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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. 
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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. 

 

 

 

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

options window. 

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

alphabetical character. Row and column positions 

are merged together in a single column. 

2-  Double Mode: One column has to be 

created for the row position and one for the 

column.  

  

Regarding the selected mode, the loading window 

options will be adapted. 

 

Plate384 Well 384w Cat Catalog NumberGene Symbol Description Locus ID Fluo1 Size Volume Ratio1 Fluo2 Texture Rand1 Rand2 Rand3 Rand4

SRP000459D24 Druggable 1 1 adrenocortical dysplasia homolog (mouse)65057 0.822859 0.982368 59.26912 144.2518 90.04089 104.5234 48.66298 35.7505 36.28192 14.83044

SRP000479P20 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

SRP000502G11 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

SRP000469P09 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 9.891081

SRP000463F05 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

SRP000474K16 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

SRP000480D10 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

SRP000466E13 Druggable 8 8 gamma tubulin ring complex protein (76p gene)23591 0.781394 0.883409 288.7793 1185.202 112.0497 310.5889 35.11503 24.39241 49.79913 9.485995

SRP000439D16 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

SRP000469M24 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

SRP000439D18 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

SRP000439D20 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

SRP000465I08 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

SRP000484I21 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

SRP000438A05 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

SRP000483M07 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
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First, ŎƭƛŎƪ ƻƴ άLƳǇƻǊǘ {ŎǊŜŜƴέ ŦǊƻƳ ǘƘŜ άCƛƭŜέ aŜƴǳΣ ŀƴŘ ƭƻŎŀǘŜ ǘƘŜ ŦƛƭŜ ǘƻ ōŜ ƭƻŀŘŜŘΦ   

 

 

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 needŜŘύ ŎƭƛŎƪ άhƪέΦ ! ƳŜǎǎŀƎŜ ōƻȄ ǎƘƻǳƭŘ ŀǇǇŜŀǊ 

giving you the information about the number of loaded well. 
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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, 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. 

Note: Lǘ ƛǎ ŜŀǎƛŜǊ ǘƻ ǎŜŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ōȅ ǎǿƛǘŎƘƛƴƎ ǘƻ ǘƘŜ ά5ƛǎǇƭŀȅ /ƭŀǎǎ aƻŘŜέΦ 

Note: .ȅ ŘŜŦŀǳƭǘ άApply to ŀƭƭ ǇƭŀǘŜǎέ ƛǎ ŎƘŜŎƪŜŘΦ ¢Ƙǳǎ ǘƘŜ ŎǳǊǊŜƴǘ ǎŜƭŜŎǘƛƻƴ ǿƛƭƭ ōŜ ǇŜǊŦƻǊƳŜŘ ƻƴ 

every active plate. 

Quality control  
 

Many different way control the quality have been implemented in HCS analyzer. The Z-factor is a 

ŎƻƳƳƻƴƭȅ ǳǎŜŘ ƻƴŜ ǘƘŀǘ ǘƘŜ ǳǎŜǊ Ŏŀƴ ǘŜǎǘ ŜƛǘƘŜǊ ƻƴ ǘƘŜ ŎǳǊǊŜƴǘ ǇƭŀǘŜ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ άtƭŀǘŜ->Quality 

Controls->Z-CŀŎǘƻǊέ ƻǊ ά{ŎǊŜŜƴ->Quality Controls->Z-CŀŎǘƻǊέΦ 
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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 thresƘƻƭŘ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άwŜƧŜŎǘ tŀǘŜǎέ button. 

 

The active plate list has then been modified, and a new Z-factor visualization gives:  
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The user can always display and modified the plate list ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ά±ƛŜǿ -> tƭŀǘŜǎ aŀƴŀƎŜǊέΦ ¢ƘŜ 

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

that will be processed. 

 

 

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, 

ŀ Ŏƭŀǎǎ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪ ŜƛǘƘŜǊ ƻƴ άtƭŀǘŜ -> Visualization -Ҕ IƛǎǘƻƎǊŀƳέ  
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Note: The histogram display and computation is highly modifiable through the  ά9Řƛǘ-ҔhǇǘƛƻƴǎέ 

window. 

ƻǊ άtƭŀǘŜ -> Quality Controls -Ҕ bƻǊƳŀƭ tǊƻōŀōƛƭƛǘȅ tƭƻǘǎέΦ 

Note: ¢ƘƻǎŜ ŘƛǎǇƭŀȅǎ Ŏŀƴ ŀƭǎƻ ōŜ ƎŜƴŜǊŀǘŜŘ ŦƻǊ ŎƻƳǇƭŜǘŜ ǎŎǊŜŜƴ ōȅ ƎƻƛƴƎ ǘƻ ά{ŎǊŜŜƴέ ƳŜƴǳΦ 

If the user is interested by assessing the quality of a particular set of well among the complete 

ǎŎǊŜŜƴΣ ƘŜ Ŏŀƴ ŎƭƛŎƪ ƻƴ ά{ŎǊŜŜƴ->Quality Controls-Ҕ5ŜǎŎǊƛǇǘƻǊ 9Ǿƻƭǳǘƛƻƴέ ŀƴŘ ŎƘŜŎƪ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ 

the average values and standard deviations of the selected class. 
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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 

άtƭŀǘŜ->Quality Controls->Correlation Matrixέ όƻǊ ƛǘǎ ŜǉǳƛǾŀƭŜƴǘ ά{ŎǊŜŜƴ->Quality Controls-

Ҕ/ƻǊǊŜƭŀǘƛƻƴ aŀǘǊƛȄέ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜ ŎƻǊǊŜƭŀǘƛƻƴ ƳŀǘǊƛȄ ƻŦ ǘƘŜ ŀŎǘƛǾŜ ŘŜǎŎǊƛǇǘƻǊǎύΦ ¢ƘŜ ǇǊƻŎŜǎǎ ǿƛƭƭ 

display first the correlation matrix (by default the absolute value of the Pearson coefficient), 

 

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. 

 

Note: The user can select the Spearman coefficient and remove the ranking display by changing the 

options in ǘƘŜ ά9Řƛǘ-ҔhǇǘƛƻƴǎέ ƳŜƴǳΦ 
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HCS Analyzer provides different approaches for automated feature selection. Those methodologies 

ŀǊŜ ŀǾŀƛƭŀōƭŜ ōȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά5ƛƳŜƴǎƛƻƴŀƭƛǘȅ wŜŘǳŎǘƛƻƴέ ǘŀōΦ 

 

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.  

 

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.  
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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. 

 

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 classesΦ [ŜǘΩǎ ǎŜƭŜŎǘ ǘǿƻ 

controls as class 0 and 1 and keep the rest of the plate as class 2. 

 

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. 

 

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

CƻǊ ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǎŜŎǘƛƻƴΣ ƭŜǘΩǎ ǎǘŀǊǘ ōǳȅ ƎŜƴŜǊŀǘƛƴƎ ŀƴ ǳƴƛǾŀǊƛŀǘŜ artificial screening by clicking 

on file->Generate Screen->Univariate 

 

 

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. 



12 

     

 

 

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). 

 

Click Ok to generate the 10 plates. Starting from: 
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To  

 

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

>Scatter Points 

 

 

More precisely, using Screen->Quality Controls->Descriptor Evolution and by selecting the class 2 

(here the compounds), we obtain:  




















































