\ [

Bio

Galaxy Workshop Freiburg University

Automated Data Pipelines
&
Intelligent Microscopy

RNAI Screening Facility
BioQuant, Heidelberg University

Jirgen Reymann

02/10/2014 Galaxy Workshop Freiburg University



\ [

Bio

» Scientific Infrastructure

» Automated Data Pipelines

* Intelligent Automated Imaging

02/10/2014 Galaxy Workshop Freiburg University



N

BioQu

BioQuant — Center for Systems Biology
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B\% Data Analytics Infrastructure
10

3.300 hard drives
Super resolution microscopy ~ (>100 TB p.a.) 6 PB total capacity
» Light sheet microscopy (>100 TB p.a.)

or Storage and Distribution of Life Sciences Data Largé Scale
Data Facility

500 TB pA. ' - M. Hemberger

Multipetabyte Soluti
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RNAI Screening Facility

Screening Core Facility

Assay automation | Automated microscopy

—>
Data Analysis SUppOI‘t

Automated data processing pipelines

Research & Development

Novel technologies for HCS
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RNAiI — Solid Phase Reverse Transfection

Screening Core Facility siRNA | miRNA | cDNA
Assay automation | Automated microscopy Complexed with tranfection solution

!

Gene specific degradation of target mMRNA in the cells

!

Loss of function phenotype

INCENP -phenotype

siRNA spot distribution on cell array

Spot diameter: 400um

Ziauddin J. and Sabatini D.M., Nature 411, (2001)
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\@ Assay Automation

Bio

Screening Core Facility

Assay automation | Automated microscopy

4 x 96 well plates containing
siRNAs (siRNA library)
+

Transfection solution

384 source plate
— Transformation in 384 well plate format (source plate)

8er head printing robot

4

YT 384er well olates LabTeks Cell arrays
5 g P (384er cell arrays) (whole genome)
384er head printing robot Erfle et al,, JBS, 2008 Erfle et al,, Nat. Prot. (2), 2007 Reymann et al., BioTech, 2009
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\F/D Object Scanning

Bio

» 2D low resolution: Fully automated [ 10x/20x objective lens ]

1 scan field: 1-3s (1 channel | auto-focusing)

1000 scan fields: 1 hour (3 channels | auto-focusing | stage moving)

> 3D high resolution: Fully automated [ 60x/63x objective lens ]

1 scan field: 30s (1 channel | 30 optical sections | auto-focusing)

1000 scan fields: 1 day (3 channels | auto-focusing | stage moving)

» 2D super resolution: Semi-automated [ 63x/100x objective lens ]

1 scan field: 3-10min (1 channel)

1000 scan fields: -

Confocal [Leica TCS SP5]
Integrated: Wide field | Super resolution
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Screening Workflow & Timescales

Screening Core Facility

Assay automation | Automated microscopy

Assay Development Data Acquisition Data Analysis

* siRNA Library
* Protocols
* Automation

¢ Resolution * Screening * Automation
. * Dynamic range . « High throughput Image * Quality control
MICI'OSCOpy e Automation MleOSCOpy * High content 8 ® Features

processing
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* Data

DEIEESTel -l Management

1 -6 months 1 -4 weeks 1 -4 weeks

* Normalisation

* Sample quality
* Correlations

* Signal intensity
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» Preparation methods

. ' '  Labeling strategies
Computing power Biological *  Fluorophores

Software platforms Question « Parallel assays

Algorithms /7
Basic user availability

Data Mining

Assay
Development

Automation
Correlative .

. Experiment
Throughput Imaging F; t
Resolution etup

Feedback options
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» Preparation methods

Biological * Labeling strategies

Computing power  Fluorophores

Software platforms Question - Parallel assays
Algorithms / .
Basic user availability
.. Assa
Data Mining y
: Development
Increase of complexity
v
Increase of information content
v

Extraction / Interpretation of information

Automation
Correlative .

. Experiment
Throughput Imaging F; t
Resolution etup

Feedback options
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«  Computing power .
«  Software platforms Question .

+  Algorithms /7
 Basic user availability

* Preparation methods
Biological * Labeling strategies

* Fluorophores
Parallel assays

Data Minin Al
& : Development
Increase of complexity
v
Increase of information content
v

Extraction / Interpretation of information

Automation
Correlative .

. Experiment
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Data Pipelines Screening Workflow :: Biological Assay

Screening Core Facility

Assay automation | Automated microscopy

Genome wide RNAI screening platform to identify host factors
involved in HIV-1 (HCV, DV, AAV, PV) replication

Spotted HelLaP4 Gene 30% GFP
SIRNA knockdown ’ positive cells
libraries ’

36h 36h

Infection
assay

Image segmentation Cytoplasm Compute mean GFP
(nuclei) segmentation intensity & infection rate

Normalization Exclusion based Spatial \ I :
Data integration EYacesses and Interaction networks
pathways

Boerner K. et al Biotechnol. J, 2010

Image analysis

Statistics

Bioinformatics
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KF] Data Pipelines Information Workflow :: Data Mining

BioQuant

goo - Data Analysis

== = Automated data processing pipelines

| Modular structure |

Usability for basic user

High-throughput
m— capable, i.e.
Visualisation of raw F=F Data acquisition Image handling of large
data, meta data, | EIENE Processing data sets, parallel
intermediate and L
ultimate results High-throughput Quality control Normalisation CompUtmg’_ ser\{gr-
automation (per plate/assay) based functionalities

SiRNA library High-content Normalisation Frovesses
Plate layouts Spatial normalisation
Correlative Segmentation Pathways
Hit calling
Data storage Features Interaction networks
| | | | | |
scred EXtensive integrations § gata Image raw data Analysis results Analysis results Possibility to link to
—> Libraries, format Image meta data | external data bases
handling, data Usability / Easy
manipulation, ... ] ntegration of
«.sualisation (plate viewer, image viewer, plots ables eta .
: : - : established
algorithms
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B,\% Data Pipelines Information Workflow :: Data Mining
10GlUc

KNIME [ http://www.knime.org ]

| Modular structure |

| Usability for basic user |

High-throughput
Image Reader capable, i.e.
handling of large
data sets, parallel
1 computing, server-
based functionalities

Statistics Bioinformatics Database Writer Frusesses

% ADE_ Pathways

Visualisation of raw E
data, meta data,
intermediate and

ultimate results | utomation [N

SIRNA library MetaData

Plate layouts %

Libraries

Microscope
Raw Data

e o Results Interaction networks

| | |
scred EXtensive integrations § gata Image raw data Analysis results Analysis results Possibility to link to

—> Libraries, format Image meta data | external data bases

handling, data Usability / Easy
manipulation, ... — - _ Integration of
. w»sualisation (plate viewer, image viewer, plots) | Tables | Meta established Base
algorithms
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http://www.knime.org/

Data Pipelines Information Workflow :: Data Mining

KINLVIE, [ http://www.knime.org ]

Modular structure

| Usability for basic user |

High-throughput
Image Reader capable, i.e.
: handling of large
data sets, parallel
computing, server-
based functionalities

Visualisation of raw
data, meta data, _—
intermediate and Ricraca

ultimate results s

Statistics Bioinformatics Database Writer

Open-source / ’ —
Platform independant Lspouts &=

Extensive integrations Sustainability

—> Libraries, format —, Supported by a large

handling, data (developer) community / Usability / Easy
manipulation, ... Usage of universal Integration of

standards established
algorithms

Possibility to link to
external data bases
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http://www.knime.org/
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\% Data Pipelines Information Workflow :: Data Mining

BioQuant

Integrations / Libraries

ImageJ / ImageJ2

ImgLib2 (Fiji)

File reader / writer

: BioFormats (image data) .
Microscope Control i FASS

WEKA OME-XML (image data)
+ Target identification » FeedBack

R XML support

SVM's Histograms / Plots

Image / Table / Plate viewer

Clustering

Classifiers Data manipulation

Microscope
Raw Data

Loop control

Network Mining Experiment
MetaData

Statistics Bioinformatics Database Writer
Libraries (Cha)|

Layouts Results

Normalisations

Data Base

ne OME
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File Edit View Node Help

r3 v & & ¥~ | 100% |

Data Pipelines

rmation Wo

DOOE=RHAEH PO #

Workflow Repository

=, EXAMPLES (guest@publicserver.knime.org:47037)
2 LOCAL (Local Workspace)
@ MIsC_
(@@ _PIPELINES_
@ _PROJECTS_
@@ EXPERIMENT-MetaData
{@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_ CLUSTERING
A Co-localisationConfocal_point-like ROBUST
A CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
{@@ MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION
(@@ STATISTICS
A tmp

Node Repository

BioQuant

iy 10

= Database

Data Manipulation
\ Data Views

¥ Statistics

& Mining

b Meta

15 Flow Control

& Misc

& Community Nodes

& KNIME Image Processing
W 10
W% Image
W% Labeling
W% Features
W Views
% Imagel2
Imagell
W% Tracking
é® Tessd)
BB HCS Tools
ImageBee neuro plugin
4\ Matlab Scripting
NGS
A RScripting
KNIME Labs
M Time Series
9, Quick Form
RR
* Reporting
* Weka
4 XML
& Nauru

Targets

Microscope
Raw Data

Experiment
MetaData

Workflow Configuration

Libraries
Layouts

¥ = 0|/ & Console 52
KNIME Console

o S
oZ Outline 23

Statistics Bioinformatics Database Writer

o - —

Results

— e

lcome to KNIME v2.9.1.8041089 - the Konstanz Information Miner
=*=*  (Copyright, 2083 - 2013, Uni Konstanz and KNIME GmbH, Germany

]

Log file is located at: D:\Programming\KNIME\Workflows_2.9.x\.metadata\knime\knime.log

Node Description

=4

Reads images from various file formats supported
by the Bio-Formats library and imports them to the
KNIME-internal image format. A list of the
supported formats can be found here:
http://loci.wisc.edu/bio-formats/formats

m

Dialog Options

Options

File browser
Choose your image files here and add them to
the list of selected files. An image preview is
available which will also help you to
determine, whether an image format is
supported or not. The list of the core meta
data gives you some more information about
the image object.

Additional Options

Append additional OME-XML-metadata
column
You can add a column containing the
metadata formated as an OME-XML-String
(more details on http://www.ome-xml.org/ ).

Image Factory
Defines the way how the images are created
and therewith kept in memory: Array Image
Factory (stored as ONE array; pros: fast pixel
access; cons: limited number of pixels per
image), Planar Image Factory (each plane is
stored in an array; pros: images are read
faster; cons: limited number of pixels in an
XY-plane, slower pixel access), and Cell
Image Factory (multiple arrays of fixed sizes
are used, pros: unlimited number of pixels per
images; cons: very slow pixel reading and
pixel access))

Use complete file path as row key

If checked, the complete file path will be used
as row key, else only the file name.

Check file format for each file
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File Edit View Node Help

|100% <|#|}~<E00D0OF=-TAEX<POO| &
23 KNIME Explorer £ = 0| & 0:tmp 3

cR=R =

Filter - ]

=, EXAMPLES (guest@publicserver.knime.org:47037)
2 LOCAL (Local Workspace)
@ MIsC_
(@@ _PIPELINES_
@ _PROJECTS_
@@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
Co-localisationConfocal point-like ROBUST
A CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
{@@ MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION
(@@ STATISTICS
A tmp

Nuclei registration

= B | @\ Node Description 52

Workflow Configuration

Image Reader

Reads images from various file formats supported
by the Bio-Formats library and imports them to the
KNIME-internal image format. A list of the
supported formats can be found here:
http://loci.wisc.edu/bio-formats/formats

T

Dialog Options

Options

File browser
Choose your image files here and add them to
the list of selected files. An image preview is
available which will also help you to
determine, whether an image format is
supported or not. The list of the core meta
data gives you some more information about
the image object.

__1 Node Repository S0
v Additional Options

BioQuant

10 Append additional OME-XML-metadata
= Database column
£} Data Manipulation You can add a column containing the

Data Views metadata formated as an OME-XML-String
Z\ Statistics (more details on http://www.ome-xml.org/ ).
& Mining Image Factory
&(° Meta :

Defines the way how the images are created
1= Flow Control Visualisation Interactive and therewith kept in memory: Array Image
& Misc ._-l\ﬁ‘“"“"“’"‘ Factory (stored as ONE array; pros: fast pixel
@ Community Nodes / o v T ﬁ access; cons: limited number of pixels per

W% KNIME Image Processing / / image), Planar Image Factory (each plane is
& 10 yam *Quaity G - / o;;,'y stored in an array; pros: images are read
© mave / / RawData faster; cons: limited number of pixels in an
i / O Segmestad objects XY-plane, slower pixel access), and Cell
'.’ g Global Thresholder  FilHoles  Image] Macro Analysis Features Row Fites Row Filter Row Fliter Image Factory (multiple arrays of fixed sizes
‘.’ F‘em”es - my 10 30 e - are used, pros: unlimited number of pixels per
W Views b L » 8 : — - - images; cons: very slow pixel reading and
I e)2 — — =S w ) = )]
& Imag G oo — (o Labal objects Calculate object Define objects Define objects Define objects pixel access))
Imagell Load Imagels) SubtractBackground 0" e bty Apply watershed features of interest of interest of interest
& Tracking using ‘ollng ball image mmﬂl:::‘"m Area Mean Intensity Max Intensity Use complete file path as row key
& Tessd) I e, If checked, the complete file path will be used
B HCS Tools as row key, else only the file name.
Imagefiee neuroplugin Check file format for each file
4\ Matlab Scripting R WS £ e 2 3 b
NGS: 5% Outline 52 7 = 0 || & Console 2 x bl 2 B~y =8
. R Scripting KNIME Console
KNIME Labs e AR R R R R R
N Time Series *** |elcome to KNIME v2.9.1.8041089 - the Konstanz Information Miner ***
%, Quick Form T Copyright, 2003 - 2813, Uni Konstanz and KNIME GmbH, Germany Sy
RR =
* Reporting - Log file is located at: D:\Programming\KNIME\Workflows_2.9.x\.metadata\knime\knime.log
* Weka
4 XML

& Nauru
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wa 0:tmp 23

Filter - ]

=, EXAMPLES (guest@publicserver.knime.org:47037)
2 LOCAL (Local Workspace)
@ MIsC_
(@@ _PIPELINES_
@ _PROJECTS_
@@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
Co-localisationConfocal point-like ROBUST
A CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
{@@ MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION

Nuclei registration

i ~<200C008E =EA B §

Tranafer Functon | Hatogram

720 Vew | Image3  vewer

i@ STATISTICS
A tmp
_l Node Repository S0
BioQuant
10
= Database
2 Data Manipulation
., Data Views -
. Statistics QLR L s oA R R '
& Mining Image Factory
b Meta :

Defines the way how the images are created
< Flow Control Visualisation Interactive and therewith kept in memory: Array Image
& Misc 2 Segmuntation View. Factory (stored as ONE array; pros: fast pixel
& Community Nodes i YT ﬁ access; cons: limited number of pixels per

% KNIME Image Processing / / image), Planar Image Factory (each plane is
&0 o ~Quaity . / o;b'y stored in an array; pros: images are read
© mave / RawData - faster; cons: limited number of pixels in an
i / o r— Segmestad objects XY-plane, slower pixel access), and Cell
p-a g / e T e e e s Features Row Fites Row Filter Row Fliter Image Factory (multiple arrays of fixed sizes
@ Features Image Roades Image} Macro are used, pros: unlimited number of pixels per
& gl > ) P> o >———> B ————> 7 Pros: gt
W Views B / > M b I images; cons: very slow pixel reading and
I e2 & ()] { ] == { ]
2 Imagm - ) = :iwy @) Calculate object Define objects Define objects Define objects pixel access))
mag: ) Gener: features of interest: of interest of interest:
© Trackin Londimagels s‘:";":;;:?ﬂ;” Area Meanlntensity ~ Max Intensity Use complete file path as row key
6 Tessd) o X If checked, the complete file path will be used
B HCS Tools as row key, else only the file name.
Imagefiee neuroplugin Check file format for each file =
4\ Matlab Scripting T WS W 5
NG, 8% Outline 52 ¥ = O||E Console 2 whl| #EB~-5~-=0
A R Scrpting KNIME Console
KNIME Labs T T T
N Time Series *** |elcome to KNIME v2.9.1.8041089 - the Konstanz Information Miner ***
&, Quick Form e Copyright, 2003 - 2013, Uni Konstanz and KNIME GmbH, Germany Sy
RR s
* Reporting = Log file is located at: D:\Programming\KNIME\Workflows_2.9.x\.metadata\knime\knime.log
* Weka
4 XML

& Nauru v
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File Edit View Node Help

B &, § v 100% v | e =& 0 E < §
2 KNIME Explorer 53 =il

HEB| LY

Filter = ]

‘=, EXAMPLES (guest@publicserver.knime.org:47037)
2 LOCAL (Local Workspace)
@ MIsC_
(@@ _PIPELINES_
@ _PROJECTS_
@@ EXPERIMENT-MetaData
{@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_ CLUSTERING
Co-localisationConfocal point-like ROBUST
A CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
{@@ MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION

Nuclei registration

i@ STATISTICS
A tmp
A Node Repository S0
BioQuant ..
i 10
s 5
& Database o
EX Data Manipulation -
\ Data Views
¥ Statistics
& Mining Image Factory
&(? Meta Defines the way how the images are created
(5 Flow Control Visualisation Interactive and therewith kept in memory: Array Image
& Misc Segmuntation View. Factory (stored as ONE array; pros: fast pixel
& Community Nodes / Ve v ﬁ access; cons: limited number of pixels per
& KNIME Image Processing / / = image), Planar Image Factory (each plane is
&0 /  — q . . A (‘,;Jb' stored in an array; pros: images are read
& Image / RawData - faster; cons: limited number of pixels in an
/ Segmented objects 5 p 3
/ B = e~ - e e T
W% Features Image Reader / Image) Macro e e i d, : unlimited ber of I
& Views st WP & [() > o >——> o >——> Ik are used, pros: unlimited number of pixels per
% Views -~ ' L] 3 images; cons: very slow pixel reading and
Image2 lat > = = =i =3 = (o) =9
2 Imag - s ax ax ax Label objects Calculate object Define objects Define objects Define objects pixel access))
Imagell toadiradetd Subtraci Backaround erate binary Apply watershed features of interest: of interest: of interest:
& Tracking using oling bl image to separate touching Area Mean Intensity Max Intensity Use complete file path as row key
& Tessd) s R If checked, the complete file path will be used
BB HCS Tools as row key, else only the file name.
- Imagefiee neuroplugin Check file format for each file
. Matlab Scripting B AN W I b
NGs G Outline 53 ¥ = 8| B Console cB| 2 E---0
A R Scripting KNIME Console
KNIME Labs e—— =
] Time Series *** |elcome to KNIME v2.9.1.8041089 - the Konstanz Information Miner ***
%, Quick Form e Copyright, 2803 - 20813, Uni Konstanz and KNIME GmbH, Germany SR
RR =
* Reporting - Log file is located at: D:\Programming\KNIME\Workflows_2.9.x\.metadata\knime\knime.log
* Weka
4 XML

& Nauru
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D-EER i |100% <[] | =4 F00DOOE = B3

= O & 0:tmp £3

Filter - ]

=, EXAMPLES (guest@publicserver.knime.org:47037)
2 LOCAL (Local Workspace)
@ MIsC_
(@@ _PIPELINES_
@ _PROJECTS_
@@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
Co-localisationConfocal point-like ROBUST . . N
A Comluc Nuclei registration
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
{@@ MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION

i@ STATISTICS
A tmp
_l Node Repository S0
= ® | -
BioQuant
10
= Database
EX Data Manipulation
\ Data Views
¥ Statistics LR e e 10 A S  L S TR '
& Mining Image Factory
b Meta :

Defines the way how the images are created
< Flow Control Visualisation Interactive and therewith kept in memory: Array Image
& Misc 2 Segmuntation View. Factory (stored as ONE array; pros: fast pixel
& Community Nodes i YT ﬁ access; cons: limited number of pixels per

% KNIME Image Processing / / image), Planar Image Factory (each plane is
& 10 yam *Quaity G - / o;b'y stored in an array; pros: images are read
& Image / / RawData - faster; cons: limited number of pixels in an
i / o r— Segmestad objects XY-plane, slower pixel access), and Cell
p-a g / e T e e e s Analysis Features Row Fites Row Filter Row Fliter Image Factory (multiple arrays of fixed sizes
& Features Image Reader / Image) Macro . - - = w7 are used, pros: unlimited number of pixels per
& Views — / m ™ u P8 1 B () > —> e ——> p>——> 0 pras:
N S B > M b images; cons: very slow pixel reading and
I e2 & = s ()] { ] == { ]
% |[neo (=] (-5 ol ax axs Calculate object Define objects Define objects Define objects pixel access))
Imagell Lond madeld S| sty Apply watershed features o interest of interest of interest:
& Tracking using ‘ollng ball image tom'ml:uhw Area Mean Intensity Max Intensity Use complete file path as row key
6 Tessd) o X If checked, the complete file path will be used
B HCS Tools as row key, else only the file name.
Imagefiee neuroplugin Check file format for each file =
4\ Matlab Scripting T WS W 5
NG, 8% Outline 52 ¥ = 0|/ console 2 whl| #EB~-5~-=0
A R Scrpting KNIME Console
KNIME Labs T T T
N Time Series *** |elcome to KNIME v2.9.1.8041089 - the Konstanz Information Miner ***
%, Quick Form T Copyright, 2083 - 2013, Uni Konstanz and KNIME GmbH, Germany Sy
RR =
* Reporting = Log file is located at: D:\Programming\KNIME\Workflows_2.9.x\.metadata\knime\knime.log
* Weka
4 XML

& Nauru v
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Spec - Cokmns: 18 | Propertes | Flow verabies

Data Pipelines S —

[s o D ce D NamPx_| D Cradenty| D Permeter | D Convesity| D Extend | D Dameter | D O D Owens...| D 0 D Mox D Mesn | D Shewness | D Wt
Bio S " N
r 2 . . o - = .
=
r= . " . >
=SR] A < " " . "
File Edit View Node Help 0 = o " 2
w4 [ 8 7~ | 100% v |&e| § e AO £i . . s s :
2 KNIME Explorer & = B[ a0:tmp 53 ri ” « ' .14 “ ‘ w e
- r " " ” " 434
Filter = NV {'2 e " " s 3 6 L1
‘=, EXAMPLES (guest@publicserver.knime.org:47037) - o ‘ ° 9.9 7o ‘ 7 “
2 LOCAL (Local Workspace) [y » Siligluseia . 1 . 2 o = p
i@ MIsC_ rs = - . :
| _PIPELINES_ [‘ s - . ‘ 145 1
(& _PROJECTS_ ==
- . 0 " . .
(i@ EXPERIMENT-MetaData '
@@ IMAGE-PROCESSING cd betrgname =A: . 617.708 a 75 o 7 6 - 0.144 205
A Co-localisationConfocal_point-like_CLUSTERING A 9 » .Y 1 2.6 -
Co-localisationConfocal point-like ROBUST . . . Y . ‘ x ’
ry
A Comluc Nuclei registration 1 = X : - < o
A Cytoplasmintensity &) e—— . . = 5 — - . z —
A SpotsFinder ri ST = = = < ” = = = R p Z
A SpotsFinder_STATISTICS 'r' -
|@@ MICROSCOPE-FeedBack ¢ betng{narme = 1 s27.414 % 1 » s . .
{@ PHENOTYPIC-CLASSIFICATION " T = = = - :
i STATISTICS P : =
A | PRSE—— A0 , » . "
nACTED ry ‘ .
Py
{2 2 2 1748 ‘ 24
1\ Node Repository S0 = 26 x - " P >
- B! ~ .
- D) o Labetnginame. s 9.3 . ) 2 ' - 61 )
r~
BioQuant }J L e L - i % i i
10 . “ 1 ! 5
= -
g Database. ® 6 492,345 0 54 « 4,486 24
ca Data Manipulation . -
\ Data Views
3 Statistics QLR L g s AR R '
& Mining Image Factory
B Mets Defines the way how the images are created
1= Flow Control Visualisation Interactive and therewith kept in memory: Array Image
% Misc -—-L_(*‘J"‘""‘""""‘"‘ Factory (stored as ONE array; pros: fast pixel
& Community Nodes i ST ’ﬁ access; cons: limited number of pixels per
W% KNIME Image Processing / / == image), Planar Image Factory (each plane is
&0 o ~Quaity . / Overty stored in an array; pros: images are read
© mave / RawData - faster; cons: limited number of pixels in an
i / o r— Segmestad objects XY-plane, slower pixel access), and Cell
‘.’ g FilHoles  Imagel Macro Analysis Features Row Fites Row Filter Row Fliter Image Factory (multiple arrays of fixed sizes
‘.’ Ffat“’es 5 m 10 30 ml L are used, pros: unlimited number of pixels per
% Views L] M8 - = - - images; cons: very slow pixel reading and
2 Imagel2 @ @ — s ! == — pixel access))
- — Label Calculate obj Define obye: Define obj Define objects
Imagel Apply watershed = - Al | Hieny
& Tracking tom;::‘"m Area Mean Intensity Max Intensity Use complete file path as row key
6 Tessd) If checked, the complete file path will be used
B HCS Tools as row key, else only the file name.
p Imagefiee neuroplugin Check file format for each file
. Matlab Scripting ETN 2 W O S il B
NGS: 5% Outline 52 7 = 0|/ E Console &2 x bl 2 B~y =8
A R Scrpting KNIME Console
KNIME Labs T T T
N Time Series *** |elcome to KNIME v2.9.1.8041089 - the Konstanz Information Miner ***
%, Quick Form e Copyright, 2003 - 2013, Uni Konstanz and KNIME GmbH, Germany  ***
RR s
* Reporting - Log file is located at: D:\Programming\KNIME\Workflows_2.9.x\.metadata\knime\knime.log
* Weka
4 XML

& Nauru
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Microscope
Image Reader FeedBack
iy
Targets
Microscope
Raw Data
Experiment L P -
MetaData E ecs gar Statistics Bioinformatics Database Writer
2 - —@
Libraries (CIa)|

Layouts Results
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Data Pipelines

. Joined table - 0:717:681 - Joiner(Library) . q ' Nur Bewegung

96er head plpettmg bot File

Table "default” -Rows: 334 | spec - Columns: 10 [ Properties ] Flow Variables

, Row ID § PlateD [ § 96er Plate| § Wel (on S6er Plte) | § Well (on 384er Plate) | § Gene [ 1 Genem [ 1 sRNAD [§ Refseq | § sRNASeq | s contral [ ]
.. L Row0_Rowd__Plate 1 ExtDrg Plate 1 AL Al [INCENP %19 541 INM_020238 _|GGAGAAGAAGAAGCAGAL... |? -
[l Rows6_Rowi _Plate TExtDrg [Plate 2 A1 A2 Y 1015 14164 INM_004063 _|GGGACUUCUGUAUUACAA. ..

i |Plate I ExtDrg [Plate 1 A2 A3 IC1QEP 708 9564 INM_001212  |GGAAAGAAAAAUUCAGAA... ?
| Rowd7_Row3 \Piate 1ExtDrg Plate 2 A2 A4 mMCP 4179 40648 INM_172356  |GGAUACUUCUAUAUACCU... down

Row2_Row4 Plate ExtDrg [Plate 1 A3 AS GFP ? 215041 ? CAAGCUGACCCUGAAGUU..

m

Plate I ExtDrg Plate 2 A3 A6 074 572 14500 INM_001025... CGAAGUGGCCARAAGCUA.. [
B Row3_Rowé  [Plate I ExtDrg late 1 A4 A7 [GRE 55909 27292 INM_018688 [GGCCAAGGUGGAGAAGUA... 2
[l Rowss_Row7 _Plate 1ExtDrg [Plate 2 a4 A8 ccis /6355 16649 INM_005623 _|GGGAUUCCAUGAAGCALC...
B Rowa Rows  [Plate I ExtDrg Plate 1 A5 A9 |BAG3 o531 137538 INM_004281 |GCCAUUGAUGUCCCAGGU... 2
[l Row100_Rows |Plate 1ExtDrg [Plate 2 A5 A10 cct2 6347 #4845 INM_002982 |GCCAGAUGCAAUICAAUGC...
B Row5_Row10 [Plate I ExtDrg late 1 a6 ALl |ARIDSA 10865 216172 INM_212481 |GCAGAACGGAAUCCAGAA... 2
[l Row101_Row11[plate IExtDrg Plate 2 A6 [3¥] lcLPx 10845 10514 INM_006660 _|GGUAAAACUCUGCUGGCA....
B Rowé_Row12 [Plate I ExtDrg Plate 1 (a7 AL3 [APIML 8307 34372 INM_032493 |GGUGUUUUCCGAGUACUU... |2
[l Rov102_Row13[plate 1 ExtDrg Plate 2 A7 Al4 (CLONZ3 137075 128552 INM_134284 |[GGUCCUAAUGCUGUACUA. .. down

(B Row7 Row14 |Plate 1 ExtDrg [Plate 1 I8 35 IovE I 292261 nfa |ACACCAGAAUUGAAUCAC... |? o

| Rov 103 Row15|Plate T ExtDrg Plate 2 A8 16 lcLoN3 1365 9801 INM_001306 _|GGACUACGUCUAAGGGAC... 1]
[l Rows Row16 _ Plate TExtDrg [Plate 1 as AL7 |cera 865 6569 INM_022845 _|GGGAGAACAGCGACARAC... |?
[l Row104 Row17 Plate TExtDrg Plate 2 A9 A18 lcLoNg 1364 9892 INM_001305 |GGUGCUGUAAACAGGULU...
Bl Rowd Row18 [Plate I ExtDrg late 1 |a10 A19 lccart 55749 148709 INM_018237 |GCAAACCCUCUUAACACA... |2
[l Row105_Row13 Plate TExtDrg Plate 2 A0 A2 ICLONS 7122 12866 INM_003277 _|GGCUAAGAAUCUGCUUAG... ?
B Row10_Row20 [Plate I ExtDrg Plate 1 AL A21 TP120A  [55832 27001 INM_018448 |GGAAGAUGUCUCUGUUCA. '7
[l Row106_Row21 Plate TExtDrg Plate 2 ALl A22 IcLONG 5074 217038 INM_021195 _|GCCAGUCAAGCUAUGGAA... ?
B Row 11 Row22 [Plate I ExtDrg Plate 1 AL2 A23 CADPS2  |93664 25868 INM_017954 |GGAGAUUUCACCACCACC... 2
Image Reader Il Row 107_Row23 Plate 1 ExtDrg [Plate 2 A1z A2 (CLON7 1366 9802 INM_001307 _|GGAGUAUGUGUGACCUGG...
B Row 152_Row24 Plate I ExtDrg Plate 3 A1 Bl [INCENP 3619 28431 INM_020238 GGAGAAEAA&AKGC:IGAUT?’
s [Row288_Row25 Plate I ExtDrg [Plate 4 AL B2 [MYLKZ 85366 103533 INM_033118 |GGUGGUGAAUUAUGACCA... |2
% Row193_Row?26 Plate I ExtDrg [Plate 3 A2 B3 psc2 1824 30869 INM_004549 GGUCCUAMAGARAAGACA... |
[Row289_Row27 Plate I ExtDrg [Plate 4 A2 B4 GATA4  [2626  |115249  |NM_002052 |CCGUGGGUUUUGCAUUGU... |?
4 x 96 well plates containing [Row194_Row28 Plate I ExtDrg Plate 3 A3 5 [pscs 1825 (w087 NM_024423_|GGCAGACAAAAUAAUUGG. .. _up

siRNAs (SIRNA library) . Row290_Row28 Plate I ExtDrg [Plate 4 A3 B6 GATAS 140628 6857 INM_080473 |(GGGAAAGUGAAAUAAAGC..
Microscope Row195_Row30 [Plate I ExtDrg [Plate 3 A4 87 jpnacse [285126 41208 INM_173650 _|GGUCAGGAGCCAAAUGUG..
Transfecnon solution Raw Data Row291_Row31[Plate I ExtDrg [Plate 4 a4 B8 |GaTAS 2627 3223 INM_005257 |GGAAACGAAAACCUAAGA.. -
—

384 source plate
— Transformation in 384 well plate format (source plate)

Statistics Bioinformatics Database Writer
o -
Libraries

Layouts Results

Printing robots ¥
—~

384 cell arrays (LabTeks)

Whole genome cell arrays
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B\% Data Pipelines Image Raw Data
10

Microscope
Raw Data

Statistics Bioinformatics Database Writer
-
Libraries (Cha)|

Layouts Results

Confocal [2x (exp.) Leica TCS SP5]
Integrated: Wide field | Super resolution

==

Spinning disc [ Perkin Elmer Opera LX ]
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\% Data Pipelines Image Processing

Bio

2D high-throughput images

* Nuclei - NO phenotypic penetration

Wide field

Targets
Microscope

Raw Data
Experiment
MetaData Statistics Bioinformatics Database Writer
o — - @
Libraries (Cha)|
Results

Layouts
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\% Data Pipelines Statistics

Bio

2D high-throughput images

* Nuclei - NO phenotypic penetration

» siRNA INCENP phenotypes

Wide field

lgidy
Targets

Microscope
Raw Data

Libraries

Layouts Results

02/10/2014 Galaxy Workshop Freiburg University
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Bio

Rel. distance of object to INCENP feature space

A

0,003

| E— \
it | R E el @ P o d A

Il

i

orm Y Y rNpr
Negative classified LJ L \ Lﬁ LJ [ rJ -

(Rel. to Incenp feature space)
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\Fj Data Pipelines Statistics

Bio

Rel. distance of object to INCENP feature space

A

0,003

~ il
Positive classified ; F \' 9 —
(Rel. to Incenp feature space) & ‘Lj

i

Negative classified
(Rel. to Incenp feature space)
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Data Pipelines

Bio

NG

Home

Screening Core Facility

Data Analysis
Workflow Repository
Experiment MetaData
Image Processing
Microscope FeedBack

Statistics
Research & Development

Publications

Contact

UNIVERSITY OF HEIDELBERG

Contact | Search | Sitemap

JANT = Technology Platforms = VIROQUANT-CellNetworks
tory

Microscope
Image Reader FeedBack

4

argets
Microscope
Raw Data

Experiment

MetaData Statistics Bioinformatics Database Writer

o — -

Libraries
Results

Layouts

» For non-executed nodes (red dot), no workflow solutions are provided so far.

» Contact / Further information: juergen.reymann (at) bioquant.uni-heidelberg.de

SEARCH & FIND

L ]a

sdvanced search | Sitemap

KINIIVIE

Getting started (ReadMe)

¢ |nstallation
e KNIME :: Quickstart

Installation files
e KNIME -Desktop
Internal plugins

« RNAI Screening Facility:
Plugin 1 (source)

 RNAI Screening Facility:
Plugin 2

« RNAI Screening Facility:
CellProfiler [ beta |
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Bio

* Intelligent Automated Imaging

02/10/2014 Galaxy Workshop Freiburg University
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BioQu

«  Computing power .
«  Software platforms Question .

+  Algorithms /7
 Basic user availability

* Preparation methods
Biological * Labeling strategies

* Fluorophores
Parallel assays

Assay

Data Mining Development

Automation
Correlative .

. Experiment
Throughput Imaging F; t
Resolution etup

Feedback options
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BioQu

« Computing power .
«  Software platforms Question .

+  Algorithms /7
» Basic user availability

* Preparation methods
Biological * Labeling strategies

* Fluorophores
Parallel assays

Assay

Data Mining Development

integrated
Data Analysis

Automation
Correlative .

. Experiment
Throughput Imaging F; t
Resolution etup
Feedback options
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BioQu

« Computing power .
«  Software platforms Question .

+  Algorithms /7
 Basic user availability

* Preparation methods
Biological * Labeling strategies

* Fluorophores
Parallel assays

Assay

Data Mining Development

integrated
Data Analysis

Automation
Correlative .

. Experiment
Throughput Imaging F; t
Resolution etup

Feedback options

02/10/2014 Galaxy Workshop Freiburg University
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;_\% General Considerations Why Automated DAQ ?

Screening

Large scale experiment number (up to genome wide)

!

e.g.. 20.273 human genes *3 siRNAs = 60.819 experiments

Automated DAQ in general

Automation NOT necessarily restricted to screening procedures

Biological variability
— Increase amount of data / # Objects to be scanned
— Statistical relevance
— Reproducibility
Increase image quality (e.g. quality controls)
Increase information content (e.g. correlative microscopy / time lapse)
Simplify data acquisition procedures

02/10/2014 Galaxy Workshop Freiburg University
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B\% General Considerations Why Automated DAQ ?
10

Screening

Large scale experiment number (up to genome wide)

!

e.g.. 20.273 human genes *3 siRNAs = 60.819 experiments Junk data

Automated DAQ in general

Automation NOT necessarily restricted to screening procedures

» Biological variability
— Increase amount of data / # Objects to be scanned
— Statistical relevance
— Reproducibility
* Increase image quality (e.g. quality controls)
* Increase information content (e.g. correlative microscopy / time lapse)
«  Simplify data acquisition procedures

Junk data

02/10/2014 Galaxy Workshop Freiburg University
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n-dim feature space of observables
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10

n-dim feature space of observables [ cells ]
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B\% General Considerations FeedBack -driven DAQ
10

n-dim feature space of observables [ cells ]

PROBLEM: General measurement provides
cloud of data points containing every feature!

BUT: Every measurement aims at collecting
the information content of specified features.

02/10/2014 Galaxy Workshop Freiburg University



=
B\% General Considerations FeedBack -driven DAQ
10

n-dim feature space of observables [ cells ]

PROBLEM: General measurement provides
cloud of data points containing every feature!

BUT: Every measurement aims at collecting
the information content of specified features.

» Pre-Processing
|dentify objects of interest

» FeedBack to measuring system

» Acquire only objects of interest

02/10/2014 Galaxy Workshop Freiburg University
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=
\\% General Considerations

High-resolution 3D colocalisation
RNA interference screen

20 cell arrays
38.400 3D data stacks
- ~2 Mio 1images

—
—

Pure screening time: 6 months
Junk data: ~40%

; Colocalisation
" Osterwald S. et al, Biotéchnology J. 2012

Co-localisations

objects of
interest

02/10/2014

ot ; » Pre-Processing

N N ¢ B’ |dentify objects of interest

o f - s ° e " » FeedBack to measuring system
.o ® " » Acquire only objects of interest

Galaxy Workshop Freiburg University
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L] Automated Imaging

Combine/Link DAQ < IP

Transfection Sample Data acquisition Image Bioinformatics
protocol preparation Processing

High-throughput Quality control Normalisation Data integration
Assay automation (per plate/assay)

siRNA library High-content Normalisation Processes
Plate layouts Spatial normalisation

Correlative Segmentation Pathways

Hit calling

Data storage Features Interaction networks

Use information from Image Pre- Processing in order to optimise / upgrade DAQ

02/10/2014 Galaxy Workshop Freiburg University
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BioQuant

Automated Imaging

Transfection Sample
protocol preparation

Assay automation
siRNA library
Plate layouts

Combine/Link DAQ < IP

Data acquisition Image
Processing

High-throughput
High-content
Correlative

Data storage

Quality control
Normalisation
Segmentation

Features

m L

Normalisation Data integration
(per plate/assay)
Processes
Spatial normalisation
Pathways
Hit calling
Interaction networks

Use information from Image Pre- Processing in order to optimise / upgrade DAQ

 Trigger (time lapse experiments)

Junk data | Costs | Feasibility of experiments | Bleaching

»  Pick only objects of interest » Quality / Information content of image raw data

Screening time

»  Pick representative cells for high/super -resolution

02/10/2014 Galaxy Workshop Freiburg University
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Bio

Data acquisition Image Image
Pre-Processing Processing

Targets | Trigger

Quality control

Hit calling Normalisation

Segmentation

Features
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\@ Automated Imaging

Bio

Data acquisition Image Image
Pre-Processing Processing

Targets | Trigger

Objects of interest

oy
Targets

Microscope
Raw Data

Libraries
Layouts

02/10/2014
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. Cross-Platform Solution
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\Fj Cross-Platform Solution

Bio

System A System B System C

Idea: Acquire images of the same sample/target at multiple systems, in order to combine the advantages of
different microscopic techniques.

Examples:

‘\

[ High throughput data select targets High/Super-resolutionimaging
J
~

[ High throughput data quality control Complete missing data
J
~

[ Low resolution 2D complete overview expert pick Super-resolution 3D imaging ]
J

02/10/2014 Galaxy Workshop Freiburg University
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\Fj Cross-Platform Solution

Bio

Problem: Transfer System

Coordinate transfer by
1.) Reference markers System A System B System C

2.) (SIFT) image registration

02/10/2014 Galaxy Workshop Freiburg University



\@ Cross-Platform Solution

Bio

Problem: Transfer System

Coordinate transfer by

1.) Reference markers System A System C
2.) (SIFT) image registration

getRe
getRefPosOlympusIX81

>

fPosl eicaSP5 High-resolution
-

Leica SP5

Super-resolution

. dSTORM
Image Processing

— Target
identification

dSTORM setup: Mike Heilemann Gunkel et al., Histochem & Cell Biol 2014

02/10/2014 Galaxy Workshop Freiburg University



Bio

L WU  Cross-Platform Solution . :

High-throughput screening [ — Target identification ]

Recording Time long

low Resolution high

Collab.: Mike Heilemann, Fred Hamprecht, Vytaute Starkuviene Flottmann et al., Biotechniques 2013

02/10/2014 Galaxy Workshop Freiburg University
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. Automated Microscopy
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\% Automated Microscopy

Bio

Image
Pre-Processing
CAM Loop Start CAM Path Parser CAM Loop End

g S

String command

Communication with Parse image generator Communication with
CAM server pathes CAM server
N
Data storage —
rA 3 ‘ Microscope
- Image Reader FeedBack

-

(Pre-Screen) | Targets
Microscope

Image raw data & Raw Data

Experiment
MetaData

-7 oL
Libraries Targets / Trigger

Layouts

Collab.: KINIME @

MICROSYSTEMS
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Automated Microscopy

ed Data Pipelines

Image
Pre-Processing
CAM Loop Start CAM Path Parser CAM Loop End
b= (>I F >
“ e B
Communication with Parse image Communication with
CAM server pathes CAM server

25 KNIME Explorer

Filter - 2

23 EXAMPLES (guest@publicserver.knime.org:47037)
25 LOCAL (Local Workspace)
b _MISC_
V@ _PIPELINES_
@ _PROJECTS_
@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
A Co-localisationConfocal_point-like_ROBUST
A CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
i MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION
i STATISTICS
A tmp

Collab.: KINIME L, eica

MICROSYSTEMS
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10

Pre-Screen Configuration 1 » 2D low resolution imaging of full sample

1

Image
Pre-Processing
CAM Loop Start CAM Path Parser CAM Loop End
W g g 4
“ e B
(=D
Communication with Parse image Communication with
CAM server pathes CAM server

2 KNIME Explorer

Filter - 2

23 EXAMPLES (guest@publicserver.knime.org:47037)
.AA LOCAL (Local Workspace)
b _MISC_
V@ _PIPELINES_
@ _PROJECTS_
@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
A Co-localisationConfocal_point-like_ROBUST
CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
i MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION
i STATISTICS
A tmp

Collab.: -~ KNIME Seica

MICROSYSTEMS

Galaxy Workshop Freibur;
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Bio

Pre-Screen

Automated Microscopy

Integrated Data Pipelines

Configuration 1

» 2D low resolution imaging of full sample

1

CAM Loop Start

;H

Communication with
CAM server

Image
Pre-Processing

CAM Path Parser CAM Loop End
[ (>I F >
“ e b
(=D}
Parse image Communication with
pathes CAM server

25 KNIME Explorer

Filter - 2

23 EXAMPLES (guest@publicserver.knime.org:47037)
25 LOCAL (Local Workspace)
b _MISC_
V@ _PIPELINES_
@ _PROJECTS_
@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
A Co-localisationConfocal_point-like_ROBUST
CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
i MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION
i STATISTICS
A tmp

Image Pre-Processing W |dentify objects of interest (candidates)

KNIME  Jfeica

uuuuuuuuuuuu

Collab.:

02/10/2014
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Bio

Pre-Screen

Automated Microscopy

Integrated Data Pipelines

Configuration 1

» 2D low resolution imaging of full sample

1

CAM Loop Start

;H

Communication with
CAM server

Image
Pre-Processing
CAM Path Parser CAM Loop End
o g i q
“ e B
(=D
Parse image Communication with
pathes CAM server

1

25 KNIME Explorer

Filter - 2

23 EXAMPLES (guest@publicserver.knime.org:47037)
25 LOCAL (Local Workspace)
b _MISC_
V@ _PIPELINES_
@ _PROJECTS_
@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
A Co-localisationConfocal_point-like_ROBUST
CountNuclei
A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
i MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION
i STATISTICS
A tmp

Image Pre-Processing W |dentify objects of interest (candidates)

Collab.: KINIME L, eica

uuuuuuuuuuuu

02/10/2014
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Automated Microscopy Integrated Data Pipelines

Configuration 2 » 3D high resolution imaging of candidates

1

Image
Pre-Processing
CAM Loop Start CAM Path Parser CAM Loop End
b= (>I F >
“ e B
Communication with Parse image Communication with
CAM server pathes CAM server

25 KNIME Explorer

High resolution 3D information 5 £

of sub-nuclear objects Fiter T a

23 EXAMPLES (guest@publicserver.knime.org:47037)
25 LOCAL (Local Workspace)
b _MISC_
< O V@ _PIPELINES_
@ @ _PROJECTS_
@ EXPERIMENT-MetaData
@ IMAGE-PROCESSING
A Co-localisationConfocal_point-like_CLUSTERING
A Co-localisationConfocal_point-like_ROBUST
A CountNuclei
@ A Cytoplasmintensity
A SpotsFinder
A SpotsFinder_STATISTICS
i MICROSCOPE-FeedBack
@ PHENOTYPIC-CLASSIFICATION
i STATISTICS
A tmp

Collab.: KINIME L, eica

MICROSYSTEMS

Galaxy Workshop Freiburg University






Image

Pre-Processing
CAM Loop Start CAM Path Parser CAM Loop End

[;:3 e — i
L
e String command

—

( )
Communication with

( ) ( )
mmunication with Parse image
C! € pathes

generator
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Image
Pre-Processing
CAM Loop Start CAM Path Parser CAM Loop End

e

L
— String command

( ) ( )
A : a = enerator
Communication with Parse image 9

pathes

Communication with






Image
Pre-Processing
CAM Loop Start CAM Path Parser CAM Loop End

Sl B

L
— String command

( ) ( )
A : a = enerator
Communication with Parse image 9

C erver pathes

Communication with
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!ﬂ Automated Microscopy

Row104

Row117 Row118

Row130 Row131

Row143 Row144

02/10/2014

Highly accurate positioning of targets in the center of field of views

Row2 Row3

Rowg4

Row106 Row107

Row119

Row133

Row145

Rowd

Row108

Row134

Row5

Row109

Row135

Row6

Row110

Row136

Row7 Rows Rowg Row10

Row100 Row101 2 Row103

Row111 Row113 Row114 5 Row116

Row137 Row138 Row139 Row140 Row141

Overall acquisition time: 7 h 17 min

Experiment setup

Overall sample size:
8 * 12 = 96 scan fields

Standard DAQ  Config 2

» Screening time: ~70h

» junk data / less targets
(NOT centered !)

Galaxy Workshop Freiburg University



Automated Microscopy

Highly accurate positioning of targets in the center of field of views Experiment setup

Row2 Row3 Row4 Row5 Row6 Row7 Rows Rowg Row10 ow12 Overa” Sample Size:
; 8 * 12 = 96 scan fields

Standard DAQ  Config 2

» Screening time: ~70h

» junk data / less targets
(NOT centered !)

Automated Imaging
Pre-Screen Config 1
Target Screen Config 2

» Screening time: ~7h

» 146 target regions
(in center of field of view !)

Decreased overall
screening time (factor 10)

, Increased number and
Row137 Row138 Row139 Row140 R\)MM Row142 quality (Centered) of

T . acquired target regions
Overall acquisition time: 7 h 17 min | IELIEY

02/10/2014 Galaxy Workshop Freiburg University
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\\% Automated Microscopy Some Numbers...

Bio

Costs confocal microscopy: 40€ per hour

Overall sample size:

: . 96 positions
Decreased overall

screening time-(factor 10)

Increased number and quality
(centered) of acquired target

regions

Automated Imaging
Pre-Screen  jobl

Target Screen job2 280 €

» Screening time: ~7h

High-resolution 3D colocalisation
RNA interference screen

20 cell Overall sample size:
= ce arrays >
- 38.400 3D data stacks 38400 pOSItlonS

- ~2 Mio images

Standard DAQ  job2 R
» Screening time: 6 months 170.000 €
» ~40% junk data
~66.000 €
junk data
Colocalisaﬁo.n _

02/10/2014 Galaxy Workshop Freiburg University
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\% Perspectives... Usability for basic user

Bio
Data Analysis Data Management Visualisation

+ Image Processing + Data storage + (Image) Raw data > Design automated

» Statistics * File access * (Intermediate) Results ;

» Bioinformatics * File formats » Hists / Plots / Viewer workflow solutions
Integrated Data Analysis Meta Data Data Bases > Workflow repository
* Quality control * Experiment * Internal access
 Hit/Event identification + Data Analysis » External access
» Optical configuration » Annotations » Correlations

N J
Y

Data Data Analysis
Acquisition
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\% Perspectives... Usability for basic user

Bio
Data Analysis Data Management Visualisation
i
+ Image Processing + Data storage + (Image) Raw data > Design automated
» Statistics * File access * (Intermediate) Results ;
+ Bioinformatics * File formats » Hists / Plots / Viewer workflow solutions
Integrated Data Analysis Meta Data Data Bases > Workflow repository
Quality control * Experiment * Internal access
Hit/Event identification + Data Analysis » External access
Optical configuration » Annotations + Correlations
N J
Y

Data Data Analysis
Acquisition

’
4

Integrated Data Analysis
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. Joined table - 0:717:681 - Joiner(Library) l” NuxBewegung
= 5 - . | —
File
Table "default” - Rows: 384 | Spec - Columns: 10 ] Properties l Flow Variables| ) i
Row ID S PlateID | § 96er Plate| § Well (on 96er Plate) [ S Well (on 384er Plate) | § Gene | GeneID | | sRNAID | § RefSeq | § siRNASeq S Control 7l
Row0_Rowd  [Plate I ExtDrg Plate 1 Al a1 INCENP 3619 28431 NM_020238 |(GGAGAAGAAGAAGCAGAU... |? -
Rowd6_Rowl [Plate I ExtDrg Plate 2 Al A2 CDH17 1015 13164 NM_004063 [GGGACUUCUGUAUUACAA. .. |?
Rowl Row2 [Plate I ExtDrg Plate 1 A2 A3 C1Q8P 708 o564 NM_001212 |[GGAAAGAAAAAUUCAGAA. .. |? -
'Rowd7_Row3 |Plate I ExtDrg |Plate 2 A2 a4 MCP la179 0648 NM_172356 |GGAUACUUCUAUAUACCU.
[Row2_Row4  |Plate I ExtDrg Plate 1 A3 a5 GFP ? 215041 ? CAAGCU',\CCCUGAAGUU... |?
Rowd8_Row5 |Plate I ExtDrg |Plate 2 A3 A6 cD74 972 14500 B/ “CAAAAGCUA... |?
Row3_Rows  |Plate I ExtDrg |Plate 1 A4 A7 BIN3 55909 27292 3GAGAAGUA... [?
Rowd9_Row7 |Plate I ExtDrg |Plate 2 A4 a8 ccs 6355 16649 ra_U05623 _AUGAAGCAUC... 2
Rowd Row8  [Plate I ExtDrg [Plate 1 A5 a9 BAG3 9531 [137538 NM_004281 |GCC .JUGAUGUCCCAGGU... |?
Row100_Rowd [Plate I ExtDrg Plate 2 AS [a10 Jcciz |47 [44845  |NM_002982 |GCCAGAUGCAAUCAAUGC... [?
Row5_Rowl10 [Plate I ExtDrg Plate 1 A6 [a11 ARIDSA 10865 216172 NM_212481 |GCAGAACGGAAUCCAGAA. .. |?
Row101 Row11[Plate I ExtDrg [Plate 2 A6 AL2 CLPX 10845 105146 NM_006660 |(GGUAAAACUCUGCUGGCA. .. |?
Rows_Row12 |Plate I ExtDrg Plate 1 A7 [a13 APIMI 8907  [34372  |NM_032493 |GGUGUUUUCCGAGUACUU... [?
Row102_Row13Plate I ExtDrg Plate 2 A7 |a14 CLON23 137075 128552 NM_194284 |GGUCCUAAUGCUGUACUA. .. ldown
Row7_Row14 Plate IExtDrg Plate 1 A8 |a15 no = 2 292261 ala Y e YTl Y el YalilF

Row103_Row15 Plate TExtDrg [Plate 2 A8 35 ———
Row8_Row16 Elﬁte 1ExtDrg [Plate 1 AS »A17 [12omes [ tabe |Se Sourceisbeing | © Cenvoux [ D Contod ¥ [© thmPx [ D Craserty| D Perme esty| © Extend | D Dlometer | D Omersi...| D Omens...| © Mn D Mex D Mosn | D Sewnems| D Kartoss
VF{o’vi\'liOﬁ_Row 17 Plate I ExtDrg PlratEZ AS Al8 ey o e - = . : . =
Row9_Row18 |Plate IExtDrg [Plate 1 A0 |A19 S gl = - : - .
Row105_Row 15 |Plate I ExtDrg [Plate 2 A10 A20 - — - P :
'Row10_Row20 |Plate I ExtDrg [Plate 1 A1l [a21 i G - . s ezt R
Row106_Row21 Plate I ExtDrg [Plate 2 A1l |a22 ot 2 2 . o s
Row11l Row22 [Plate I ExtDrg [Plate 1 a12 A23 ol it ] 2 = = : = =
'Row107_Row23 Plate I ExtDrg |Plate 2 A12 |a24 o nama ' . 55 < 1%
Row192_Row?24 Plate I ExtDrg Plate 3 Al B1 sossonisions & 3 .48 g . @7 |0 a o0
Row288_Row25 |Plate I ExtDrg [Plate 4 Al B2 B .’ i A " ! 9.4 0.15:
Row193_Row26 Plate I ExtDrg Plate 3 A2 B3 i B
Row289_Row27 Plate I ExtDrg [Plate 4 A2 B4 0:\B0Quant [ 4 c s 128 6 Lie »
Row194_Row28 Plate I ExtDrg |Plate 3 A3 (3 poqurt b 3w m 3 =
'Row290_Row29 Plate I ExtDrg Plate 4 A3 3 n » . , ’ e ot -
Row 195_Row30 Plate I ExtDrg [Plate 3 A4 B7 r ; ‘
Row291_Row31 Plate I ExtDrg |Plate 4 A4 B8 & - . = > 7 A 7
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Perspectives...

Bio

. Joined table - 0:717:681 - Joiner(Library) l” NuxBewegung
o | —
File
Table "default” - Rows: 384 | Spec - Columns: 10 | Properties I Flow Variables| ) i
Row ID S PlateID | § 96er Plate| § Well (on 96er Plate) [ S Well (on 384er Plate) | § Gene | GeneID | | sRNAID | § RefSeq | § siRNASeq S Control 7l
Row0_Rowd  [Plate I ExtDrg Plate 1 Al a1 INCENP 3619 28431 NM_020238 |(GGAGAAGAAGAAGCAGAU... |? -
'Row36_Rowl |Plate I ExtDrg [Plate 2 A1 A2 CDH17 1015 14164 NM_004063 |GGGACUUCUGUAUUACAA. .. |?
Rowl Row2 [Plate I ExtDrg Plate 1 A2 A3 C1Q8P 708 o564 NM_001212 |[GGAAAGAAAAAUUCAGAA. .. |? -
Rowd7_Row3 [Plate I ExtDrg [Plate 2 A2 a2 MCP Ja179 [40648  |NM_17235 |GGAUACUUCUAUAUACCU... down
Row2_Rowd  [Plate I ExtDrg [Plate 1 A3 a5 GFP ? 215041 ? CAAGCU',\CCCUGAAGUU... |?
Rowd8_Row5 [Plate I ExtDrg [Plate 2 A3 A6 D74 972 14500 B/ “CAAAAGCUA... |?
Row3_Rows  [Plate I ExtDrg Plate 1 A4 A7 BIN3 55909 [27292 SGAGAAGUA. .. |?
Rowd9_Row7 |Plate I ExtDrg |Plate 2 A4 a8 ccs 6355 16649 ra_U05623 _AUGAAGCAUC... 2
Rowd Row8  [Plate I ExtDrg [Plate 1 A5 A9 BAG3 9531 [137538 NM_004281 |GCC .JUGAUGUCCCAGGU... |?
Row100_Rowd |Plate I ExtDrg |Plate 2 I a0 lecz 6347 4845 NM_002982 |GCCAGAUGCAAUCAAUGC. .. [
[RowS_Row10 |Plate I ExtDrg [Plate 1 A6 [a11 ARIDSA 10865 216172 NM_212481 |GCAGAACGGAAUCCAGAA. .. |?
Row101 Row11[Plate I ExtDrg [Plate 2 A6 AL2 CLPX 10845 105146 NM_006660 |(GGUAAAACUCUGCUGGCA. .. |?
'Rows_Row12 |Plate I ExtDrg Plate 1 A7 |a13 APIMI 8907 34372 |NM_032493 |GGUGUUUUCCGAGUACUU... ?
Row102_Row13Plate I ExtDrg Plate 2 A7 Al4 CLON23 137075 128552 NM_194284 |GGUCCUAAUGCUGUACUA. .. ldown
'Row7_Row14 |Plate I ExtDrg [Plate 1 A8 |a15 = ? 292261 nfa ACACCAGAAUUGAAUCAC... [?
'Row103_Row15 Plate I ExtDrg |Plate 2 A8 |a16 T 135  [9801 NM_001306  |GGACUACGUCUAAGGGAC... |? Il
Rowd_Row16 |Plate I ExtDrg Plate 1 A9 A17 865 5569 NM_022845 |(GGGAGAACAGCGACAAAC. .. |? D Exted | D Dumeter | D Omers...| D Omers.. [ D W0 | DMax | D Mean | © Shewnem| D furtoms
Row104_Row17 Plate 1 ExtDrg [Plate 2 A3 |a18 — [1364 9892 NM_001305 |GGUGCUGUAAACAGGULU... [? . = " ; . =
'Rowd_Row18 |Plate I ExtDrg [Plate 1 A10 |a19 55749 148709 NM_018237 |GCAAACCCUCUUAACACA... |? = ~ : - o
Row105_Row19 Plate I ExtDrg [Plate 2 A10 A20 7122 12866 NM_003277 |GGCUAAGAAUCUGCUUAG. .. |? :
Row10_Row20 |Plate I ExtDrg [Plate 1 A1l A21 : = = :
Row106_Row21 Plate IExtDrg [Plate 2 ALl A22 CLDNG | i : - S
Row11l Row22 [Plate I ExtDrg [Plate 1 a12 A23 CADPS2 ” » - i ’ -
Rowi07 Ronz3 late Tbxiorg late2 L2 a2 o | How could Galaxy - ~ - s |um
| Row192_Row24|Plate I ExtDrg Plate 3 Al B1 INCENP . : i - o s 5 il aind v
Row288_Row25 |Plate I ExtDrg [Plate 4 Al B2 MYLK2 ey ti B > o i v e
Row193 Row26 Plate I ExtDrg Plate 3 |A2 B3 psc2 ContrIbUte ? : ez s : . ¢
Row289_Row27 Plate I ExtDrg [Plate 4 A2 B4 GATA4 | 0.664 30.08 = 2 s2 128 %066 Lis
'Row194_Row28 Plate I ExtDrg [Plate 3 A3 BS DSC3 ‘e P Rz e | o.7%6 > = 12 ’
Row290_Row29 Plate I ExtDrg [Plate 4 A3 3 GATAS  |140628 6857 INM_080473 |GGGAAAGUGAAAUAAAGC... | oent wan i , e o.e7
Row195_Row30 Plate I ExtDrg Plate 3 A4 67 DNAICSG  |285126 41208 NM_173650 |GGUCAGGAGCCAAAUGLG... |? ox " 2 2 0 S 02
Row291_Row31Plate I ExtDrg Plate 4 A4 B8 [caTAs 2627 3223 NM_005257 |GGAAACGAAAACCUAAGA. .. |? - " s . i : a0
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