

Date modified Type

2/20/201210:16 AM ~ WinRAR ZIP archive

Size

42,728 KB

B HCSAnalyzerzip - WinRAR (evaluation copy) [=/@] = ]
File Commands Tools Favorites Options Help

= L) By o) B O | |y 4 &

Add  ExtractTo View  Delete Wizard  Info | VirusScan Comment  SFX

[E | B HCSAnalyzerzip - ZIP archive, unpacked size 121,656,982 bytes -
Name = Size Packed Type Modified

. File folder

| HCSAnalyzer File folder 2/20/20121041...
4 (I 3
=-a Total 1 folder

Double click on the solution file to launch the development environment tool.

One solution (“HCS Analyzer”) containing two projects (“HCS Analyzer” and “HCSPlugin”) has to be

loaded.

@l 1 » Computer » NewVolume (E) » Test » HCSAnalyzer » > &,l Search HCSAnalyzer )

HCS Analyzer.sin
Microsoft Visual Studio Solution

Date modified:

: 2/20/2012 10:07 AM

Size: 267 KB

Date created: 2/20/201210:23 AM

36

Organize v ©0 Open v Burn New folder B= 0 @ ‘
~ Name - Date modified Type Size

1. bin 2/20/201210:16 AM  File folder

1. Classes 2/20/201210:16 AM  File folder

). Controls 2/20/201210:16 AM  File folder

1. Forms. 2/20/201210:16 AM  File folder

) HESPlugin 2/20/201210:16 AM  File folder

b obj 2/20/20121016 AM  File folder

1. Properties 2/20/201210:16 AM  File folder

). Resources 2/20/20121016 AM  File folder

.. Semvice References 10/18/2011 2:12 PM  File folder

). Web References 2/20/201210:16 AM  File folder

|| app.config 2/20/20129:20 AM  CONFIG File 2¢8

) Classl.cs 10/4/2011337 PM  Visual C# Source . 18

Q:I Class2.cs 2/20/20129:29 AM  Visual C# Source . 1kB

@) Classif.cs 2/20/20129:27 AM  Visual C# Source . 0K8

Q:I Clustering.cs. 2/20/20129:29 AM  Visual C# Source . 18 KB

‘g DimensionalityReduction.cs 2/20/20129:29 AM  Visual C# Source f. 16 KB

G HCS Analyzer.csproj 2/20/201210:07 AM  Visual C# Praject fu, nBKE

2% HCS Analyzer.csproj.user 2/20/20129:22 AM  Visual Studio Pro)j. 2B
S |15 HES Analyzerssin 2/20/201210:07 AM  Microsoft Visual S... 3KB
< ] Import_Export.cs 2/20/20129:29 AM  Visual C# Source f. 95KE
- ] Normalization.cs 2/20/20129:29 AM  Visual C# Source f... 13KkB
= f&:l SystematicErrorCorrection.cs 2/20/20129:29 AM  Visual C# Source f. 6 KB
3 ] WindowHCSAnalyzer.cs 2/20/20121001 AM  Visual C# Source . 1658
E Q:I ‘WindowHCSAnalyzer Designer.cs 2/20/20129:29 AM  Visual C# Source . 152 KB

] WindowHCSAnalyzer.resx 2/16/20129:46 AM  RESX File 162 kB
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90 HCS Analyzer - Microsoft Visual Studio (Administrator)

Fle Edt View Refactor Project Build Debug Team Data Iools Arghitecture Test Analyze Window Help
Pl Sl %9 - - G- CH tebug || (| Listcells =
MR WindowHCSAnalyzer.cs X

4 General A HCSA

Solution Explorer
Jels@p3aa
Web References -
There are no usable = ~
. 23 bin
controls in this group. public partial class :
< "3 Classes

Drag an item onto this
3 Controls

text to add it to the & braverouse;
toolbox. static Copletescreening; ~rai

myconsole;
Plateistuindon; C3 Resources
Global1nfo; i app.config
@) Class2.cs
= public HCSAnalyzer()| ) Classifcs
* private void HCSanalyzer_Load(object sender, e)| L (7] Clustering.cs |
&) DimensionalityReduction.cs 3
7] Import_Export.cs
- : T ] Normalization.cs
& SystematicErmorCorrection.cs
7 WindowHCSAnalyzer.cs
A HCSPlugin

zerHCS o

S namespace ACSAnal]
¢

U Solution Explorer [LREEN

Properties v 3 Xx

Error List
Q 0Erors

Descrig
3 Eror List

i) 0 Messages

1\ 0 Wamnings

tion File Line Column
B Output B Find Results1 % Find Symbol Results By Pending Changes [ Code Metrics Results

PARLLY R Server Ex.

Press debug to launch the software.

@0 HCS Analyzer (Running) - Microsoft Visual Studio (Administrator)

File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help
ERE R T TR R Y S ) (e T = =1 %=1 ) o[ E= R

WindowHCSAnalyzercs 8 X Solution Explorer

AGenenl % HCSAnalyzerHCSAnalyzer # bHaveMouse 4=
=inamespace ACsAnalyzer £ |23 Solution 'HCS Analyzer' (2 projects)
There are no usable controls in this group. Drag 1 2 @ HeS Araiyzer
an item onto this text to add it to the toolbox. = public partial class =
A - ~ 4 Properties
w0% - [T— y + il References

File  Edit - Plate Screen View Plugrins  Help

(Class selection
Current Plate Dimensionaity Reduction lIl ‘Systematic Eor Idertification & Comection Nomalization Classification & Clustering Postive (I) -

o Currentt Descriptor

Descriptor List

Applyto al plates
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Plugin Development

Open the HCSAnalyzer solution as describe above. Add a new project to the solution.

. s

w Help

S|k B

File

*ending Changes [=]

Solution Explerer

o
o) Solution 'HCS Analyzer’ (2 ===+
> [ HCS Analyzer 4 Build Solution
> (F HCSPlugin Rebuild Solution

Clean Selution
Batch Build...
Configuration Manager...
Calculate Code Metrics
Project Dependencies...
Project Build Order...
Add
Set StartUp Projects...
(% Add Solution to Source Control...
A Paste
Rename
[§ Open Folder in Windows Explorer

Properties

New Project..
Existing Project...
New Web Site...

ey Bisting Web Site...
Ctrl+Shift+A
Shift+Alt+A

] New Item...
(] Bdsting tem...

Alts Enter New Solution Folder

o |
J

ERESITEENY =Y W Team Explorer

Properties
HCS Analyzer Solution Properties

Line Column  Project (21 =]
(Name) HCS Analyzer
Active config Debug|Mixed Platforms
Description
Path EAHCSAnalyzer\HCS Analyze:

Startup project HCS Analyzer

(Name)
The name of the solution file.

Aetrics Results

Choose the “HCSAnalyzer Plugin” template and specify the name:

38
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R
e
Recent Templates [.Nl—.T Framewaork 4 - ] Sort by: [Defanl.t | Search Installed Templates P |
Installed Templates T Vieual C#
] 4% ASP.NET MVC 2 Web Application Visual C# ype: Visua
4 Visual C = <No description available>
Windows
Web VC*] Silverlight Application Visual C#
Office
Cloud £;ci 1 Silverlight Class Library Visual C#
Reporting | |
SharePoint IC_%a WCF Service Application Visual C#
Silverlight
Test % ASP.MET Dynamic Data Entities Web ApplicationVisual C#
WCF
Workflow @ Enable Windows Azure Tools Visual C#
Other Languages
; [
Other Project Types ﬁ}i Excel 2010 Workbook Visual C# s
Database x
Maodeling Projects @ Outlook 2010 Add Visual C&
Test Projects [p:.c utlool -in Isua
Online Templates ch
R E[l%' Word 2010 Document Visual C#
@ Activity Library Visual C#
Cﬂ% WCF Workflow Service Application Visual C#
% HCS5Analyzer Plugin Visual C#
Name: My HCS Analyzer Plugln
Location: Ch\DevForTemplatel, A

.

Note: To have access to this template, the “HCSAnalyzer Plugin.zip” has to be present in your Visual
Studio template directory (e.g.:

“C:\Users\Myself\Documents\Visual Studio 2010\Templates\ProjectTemplates”).

At this stage you need to add two references to your plugin project :

- e

|| B O

Selution Explorer

a5 E s

. Solution 'HCS Analyzer' (3 projects)
b (5] HCS Analyzer
b (5] HCSPlugin
4[5 My HCS Analyzer Plugin
[» [=d Properties

4 || References!

« Add Reference...
- Add Service Reference...
-3 oy -4

<3 System.Windows.Forms
b ] Forml.cs

Click on the “Browse” tab, and go to your HCSAnalyzer development directory (probably something
like “C:\HCSAnalyzer\bin\Debug”) and select “HCSAnalyzer.exe” and “HCSPlugin.dlIl”
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|.NET [ com | Projects| Browse |Recent|

H
=)

Lookin: |, Debug - & l’} EF -

MName ° Date modified Type Size
. Plugins 2/20/2012 3:06 PM  File folder

(| Accord.dll 1/19/201211:25 AM  Application extens... 6 KB
%] Accord.Math.dll 1/3/201210:35 PM Application extens... 231 KB
(%] Accord.Statistics.dll 1/3/201210:36 PM - Application extens... 246 KB
| AForge.dll 1/19/201211:28 AM  Application extens... 17 KB
(%] AForge.Math.dll 12/12/2011 818 PM  Application extens... 67 KB
%) AlgLib.dil 4/27/201112:34 PM Application extens... 927 KB

| & HCSAnalyzer.exe 2/20/2012 2200 PM  Application 2831KB |
|| HCSAnalyzer.exe.manifest 2/20/2012 200 PM MANIFEST File 30 KB
[F]HCSAnalyzer.vshost.exe 2/20/20123:26 PM Application 12 KB
|| HCSAnalyzer.vshost.exe.manifest 2/20/2012 200 PM  MANIFEST File 30 KB

£ & HCSPlugin.dil 2/20/2012 2200 PM  Application extens... 10 KB |
(| ICSharpCode.SharpZipLib.dil 9/10/2010 11:24 AM  Application extens... 196 KB
(| IKVMLAWT. WinForms.dll 3/17/20116:31 AM  Application extens... 176 KB
(| IKVM.Open)DK.Beans.dll 3/17/20116:31 AM  Application extens... 221 KB
(| IKVM.Open) DK.Charsets.dll 3/17/20116:31 AM  Application extens... 4853 KB
(| IKVM.Open)DK.Corba.dll 3/17/20116:31 AM  Application extens... 2144 KB
(%] IKVM.OpenlDK.Core.dll 3/17/2011 6:31 AM  Application extens... 3155 KB
(| IKVM.Open DK Jdbe.dll 3/17/20116:31 AM  Application extens... 386 KB
(| IKVM.Open)DK.Management.dll 3/17/20116:31 AM  Application extens... 1324 KB
(| IKVM.Open) DK.Media.dll 3/17/20116:31 AM  Application extens... 813 KB

m

File name: "HC5Plugin di" "HCSAnalyzer exe"

Files of type: | Component Files (*dll;* thb;* olb;™ ocx;” exe;” manifest)

Once compiled, your plugin needs to be located in your HCSAnalyzer plugins directory. To do that

automatically, double click on plugin Properties, and go the “Build Events” tab:

Window Help

Build Debug Team Data Tools Architecture Test Analyze

My HCS Analyzer Plugin® 3

4 2A[9 -0 - @5 b [pebug -| [ [ -5 G e e Bl B -

\-\\ )

Application

Configuration: | N/A Platform: [N/A -
Build
— Pre-build event command line:
Debug
Resources p .
SIS Edit Pre-build ...
Settings Post-build event command line:
Reference Paths
Signing 2

< L3
Code Analysis

Edit Post-build ...

Solution Explorer
|y
[ Solution "HCS Analyzer' (3 projects)
& I HCS Analyzer
G HCSPlugin
4 (5 My HCS Analyzer Plugin
4 |y Properties|
4] Assemblylnfo.cs
» 1 Resources.resx
[ Settings.settings
4 [ References
-3 HCSAnalyzer
-3 HCSPlugin
-3 System
-3 System.Core
-3 System.Drawing
-3 System.Windows.Forms
3 Forml.cs

and specify your plugins directory in the “Post-build event command line:” (here “copy
"S(TargetPath)" "E:\HCSAnalyzer\bin\Debug\Plugins" ”)
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~
File Edit View Project Build Debug Tesm Dsta Tools Architecture Test Anslyze Window Help
e e L e R - e A A |~ 1 @B
LBl My HCS Analyzer Plugin® X i
4 General 2=
Application 2 Solution "HCS Analyzer' (3 projects)
There are no usable quration: |N/A Platform: | N/A " 0 HCS Analyzer
controls in this group. .
Drag an item anto this > [ HCSPlugin
text to add it to the Pre-build event command line: 4 (F My HCS Analyzer Plugin
Build Events™ >
toolbox. A 4 [ Properties
Denty <) Assemblylnfo.cs
> (3 Resources.resx
Resources 5 5 > ] Settings.settings
4 [ References
S Edit Pre-build .. 3 HCSAnalyzer
-3 HCSPlugin
Settings Post-build event command line: -3 System
Reference Paths 3 System.Core
-3 System.Drawing
e L -3 System.Windows.Forms
‘ v » [ Formlcs
Code Analysis
Edit Post-build ...
Run the post-build event:
On successful build -
= Solution Explorer
!
- ] =l
Show output from: J2 @32
34 Toolbox 55 F = Output =

Finally give a name and a menu location to your plugin by clicking on the “Resources” tab and by
filling out the three corresponding cells:

File Edit View Project Build Debug Team Data JTools Architecture Test Analyze Window Help
P S 4 B9 - -5 b [Debug - | [ | e B -
Toolbox 23l My HCS Analyzer Plugin® Solution Explorer
4 General Eia)
Application st Strings = | ] Add Resource ~ X Remove Resource | - - | Access Modifier -3 Solution "HCS Analyzer' 3 projects]
> (E8 HCS Analyzer
(EH HCSPlugin
4 [ZH My HCS Analyzer Plugin
4 [ Properties
Debug menu Data Analysis #] Assemblylnfo.cs
name [Compute EC50) b Resourcesresc
Resources* » £ Settings.settings
4 [ References
Services -3 HCSAnalyzer
-3 HCSPlugin
-3 System

Reference Paths -3 System.Core
-3 System.Drawing

There are no usable
controls in this group.
Drag an item onto this
text to add it to the
toolbox

Build

Name - Value Comment
B author MySelf

Settings

Signing -3 System.Windows.Forms
> [E Formles
Code Analysis

&3] Solution Explorer [ RSy

Properties

name String
Output

showoutputfon [ @ |&a%| ==

Filename

Persistence Embedded in .resc

Tvn stem.String. mscerib. ™
(Name)
Name used to identify the resource in code.

Server Bx.. B Error List [JEKOMENd B Find Results1 ¥ Find Symbol Results I§y Pending Changes [Bl Code Metrics Results

Creating project "My HCS Analyzer Plugin'... project creation successful.

You can then develop your plugin and launch the HCSAnalyzer application. Your plugin will be
available through the menu “Plug-ins”
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&0 HCS Analyzer (Running) - Microsoft Visual Studio (Administrator)

File Edit View Project Buid Debug Team Data Tools Architecture Test Analyze Window Help

AR =" N A=Y N R R e R =N 2

Rl My HCS Analyzer Plugin -

Solution Explorer
22
4 Solution 'HCS Analyzer' (3 projects)
(5 HCS Analyzer

 HCSPlugin

5 My HCS Analyzer Plugin

4 L Properties

4 General

Resources lsbe] Strings ~ | ] Add Resource ~

There are no usable controls in this group. Drag
an item onto this text to add it to the toolbex.

Name Val »

8

| % M -] | S 5 5 5 4 ] B -

2

l.:.El

File Edit v Plate Screen View | Plug-ins | Help

Dimensionaity Reduction

I

lIl ‘Systematic Error Identfication & Comection

Data Analysis  » Compute EC50 - MySelf

Gass selection
Posttive (0)

Current Descriptor

Descriptor List

i
Applyto all plates. U
el
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