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Outline

- Our challenges with HigiContent
Screening (HCS) data

- HCS Tools (Community nodes)

- Example Workflows (pseudo demo)
-with HCS Tools
- R templates
- Dose Response with variables
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Technology Development Studio (TDS)

j MPI-CBG, Dresden, German
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Screening facility for academic
laboratories

Provide full service for automation
and celtbased screenfkRNAiand
chemical screens

Equipment: liquid handling robots, drop
dispensers, plate washers, plate readers,
High Content Screening platforms
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Is Data Analysis a Bottleneck in HCS?

Complex Experiments '\ -
n
, »
Lots of data (too much for Excel)
Fancy data analysis / mining
Scientists w :
AT & L
0 4 i0 Many scientists, but few data analysts
0 4
0 AL YA Sometimes different languages
Wi ase y
> 4” Data analysis is often a bottleneck!
&
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Konstanz Information Miner (KNIME)

Open source data analysis platform
Modular data pipelining concept

Data analyst
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Template Scripts for - KNIME

Excel, tables, R, Python,
graphical user Matlab, Java,
interfaces programming
Scientist

) N Data analyst
Solution

Data analysts write template scripts AND users access these using a graphical interf:

R grl:)? Other scripting languages <>
Local or R server, easy to update & to €6 N\ Groovy, Java snippetdPython Per| —
Visualizationshoxplot KA au23INF Yaz LINBTAL Saz Xo

Matlab 4\Other KNIME E functionalities o
Open inMatlab, Matlab snippet,Mattlab plot i: I:: :(.

Python Chemoinformatics
Open in Python, Python snippet, Python plot Bioinformatics

((@ CBG 'g pgthOﬂ Data mining_ WEKA

ChemAxon
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High-Content Screening (HCS) data

Data generation
- Cells RNAj compounds)
- Microscopy-> images
- Image analysis
- Cell features/parameters> well data

Tasks/problems

- Read data from various sources
SQL database, XML, Excel, varioggX

- Screening specific statistics
- Screening specific utilities
- Data mining, visualization
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KNIME
File Edit View
~E@E

a Workflow Proj

HCS Tools for -~ KNIME

l Node Reposito

4 B HCS Tools)
a 5 10
4 Erwision Reader

4 Genenc XML Reader
4 GeniusPro Reader
2 MSD Sectorlmager Reader
4 MotionTracking Reader
. Opera Reader
4 Operetta Reader
4 2 MNormalization
4 MNormalize Plates (B-5core)
4 MNormalize Plates (MPT)
4 MNormalize Plates (POC)
4 MNormalize Plates (Z-5core)
4 Vector Length Mormalization
4 4 Quality Control
& Qv
4 Correlation
4 Multivariate Z-Primes
& S5MD
& SSMD (PCx NC)
& Z-Primes
& Z-Primes (PCx NC)
4 4 Screen Mining
4 Annotate Wells (Chemicals)
4 Annotate Wells (siRNA)
4 Dose Response
4 Enrichment Analyzer
4 . Utilities
4 Create Compound ID
4 Expand Barcode
4 Expand Well Position
4 Join Layout
A Load Layout
4 Plate Row Converter
s ] HTS/HCS
» [ HTS/HCS Library handling
> phy 10
. [ Database
. Eb Data Manipulation
4 ' Data Views
» 34 Property
+ =% JFreeChart
4 4 Screening

Il Plate Viewer

T il
4| 1]

m

-

KNIME

4 [py IO

4 Zip Read

= Excel Reader

| -ar File Reader
B3 ARFF Reader
FH CSV Reader
2, Table Reader
v PMML Reader
Bl XLS Reader
#% Model Reader

4 [ Database

5] Database Reader

Fi % Data Manipulaticn
4 []! Column

4 =% Transform
deh Mormalizer

4 Normalizer (Apply)

4 @ Mining
» [== Aszociation Rules
» |=- Bayes
» == Clustering
» T=% Rule Induction
« == Meural Metwork
. =% Decision Tree
« =+ Misc Classifiers
1= MDS
=+ PCA
= SVM
» == Scoring
== Meta

Data Import

Image Analysis (Opera, Operetta, Cell Profiler, MotionTracking)
Plate Readers (Envision, GeniusPro, MSD Sectorimager)

Normalization
Percentof-control (POC), Normalized percent inhibition (NPI)
Z-score, Bscore
Optional: robust statistics (Median + MAD) :
Select wells to normalize (controls, sample

il

Quality Control
/| £ %WS adz GAQFNRI G5

/2 T £ 11 o aJd
O O O Scatterplot(x: oleic y: linoleic)

Screen Mining L
Annotation of screen data from database B N

1234 1470
o
#§%
e -
g
7

Dose Response (IC50) ; &,54 .

. . \\t‘
Utilities By
Handle barcodes & wells, join layouts

= T

S, et

Visualization B R EETY
Plate Viewer> heatmaps, brows wells, :
Mondiran, R templates
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HCS Tools: Standardized Data Format

Opera Reader - Different readers nodes to shape a common data structure
Q) - Enforce standardization of data format
o - Lower the knowledge entry barrier for new users
4 R HCS Tools
A | d 10
5 CellProfiler Reader
4 Envision Reader .
A Generic XML Reader |I:narcnde | i r:ulatEFr.nw| | plateColumn | O Median...l D Numbe
A GeniusPro Reader LGW100628Z-KPIKg... 14 1 275.227 570
A MSD Sectorlmager Reader LGW100628Z-KPIKg... 3 1 252.033 403
A MotionTracking Reader ~ LGW1006287-KPIKg... 1 1 268.581 488
A O Read ILWI100628Z-KPIKg... 2 1 316.317 505
- [FEra neader D
- Operetta Reader
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HCS Tools: Barcode Standard

Expand Barcode

| § barcode | 5 date | 5 library code | | library... | 5 project code | 5 replicate

001AL1003 19A-]ADpilot 100319 JAD 1 AL A
001AL1003 19A-)ADpilot g 100319 JAD 1 AL A
001AL1003 19A-)ADpilot 100319 JAD 1 AL A
001AL100319A-)ADpilot Regex Split Rename 100319 JAD 1 AL A
001AL100319A-)ADpilot @ igg:ig JAD i AL :
n ' ———1 22| —

G| oS

| type filter text ' | HCS-Tool S v ow

Ant -
Data Managernent

Minimal number of samples required to calculate mean or median. 1

General Minimal number of samples required to calculate variance or MAD, 8
Help Scaling factor for MAD-statistic 1483
Install/Update
Java Barcode patterns (=<libplatenumber= [0-91{311(7< projectcode= [A-z[{21)(
KMIME
Chernistry

Database Driver
Groowvy Scripting

HC5-Tool -

| Y L T 3
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HCS Tools: Annotate Experiment

Excel is (still) the tool of choice for assay development
Join Layout node is Excel Reader for defined spread sheet

Plate format with multiple well attributes (1 plate layout>1 column in KNIME)

Interferin
1 2
A 0
B 0
C 0
,,,,,,,,,,,,,,,,, | i platEFtnw| I plateColumn |D Interferin | 5 siRNA | I concentration
: 3 15 0.15 INCEMP_lrwe 20
Join Layout 4 15 0.15 INCEMP_lrnw 20
5 15 0.15 INCEMP_lnw 20
_ B 15 0.15 Kif Ll _Inv 20
| o= 7 15 0.15 KiflL1_lnv 20
B 15 0.15 Kifll_Inv 20
- 9 15 0.15 M-GC_Inw 20
/ —_ 10 15 0.15 M-GC_inv 20
@ et oo
and Genetics MA




KNIVIE Workflow Example 1

KMTME - : -
“F: Options Readout : Mumber of Cells v Ovprlay:

| [l gl g=t

Al cUntrea

I
[n1}
. .

Po=zition: [B, 5]

B Treatment: null
librz

Il -

CTERC MWl Elate: D09GW101108C-KPIHQWS

[N o M S

B - irireall cEEAT MName
Median Mudei Intensity

Value
S50,78049a2

121.19815668202764

R Ch2 Median of Maximum.poc
Y -ntreag AL i Humber of Cells

cLnkreafcMiEc T

M

316.0

Ch2 Median of Maximum 526.0

[ Ch1 Median of Maximum 323.0
Median Syto Intensity 132.993745

Median Mudei Intensity.poc

98.82870704259703

cLInkrea EEEE S

twod_barcode

Mumber of Cells.poc

130,3514375996805 i

L

cIMCENF Ch1 Median of Maximum.poc

105.90163934426.229

442Mmof530M (T

—

Desktop > EN . [ e I E 1:13 AM
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Plate Viewer: Heatmaps of entire Screen

179 plates x 384wells = ~70.000 data points times x parameters

Readout : | Colony_MEAM_ContrastCoocIntenCh3.poc + Overlay : + Filter plates:




Workflow Example 2

& *0: ArrayScanExampleKNIME &

o

Read ArrayScan DE  Expand Barcode L

extract infc

MNormalize
Plates (POC)

[+

Sl

negative control per plal

File

Cptions | Flow 'u'ariablesl Memoary Poliqr|

[

Group wells by

- Available column(s)

Column(s):

[ Select all search hits

| library plate number
| PlateID

| Flate ID{*)

D Concentration

add »>

add all =>

<< remove

<« remove all

~MNormalize

Column(s):

[7] Select all search hits

»

D siCel_MEAMN_ObjectivglntenChl

D siCel_MEAN_MeighborMinDistCh1

D siCel_MEAM_ObjectareaChl

D siCel_SelectedObjectCountPerValidField
D siCel_SD_NeighborMinDistCh1

D siCell_MEAN_ObjectiengthCh1

D Colony_SD_EntropyIntenCh3

D Colony_MEAN_AvalntenCh3 -

m

[ Always indude all columns

[] Replace existing values

Treatment attribute | § QC_population::concentration: :secAB

Treatment DMSOp_inner::00.0uM::Abp -

Use robust statistics {median, mad)

trol
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Cancel
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Apply
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