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Cells respond differently to drugs
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Cells respond differently to drugs
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Our pipeline in practice
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Challenge 1: heterogeneous pipeline
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Challenge 3: data analysis
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Challenge 3: data analysis

extract features from time series data
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Challenge 4: interactive data mining
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Exploration of features in t-SNE space:
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Select data file (e.g. tCoursesSelected.csv) and press “Load Data"

Select Track Label (e.g. objNuc_Track_ObjectsLabel):
IrackObjects_Label v
Select one or more facet groupings (e.g. Site, Well, Channel):
Stim All Ch
Select time column (e.g. RealTime):
RealTime v
Select 1st measurement:
Intensity inintensity_Ratic g

Time range to include

Normalization

Select method

fold-change

Normalisation grouping
Entire dataset
acet

Per trajectory (Korean way)

Select linkage method:

Ward

Select type of dissimilarity measure:

Euclidean

Margin below
x-axis

Download PDF

Width

Color K

and Dansit

#idendrogram branches to colour

Shade of grey for NA values (0 -
black, 1 - white)

Display plot height [px]

Margin right of
y-axis

Height

Classic hierarchical clustering

Font size row
labels

123
R
T

Distance measure: euclidean
Linkage method

ward.D2

Font size
column labels
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Tools for data browsing & visualisation

http://pertzlab.unibe.ch:3838

Time series analysis and clustering

Browse... | sustE_F_N.csv

Upload complate

LoadData  Resetfieinput | Generate artfcial dataset

) Track Label unique across entire dataset

Select FOV (e.g. Metadata_Site or Metadata_Series):

Metadata_Series

Select Track Label (e.g. objNuc_Track_ObjectsLabel):
‘TrackObjects._Label

Select one or more facet groupings (e.g. Site, Well, Channel):
stim_AlLCh

Select time column (e.g. RealTime):

RealTime

Select 15t measurement:

Intensity_Meanintensity_Ratio

Math operation 1st and 2nd meas.:
(%) None

O Divide.

© sum

© Mutiply

© Subtract

O1x

7 Trim x-axis

Time range to include

 Normalization
Select method
@ fold-change

) z-score

Time range for norm.

[o]

&

() Robust stats.
Normalisation grouping

) Entire dataset

O Perfacet

%) Per trajectory (Korean way)

Timecourses  Box-plots  Scatter
Select linkage method:
Ward D2 -
Select type of dissimilarity measure:
Eucidean -
Heatmap = Time-courses  Cluster dist.

% Plot dendrogram and re-order samples
Select colour palette:

Spectral -
¥ Reverse colour palette.
@ Plot colour key

Margin below
x-axis.

Color ey

Hierarchical  Hier. Sparse
#dendrogram branches to colour
1 [} »
Manually select clusters to display
& Download CSV with cell IDs and cluster no.

Shade of grey for NA values (0 - black, 1-
white)
o @

Classic hierarchical clustering

Display plot height [px]
600 ®

Margin right of Font size row Font size

y-axis labels column labels

20 g 5 © 7 g

& PDF

Distance measure: euclidean
Linkage mothod: ward.D2

Shiny

by RStudio

FreeClust

1D cell cycle analysis

"Load Data"

Browse... = cellsProcessed_CC_Omin.csv

Load Data Reset file input

Generate artificial dataset

Dataset contains cell IDs
] Cell IDs unique across entire dataset

Select FOV (e.g. Metadata_Site or Metad

Select data file (e.g. tCoursesSelected.csv) and press

Upload complete

_Series):

Image_Metadata_Site

objNuc_ObjectNumber

condition)

Select one or more facet groupings (e.g.
Metadata_Well, Metadata_TreatConc):

Cell_line

Select 1st measurement:

Color Key
©
2
@
K
N
o
a2
3
&
B
0 2e+08 6e+08 1e+09
Value

Select Track Label (e.g. objNuclei_ObjectNumber):

Dataset contains grouping column (e.g. treatment,

objNuc_lIntensity_Integratedintensity_imDAPI v

Di

Manual Model

Manually set thresholds

Number of histogram bins G2 multiplier
1

m 1.9
M)\

1 1 21 3 41 51 61 71 8 91 100 G1 cv
Set location of G1 peak 0.2
270 €D 759

R REE RN RN RN R RAR Ga2cv
270 318.9367.8 465.6 563.4 661.2 759
0.1
Histogram Parameters CC Phase %

! Interactive Plot?

Plot!

Wild_type

0.0075 -

0.0050 -

0.0025 -

0.0000 -

Linkage method: ward.D

7134 667-mz365.

Display plot height [px]
1000
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Asteraceae_Ambrosia_y
Asteraceae_Ambrosia_z
Asteraceae_Artemisia_c
Asteraceae_Artemisia_c
Betulaceae_Xanthium_s
Asteraceae_Ambrosia_¢
Asteraceae_Ambrosia_t
Asteraceae_Artemisia_fi
Asteraceae_Helianthus_
Betulaceae_Ambrosia_s
Asteraceae_Ambrosia_:
Asteraceae_Ambrosia_¢

Asteraceae_Artemisia_c

Asteraceae_Ambrosia_i

Asteraceae_Artemisia_ti
Asteraceae_Ambrosia_t
Poaceae_zea_mays

Urticaceae_Urtica_dioic:
Asteraceae_Eupatorium
Oleaceae_Olea_europe:
Asteraceae_Taraxacum
Poaceae_Phleum_prate
Asteraceae_Leucanthen
Asteraceae_Ambrosia_t
Fagaceae_Fagus_sylval
Asteraceae_Baccharis_|
Betulaceae_Betula_pen:
Betulaceae_Carpinus_bi
Betulaceae_Corylus_ave
Asteraceae_Solidago_vi

#Columns:

2

KRAS_G13D




Challenge 5: data storage,

annotation, backup

Aron Ponti
BSSE-ETH

OpenBIS = Open Biology Information System
/ + oBIT = OpenBIS Importer Tool

cquisition station
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a | » annotated

Dﬂ‘ﬂmovef l as a Windows service

/ openBIS
ropbox core plug-in
v

To Export
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orsave

openBIS
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OpenBIS = Open Biology Information System
\ + oBIT = OpenBIS Importer Tool

Acquisition station

Aminmdcndlcmen Tl
— f (=] E e
| 3¢ Sample M22925 - openBI- X
l ‘ . L C n ttps://openbis-scu.ethz.ch =
.-'.'] Browse + New v Import v Utilities ~ All v Searct i ) Admin v+ pontia ~

1, | Experiment EXPERIMENT_2 Sample M22925

T_2 » Sample M22925 [MICROSCOPY_SAMPLE_TYPE] Edit || Delete Sample

20 Sca N > Contained Children Parents Data Sets History Attachments Dataset (sample) viewer
Y
To Export L aaron_3Ch.nd2
Oor save
User <

folder

l Plenty of acquisitions 2
J\ !
No description provided D

=4
Datamover ’ //f

R X Y Z C T vX [um] vY [um] vZ [pm]
Incoming 1024 1024 ' - ‘ 0.12 NaN | UP
‘ AL R ISR TN  # Export to your HRM source folder
PDatamover | asa
Data set
K v
openEIBIS Channel 3
_Dj: ‘ Meraged Channels v
dropbox
¢ DAPl @ EGFP @ mCherry
OpenBIS Filter
e R T mal image .
i Resolution
openBIS v
Time: 0 sec (1/1)

K Depth: 0 (1/1)
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All tools on GitHub Pipelines & system documentation
Omrdon  Foposkrie@  Sun@  Fown®  Folovk@ on internal Wiki

y PertzLab-Image-Data-Analysis

Popular repositories Custom¥e Yo negffepositories § Recent Changes Media Manager ~Sitemap
yannick-pc1 2 zeropad G . H Trace: - start - other_software - data_analysis_in_r - projects - misc - lab - servers - data_organisation
R Shell It u Topics
i © 3 Table of Contents
Servers - -
Data organisation Data Orga n |Sat| On Data organisation
CellProfiler Edit Naming convention
shiny-plot-two-sources shiny-timecourse-inspector Data Analysis Naming convention Image format
Software Folder organisation
2'0150‘5 As a general rule, when naming folders or filer avoid spaces, commas, Copy large chunks of data
ORr ORrR ISZZL;;'W brackets, diacritics, special characters (~, !, @, #, $, %, *, &, *, =, +, ?). Even
s though modern operating systems let users to include such characters, they may cause trouble in batch
Lab processing, or when extracting metadata from file names.
Misc

coralie-nih3t3 shiny-timecourse-cleaner The following naming convention is strongly advised: separate metadata with underscore, separate fields
within metadata with a hyphen. For example,

ORr OR - - - - - -
2018-01-14 MCF1OAmutants H2B-miRFP_ERKKTR-mTurquiose 40xAir T5min Stim5@min-
1ngmlEGF_30h-starving
The underscore separates the date 2018-01-01 from the cell line MCF10Amutants. This convention makes it

141 contributions in the last year Contribution settings ¥ easy to extract metadata in CellProfiler.
Edit
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Image format
Mon . Avoid storing your images in a single nd2 file. This is a proprietary NIKON format that sometimes causes
) - trouble when reading it with 4s Bio-formats.
| | | | |
| | |
Learn how we count contributions. Less HE More

A_A

https://gitlab.switch.ch/pertz-lab

Application and pipeline
containerisation (Singularity)



Challenge 7: hardware choice
cloud / local?

Main Storage
Synology NAS
120 TB RAID6

Head node
2x 16-core AMD Epyc
256 GB RAM

GPU node
2x 32-core AMD Epyc
512 GB RAM
2x nVidia 2080Ti

CPU node
2x 32-core AMD Epyc Raw Data &

512 GB RAM Backup Storage

Synology NAS
40 TB RAID5

Backbone: 10 Gb
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