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TDS: Core Screening Facility

Core Screening facility of the MP¥<E
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Recharge model, cost neutral (no budget allocated)

"G specialized in high content imaging (es

Accept internal and external clients (academic and industrial)
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The High Throughput Technology Development Studio (HT-TDS)

)

Mission: provide cell-based screening services

Automated microscopy and automated image analysis

* High spatio-temporal resolution on a cell-by-cell basis (Often high magnification lenses)

» Quantitative measurement of many cellular parameters (intensity, sub cellular localization) allow
finely resolved phenotypic classification

» System biology readouts of chemogenomic screens (genome-wide RNAIi screens + chemical sct
 Clustering of RNAi and chemical phenotypes for mode-of-action identification (170.000 cpds, GV

shape of cells

number of nuclei . .
intensity

Automated Confocal Microscopy
* high resolution
* high throughput

Profiling/clustering
» advanced statistics
* identify target of compounds

distribution/distante -
Automated Image Analysis sub cellular localization
* multiple parameters

* high definition of phenotypes
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Service Types

The TDS offers two types of services:

1. DYO: we support users to use liquid handling platforms and
automated microscopes -> recharge depreciation and support
time only

2. Full service: users transfer their assay into the laboratory
(headache), miniaturize the assay, develop a image analysis and
statistic pipeline -> recharge depreciation, support/work time and
consumables

Problem: recharging only consumables amounts to subsidizing a service
with state funds. This service is offered by companies and thus
subsidizing facilities is illegal.
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Mammalian Cell Assays

Simple systems
(HeLa, U20S etc)

Complex systems
(Neurons, tube formation etc)

Primary cells
(macrophages, hepatocytes, neutroph P

3D cell systems
(hepatocytes, beta islet cells etc)




Model Organisms

C. elegans
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Zebra fish
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Liquid handling

2 Freedom Evo 200 Biotek 406 EL Biomek FX

 Liquid handling station » Plate washer/drop dispenser Liquid handling station

» 96/384 DiTis/fixed needles < 96/384 well format » 384/96 pipetting head DiTis

» 8 independent needles * 8 independent needles

« Connected incubators » Connected incubator
Powerwasher 384 Dropdispensers Echo

« Automated plate washer <« Automated drop dispensing 2.5nl drop dispenser
* 96/384 well format * 96/384 well format » 96/384/1536 well format



Imaging Equipment

Operetta

Arrayscan
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IT Infrastructure

Servers Computer Departement ( SunOS 5.10) personal desktops

cluster (mac-pro, windows laptop)

(linwox, sun-rackmount)

thumper: tds

tds-knime

fileserver: project spaces (mac-pro. windows laptop)

tds-mac-ip

(mac-pro)

datastore: project spaces

tds-lims

(linux, dell-rackmount)

fileserver: tds
tds-ws-|
(mac-pro)

tds-cluster-2
(windows. dell-rackmount)

tds-barcode
(windows, dell-desktop)

tds-cluster-3
(windows, del X

tds-amaxa
(windows, dell-desktop)

image-data
distributed according to barcodes

tds-cluster-4

(windows. dell-rackmount)

tds-reader-2
(windows, dell-desktop)

tds-cluster-5
(windows, dell-rackmount)

tds-cache-opera

(linux, dell-rackmount)

tds-washer-|
(windows, dell-desktop)

tds-array-store
(windows, desktop)

array-store
(windows, desktop)

tds-washer-2
(windows, dell-desktop)

tds-array-ctrl array-ctrl tds-pathway { tds-opera-pc tds-opera-srv
5 A & desk (wind Taed (wind T (windows-desktop)

\ N. (d
Screening Facility User Facility

tds-robot-2
(windows. dell-desktop)
synchronization -
control computers opera-database tds-robot-3
d computi & i
grid computing (windows, dell-desktop)
data server

workstation (client)

tds-backup backup windows machines

(knuwx. dell-rackmount)

tds-robot-4
(windows, dell-desktop)

In house cluster of 128 CPU and recently a 480 CPU/4028 GPU cluster
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Software Solutions in the TDS

CellProfiler

cell image analysis software

Because of budget limitations, commercial software solutions cannot be acquired
(Definiens, Matlab, Pipeline Pilot etc) = use Open Source software
Image processing software of the microscopes are not flexible and fast enough for

large complicated datsets
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HCS Tools

« KNIME did not have any screening-specific tools implemented
=» We created a set of KNIME nodes for analyzing screenin
data

Instrument output readers

Well annotation tools, barcode tools

Typical QC tools: Z’ factor, SSMD, CV

S

Typical normalization tools: Z score, Percent of
Control, Normalized Percent Inhibition, B score

5. Typical visualization tools: heatmap
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Scripting Integration

» Some methods were not implemented in KNIME nodes
=» We integrated R, Python, Groovy, Matlab (requires licensed server) scripting
languages with RGG:
» Hides script behind a GUI
« Choose from a set of templates for methods or plots
« Parametrization with buttons or drop boxes

(http ://idisk-srvl.mpi-cbg

| Script Editor REEGIHEES]  Output Options

.de/knime/scriptina- _

Memory Policy |

Flow Variables S —

Flow Variables  Memory Policy |

T e

Output Opticns
Template Categories

templates_td

¥ & Community Nodes
b #= Groovy Scripting
» B HCs Tools

» 4\ Matlab Scripting
X o Python Scripting
b 54 R Scripting

B basic
¥ [ barplots
-
[ boxplots
(2 histograms
[ others
3 deprecated
[ relations
_ Correlogram
_ Correlogram (colored ellipses)
| Correlogr; ith p-values
 density-si r-matrix
" Grouped scatter-matrix
eening
[ profiles
& a
] QQ-Plot grid
_ screen scatter plot
| screen scatter plot grid

Refresh | | callery | |

(EEEEEN source |

Parameter:

Bar height - One or multiple numerical
variables. Each value will result in one bar
Error bar checkbox - Draw errorbars?

Error bar - Error bar values corresponding to
the height values (same number of columns
have to be selected)

To use a flow variable check box and type in
wvariable names using the format:
FLOWVAR(variable name)

x-axis - Label to put at the x-axis for each
bar (mulitple columns can be selected to
combine information)

2D-grid grouping parameter - Allows to
split the dataset into multiple plots by this
condition (mulitple columns can be selected
to combine information)

bar colour - Colour bars by condition
(mulitple columns can be selected to
combine information)

Enter an additional title

Author : Antje Niederlein
Provides User-Interace :

Use this template

Description

Creates a grid of density plots for selected columns and plots densities for each factor igrowp).

1) Select numerical variables. Each variable will result in a subplot.

lect a column that contalns the factors (groups of densities to plot.

lect color palette for plot.
lect how 19 plat the colors (fill densities of lines),
t if background should be white.

calor palette “manual” is used then sebect colors for each group (in alphabetical order of groups)
- saw hare for colars: http:/ /research.stowers - institute.org/ efg/R/ Color/ Chart/ ColorChart. pdf

Options

Numerical attributes
Options

Columniz): ] add >

Select all search hits

add all >>

<< remove

<< remove all

Unlink from Template

Selection

Columnis):
Select all search hits

Edit Template



€810,000.00

€800,000.00

€790,000.00

€780,000.00

€770,000.00

€760,000.00

Budget

 The yearly running costs of the TDS are in the order of 800.000
EUR with an upward trend

» 70% of projects are internal, 30% are external (but can vary to
50/50)

» Sources of funding: grants, service for fee, contracts with
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Total Yearly Costs

“internal

i collaborators

s===Total Yearly Costs external

Liver slice
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