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 atrtificially generated siRNA screenitapase composed of 2537
wells distributedover 68 plates.The plate format is a regular 384 wells plate, with 24 columns and
16 rows.
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Import Screening

Even if HCS analyzer is able to import MTR files, ibkas 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
adoubleformat. The user has the possibility to add 3 others specific data:

- A name (compounds or siRNA name by example)sasg

- An information as atring

- A Locus ID as anteger 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: Thenames as well as the position of the columnrdx have to follow any rule as the software
loader is flexible enough to deal withis kind of variability.

Plate384 Well 384w Cat Catalog Nun Gene Symbol  Description Locus ID Fluol  Size Volume Ratiol Fluo2 Texture Randl Rand2 Rand3 Rand4

SRP00045®24 Druggable 1 1 adrenocortical dysplasia homo 65057 0.822859 0.982368 59.26912 144.2518 90.04089 104.5234 48.66298 35.7505 36.28192 14.8304«
SRP00047%20 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
SRP00050%11 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. 0.39793¢
SRP00046%09 Druggable 4 4 hypothetical protein 15E1.2 54708 0.75825 0.943229 58.89768 196.4233 54.3536 118.3427 35.54298 47.71962 46.30442 9.89108!
SRP00046%05 Druggable 5 5 82-kD FMRP Interacting Protein  1029¢ 0.913974 0.936443 144.9422 481.5817 40.2687 156.4878 33.01084 18.35786 16.16318 32.867¢
SRP000474&16 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. 42.2159¢
SRP00048M10 Druggable 7 7 3 exoribonuclease 9297¢ 0.983895 0.993165 23.72045 125.6528 19.88528 38.27095 17.06228 42.23741. 13.09605 14.6373¢
SRP000466&13 Druggable 8 8 gamma tubulin ring complex pi 23591 0.781394 0.883409 288.7793 1185.202 112.0497 310.5889 35.11503 24.39241. 49.79913 9.48599¢
SRP00043D16 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 36.4898«
SRP000469124 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 38.5913¢
SRP00043D18 Druggable 11 11 8D6 antigen 55964 0.916994 0.882256 155.6142 187.1925 54.14138 91.08958 38.03543 4.182601. 11.05194 11.1174¢
SRP00043©20 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 1.986981
SRP00046%08 Druggable 13 13 ataxin 2-binding protein 1 2317€ 0.937335 0.848266 113.7 171.2941. 25.2004 33.61339 3.128092 1.025906 6.887327 31.69431
SRP00048421 Druggable 14 14 ataxin 2-like 151011 0.86169.. 0.974512 61.80003 157.4689 96.43404 89.46256 47.26814 33.45952 5.308625 29.8281
SRP0004305 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 33.6710-
SRP000483/07 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 47.5282%

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

Options

Comelation matrix | Misc

Import Names

1- Single Mode: The row position is given by an

alphabetical character. Row and column positions

Import / Export | Display | N ion | Clustering | Classfication . .
Viel postion mocke are merged together in a single column.
o ' 2- Double Mode: One column has to be
@ Single Mode ~ Double Mode

created for the row position and one for the
column.

the

[ ¥ rot named. then inactive

Regarding the selected mode, the loading window
options will be adapted.

SP

Institut Pasteur Korea



FirstOf AO1 2y dGLYLR2NIU {ONBSYy¢ FTNRBRY UKS 4GCAf Se¢
£ HCS analyzer v10.3 = |
File | Edit * Plate Screen  View Plug-ins  Help
B Load Scresn  Cirsl R
4 ImportScreen Cide] | Deensionoity Reduction || | S comection | | “:l mmamnm| Fepert Expas | Postive 1)
ann i Cumert Descriptor
. |
| Descriptor List
Global onky {
wbacind
¥ Apoiy o al plates
Dusplay class
RS
Q| R
s Import o
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 [Descriptor - | 59.26911984 183.9027118 137.0042838 58.89768267
Ratio1 [Descriptor | 1442518275 2340326818 135.0108663 15964233225
Fluo2 [Desq‘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 tdheelgser to

define itschoice.

Define the plate dimensions, select all the requested descriptors as well as the other useful

information such as Locus ID, Info or Name (if r&&l0

giving you the information about the number of loaded well.

Ot AO1 «

hiéo !

ySaar 3as
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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, theaaarned well will be automatically rejected.

Define Controls (if present)

Positive and/or negative controls habeen performed during the screeningrocess;ithe user can
define themmanually. First choose the desired class using the dedicated contssl, uking 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-m:  Help
|| i | comtet e MMJE mmmlmlm|mlmlmw
Gobel
Giobal orty
seected
(9] Apoly to al plates ‘
1 ‘
f
1
1
1
1
1
:
f
AR
i

Display class mode

Note LG A& SFaASNI G2 aSS GKS aStSOGAz2y o0& agAlOKAY

Note:. & R SApplydudl & ta LI | 6Sd¢ A& OKSO|{SR® ¢Kdza GKS OdzNN
every active plate.

Quiality control

Many different way control the quality have been implemented in HCS analyzer.-fHotoZis a
O2yYyY2yfteée dzaSR 2yS (KIFG GKS dzaSNJ OFy (S@QualitySA G KSNJ
Controls>ZC | O 2 NNX {->QuouiySG6tols->ZC |+ Ol 2 NE @
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& Z-factors [E=NEEE =
(| Export  Copyto Clipboard I
SRP000459 Z-factors
2
0.047 0.095 0.242 0.295 0.393
0| — s S SR
2
3
Fluo1 Texture Size Flua2 Volume Ratial
Export  Copyto Clipboard
Texture Z-factors

-0.147
05—

In the first case, the-Factor is computed on the current plate for each active descriptor and the

results are sorted from the highest to the lowe#t.performed on the complete screen, only the
active descriptor is taken into acant, and theassociatedZfactor isrepresentedfor all the active
plates allowing aapid estimation of the low quality plates. Based on that, the usanreject the
plate with a ZFactor higher than a certaintrs 2 f R 6& Of A O1 Ay Duttdny (G KS

£ HCS analyzer v1.0.3

File Edit SRP000453 - Plaste Screen View Plug-ins  Help
— Class selection
& cormecti {5, CEDEETEED
| [ ] curent e | [ e L] cimrsionaity Reducton | [ 1| Syt oo =] = o - -
Comection Curent Desciptor
B-Score - - Fluol -
Descrplor List
T Bl
Fluo1
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
Iito://en wikipedia org /wiki/Z facior V] Texure
WRandi |
| Rand2
| Rand3

l Systematic eror identfication l l Plate by Plate Comsction I Reject Piates Zinks

The active plate list has then been modified, and a ndacior visualization gives:

awsSe
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Texture Z-factors

— W

The user can always display and modified the pliate €

Ot A O1 AT I2yS 56 taAl /8 I S NE «

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

that will be processed.

% Plates manager

Available Plates

SRPOD0471 i

Denz

To Be Processed

il
|
S|
S|
g
m

SRPO0D475 ai

In certain situation, assessing the normalityaodescritpor readout on a controésof wells can also
providea precious information about the data quality. To check this, the user will select a descriptor,

I Ot &aa IyR (KSy> VEtakdivrh SA S KENBRY Y&t £ | G

Export  Copy to Clipboard

Class 8 - SRP000459 - Texture histogram.

-
s Class 8 - SRPOD045Y - Texture h_@
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Note: The histogram display and computation is highly modifiable through th® A 1.Ji A 2 y & ¢
window.

EBxport  Copy to Clipboard

2 NJ G+ Qualityontrolsh b2 NXYIFf t NBoloAfAdGe tf20a¢d
Note:¢ K2aS RAaLXlFea OFy |ftaz2 o6S 3ISYSNIrGiSR F2NJ 02 YLJ
If the user is interested by assessing the qualityagfarticular set of wellamong the complete

aONBSys> KS OI-yQualty Codttolh B 6 aONBNB EWI 9@2f dziA2y ¢ | YR
the average values and standard deviations of the selected class.

Export  Copy to Clipboard

Class 7 Fluo1 evolution

Fluol

RPO0045S -

mmmmmmmmmmm
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Descriptor Selection

The presented application is clearly targetiscreening 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
classificatin 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

Gt t-*Qiidfity ControlsCorrelation Matrix 6 2 NJ A Ga  Slj-eQuality {Confrols o { ONB
B/ 2NNBft I A2y al GNAE¢ G2 RAaLI I & GKS O2NNBfLFGAZY
display first the correlation matrix (by default the absolute value of the Pearson coeffjcient)

e Pearson comelation matris. ]
| Eport  Copyte Cipbead

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.

[ W Quality Control: Corr. ranking lﬂé1

Export  Copy to Clipboard

Pearson correlation rarking

0.8

0.6+

0.4

Absolute Corrlation Coedl

240087
0.020.0260.0250 0310.0320 030,030,041 0.050.0530.068° 0840.087

(.0080.0020.0120017

Note: The user can select the Spearman coefficient and remove the ranking displanigingthe
optionsinil KS -BRIRAXNZ2Y &a¢ YSydzd
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HCS Analyzer provides different approaches for automated feature sele@timse methodologies

FNB | @FAflofS

File Edit SRP000459

08 OfAO LAYy 2

-+ Plte Sceen View Plugdns  Help

y GKS

Curert Plte | || Dimensionaity Recucton | [ 1| systematic Eror dentficaton & Comection

—

[ ] comesonscusems

HewnEmon|

GS5AYSY&aA2Y L AGE

& s L

Class selection
Positive (0) - e

New Dimension (2

@ Unsupervised ) Supervised

PCA - InfoGain

2

Prncipal Component Analysis InfoGain
For more information. go to For more information. go to
Ihtto:///en whidedia,ora/wiki/Princioal component 0 //en wikiped

‘wiki/Information gain in d

analysis lecision frees

Reduce Dimensionalty

Current Descriptor

Fuo1 -

Descrptor List
v
] Size

[¥] Volume
[¥] Ratio
[¥] Fluo2

[¥] Texture
[ Rand1
[¥] Rand2
[¥] Rand3
[¥] Rand4

At this stage, one can choose between two differdihds 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

Gredaly Stepwise.

@ Unsupervised

H

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.

Warning

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

=
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If the PCA algorithm is selected, all the activelsweill 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
[ Aol [@[Fol ]
[V] Size [] Size

[¥] Volume [¥] Volume
[¥] Ratio1 [7] Ratio1

[¥] Auo2 [¥] Fuo2

[V] Texture New Dimension |2 k& % Texture
[¥] Rand1 Rand]
[¥] Rand2 [] Rand2
] Rand3 7] Rand3
(V] Rand4 [7] Rand4

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

Supervised: As said above, supervised methods require-dgfieed setof classds [ SG Qa &St SO
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

Curent Plate Dimensionality Reduction II' Systematic Eror Identi & Corecti | |
2 3 4 5 5 8 9 2 13 rEET

1 2

Classfication & Clustering

Class selection
Report E’“’"“‘ Fogative (1] T
24 0.997 Curent Deseriptor

Fuol -
Global

Descriptor List

Giobal iy @Zro
o
[¥] Volume
[¥] Ratiol
] Fluo2
Texture
Applyto al plates % Rand1
[¥] Rand2
] Rand?
V] Randd

20 pal 22

Display class

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 maxiririg 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; howevein 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 cl ustering

C2NJ 0KS LJzN1J32aS 2F (GKA& &SO00A aidal scréenitydy cickingNIi 6 dz
onfile->Generate ScreerlJnivariate

&% HCS analyzer v1.0.3

' File | Edit

A @&F LoadScreen  Ctrl+L
¢4 ImportScreen Ctrl+] Dimensionality Reduction l | ! | Sy:
;( 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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s Generate Screening

Number of Plates

Columns

Rows

Compounds Distribution

Mean

Standard Deviation

a

| Bias | Walue distributions

Positive Cird

Column Index
Mean
Standard Deviation
Negative Cid
Column Index
Mean

Standard Deviation

00.0

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

10 plates are defined).

‘ Import / Export I Display I Clusterin

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

Diffusion

Classfiication | Comelation matrix

Click Ok to generate the 10 plates. i8tay from:

12
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To

The evolution of the screening data quality can be monitor by clickir§coeer>Visualization
>Scatter Points

More precisely, usin§creer>Quality ControlsDescriptor Evolutioand by selecting the class 2
(here the compounds), &obtain:

13
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