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Chemistry

Bioinformatics
analysis

®© Spotfire-

Easy. Fast. Smart.

Statistics,
data analysis

Data Fluorescent
management v reagents

Image Robotics,
analysis liquid handling

Automated
imaging systems

eHarmony'

Adapted from Korn & Krausz,
Current Opinion in Chemical Biology 2007, 11:503-510
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management reagents
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Automated
imaging systems

eHarmony'

Adapted from Korn & Krausz,
Current Opinion in Chemical Biology 2007, 11:503-510
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* TNFa induces nuclear import of p65
(fused to p65 subunit of NF-kB); 30 min post-TNFa. addition

0 ng/ml TNFa, 0.5 ng/ml TNFa 50 ng/ml TNFa
HaloTag® TMR ligand &> 2 it

« HEK2934AfE%a E F1ANF- KBéﬁﬁé‘g T HaloTag” gl & %% BYp65 (p65-HT) |,
HaloTag” TMR ER{A 1% 1 40 A PR 22 U 4 AE
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1.05-

ratio TMR
(nucleus/cytoplasm)

50 0 50 100 150
time[min]
0 ng/ml TNFa. == 10 ng/ml TNFa
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Live cell imaging allows the study of signaling dynamics
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Readout

‘ Cell seeding

Equilibration Labeling
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100 mM AAP
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“MAe eI Hoechst 33342

ZLR{REIE MitoTracker® Deep Red
MRRAZIE K /9645 Hoechst 33342
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Image segmentation Calculate basic Calculate advanced
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* Powerful neurite analysis

* Left: individual segments
(different colors)

e Right: Roots (circles), nodes
(arrows), and ends
(numbers)

* Unique colocalization analysis

* Neurites can be used as
search mask for signals
colocalized on neurites =
essential for axon analysis

e Middle: mask created from
neurites

e Lower: Spot identification
on neurite (arrow)
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* Powerful neurite analysis

* Left: individual segments
(different colors)

e Right: Roots (circles), nodes
(arrows), and ends
(numbers)

* Unique colocalization analysis

* Neurites can be used as
search mask for signals
colocalized on neurites =
essential for axon analysis

e Middle: mask created from
neurites

e Lower: Spot identification
on neurite (arrow)




Toxicology and Applied Pharmacology

Volume 389, 15 January 2020, 114875
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Solvent cnnlml (0.5% DMSOQ) Berberine chloride (10 pM)

Solvent control (0.5% DMSO)  Etoposide (3 M)
. e 3

DNA Mitochondria

Bioactivity screening of environmental chemicals

using imaging-based high-throughput phenotypic o s
e ’ v
profiling

DNA RNA/ER

MIE=REE

RNA/ER

Johanna Nyffeler % B, Clinton Willis ® < Ryan Lougee * ©, Ann Richard 2, Katie Paul-Friedman 2, Joshua A. Harril

Module
Position | Basic SCARP morphology Intensity | Texture
A B 71 morph- | symmetry [ Compactness | Axial Radial | Profile [9] [14]
ology [5] | 0] [40] [20] [28] [20-30]
Cell Dispensing Live-cell Flourescent |abels DNA Nuclei | Nuclei il udi | Nucel Nuclei Nuclei
- o vtoplasm
) Labelin o e o DNA: H-33342
Plating Chemicals g ! late 1 cell viabili H RNA Nuclei | Nuclei Nucei | Nucei | Nucei Nuclei Nuclei
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| | 1 Fixation 1 W ER Cell Cell Cell Cell Cytoplasm | Ring Ri
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|_p|_al_e_2_£e_ll_p_ro_|'1£n_g____l| erm agglutinin (WGA) -555 Mito cell cell cell cell Nudlei Ring Ring
" —TT Cytoplasm | Cytoplasm | Cytoplasm
Permeabilization & Labeling Mitochondria: MitoTracker FYPr S [T T
Cell Cell
C plate 1: cell viability (CV) with a channel

Supporting Information Fig. $7. CP assay: Overview of the modules used for analysis of each fluorescent
channel.
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Training
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PhenolLOGIC™ - machine learning

Apply Training

| to whole dataset

Click on autophagy
positive cells

Click on autophagy
negative cells

| Ba

PerkinElmer’
For the Better




> N

PhenolLOGIC
I

Texture
Machine Learning

ENVIRONMENTAL HEALTH

SebE R/
e P AR
sebENER

| Ba

PerkinElmer’
For the Better




Distinguishing Cell
Types by Phenotypic
Profiling of the Nucleus

Figwre 1. Representative images from wells containing either HepG2 or NIH /3T 3 alone or co-cultures of Hep!G2 and WIH/3T3 cells mixed at ratios 2:1, 1:1 and 1:2
respectively. HepG2 cells are stained with Hoechst 33342 and CellTracker Green CMFDA. NIH /3T3 cells are stained with Hoechst 33342 and CellTracker Fed CMTPX.

Images were acquired on the Opera Phenix systern in confocal mode using a 20k water immersion objective.

Training

8105 A 2uee Tl RE RN

Click on HepG2 Click on NIH3T3
cells cells

Figure 2. SER texture and ST—\.Rmorpholov*, properties are key parameters for
phenotypic profiling within Harmomy software. Criginal input image, profile images
(Profile 1 /2and Profile 2/2), sleuwpambolm filtered (SP Filter) image and SER.
texture hlteledl (Spot, Edge, Ridge, Bright, Hole, Saddl.e Walley and Darla.) images of
the same NIH /3T3 rmclei.

Apply Classifier to Whole Plate
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Properties (erdered by relevance)
Nuclaue Hoachat 33342 5ER Saddie 0 px
Nuclaue Hoachat 33342 SER Bright 2 px
Huclsue Prodils 1/2 SER-Ridge

Hucleus Axal Length Ratio SER-Spot
Hucleus Threshold Compactness 50%
Hucleus Proil 1/2

Linear Coefficiant
T0Z.042

208,404

-123.82

Hucleue Threshold Compactnees 30% SER-Ridge | -14.4307

3,743
-1,41603
-5,962%

Figure 3. Identifying cellular p}\enot\pes using PhenoLOGIC machine leaming, In “Training” mode, about 100 single cells within different wells were selected to teach the software
to identify the different cell typesin “mono u:ultunes (A and B). Once cells for ean.h class were marked, the resulting classifier was applied to the whole data set. PhenoLOGIC
combines the most mean.lngtul parameters, to achieve accurate classification of the two cell types (p.mel Cl.In this case, seven properties were chosen to distinguish HepG2 from

MIH/3T3 (properties shown in table below the scatter plat). Note how advanced SER (first 2) and STAR ( position 3 to 7) properties daminate the selection.

%Cellsin w

% HepG2 Cellsin well

%NIH/3T3 Cellsin well

]

B

=]

]

;_._:

o
=

a

[
=

=

10

NII—UBTB

975

2525

68,5

MNIH/3T3

97,8



WUEESS], RSERR, RUZMH5H %

~

HUMAN HEALTH |

Phenotype A Phenotypes A and B

Z

ENVIRONMENTAL HEALTH

Phenotype B

Demecolcine O pM

Demecolcine 0.03 ph

Demecolcine 1.6 pM | ﬁ / %‘. ﬁ ;' OpeiBits
y - o
[ ','.|I||-|I|i.. Settings H

£ Navigation

=

Selecies bnear combmatan, goodneas 1 65

Apply

lm.z.ge imal-fsis Results | Mescages

Oz MDA-MB-231-M_. 1

Plate

Assay: | Default

Layer; | Measurement Layout:

-

1T Ry 4 5% T o8 o8 oWonn

N 000000
RO
OOV

Saoses

OO
e s s 800000
HROOOOO O OO0

Well

=

| Ba

PerkinElmer’
For the Better




| B

Perkin

For the Better

L




ST RE AT FITE RS N i
oA e

For the Better

: S
Pt e c
.-&.-"' X .-;.‘4-."34;

T, b e T e

DPCLARICIRTL



For the Better

HUMAN HEALTH | ENVIRONMENTAL HEALTH




Perkin
For the Better

HUMAN HEALTH | ENVIRONMENT

Modified open region - Region Width [um] - Mean per Well

Modified open s

110540 3 154000
Time [hh:m

Well B2 Well B3 Well B4 Well BS

'

] N
[T M,

" e

Modified open

Well B8 Well B7 Well B9

" fr i +
Py T e o
{ Ve

iy

Well B10 Well B11

-
. SR
Wehony e Mt

320 164000
Time [rh:mm:ss] Time [rh:mm

e E B (60 wells 4 field, 10X Air. DPCiE&







JCFRIC A R4S 1>

PerkinElmer’
For the Better

HUMAN HEALTH | ENVIRONMENTAL HEALTH

SABET LTI GRER
( Digital phase contrast, DPC)
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Transmission optics enable
brightfield imaging
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0 10 20 30 40 50 60 70O 80 90 100 110
Intensity Intensity
Cell Cell Number Accumul
Number Current  Current Mean-  Contrast- Number of Tracked ated Displace Average
of Displace Displace Current Digital  Digital Cell of Timepoin Track Cells - Distance ment Speed
Timepoin Tracked mentX mentY Speed Phase Phase Cell Area Roundne Analyzed tsper Duration Generati [??7m] [??m] [??m/s] MNumber Height Tem
Row Column  Plane t Cells Age[s] [??m] [??m] [??m/s] Contrast Contrast [??m?7] ss Fields Track [s] on per Track perTrack perTrack of Tracks [?7m] Time [s] ture

7 7 1 3 312 1649.786 -4.83242 -0.63987 0.003764 58B.6884 0.888622 728.3874 0.902662 1 9.627933 15403.56 1.334078 57.23537 34.17703 0.003863 1790 0 1799.766
7 8 1 3 112 1608.188 -4.98386 0.088681 0.003622 579.8935 0.883073 795.476 0.918525 1 9.836237 15773.51 1.529617 53.84848 31.32942 0.003697 574 0 1801.17
7 9 1 3 265 1653.185 -3.34323 0.161165 0.003607 589.1942 0.892303 724,132 0.920082 1 10.51684 16987.59 1.446359 64.1123 3B8.8705 0.003983 1277 0 1802.856
7 10 1 3 226 1557.196 -5.22981 -0.27248 0.00373 601.4256 0.881812 823.505 0.899123 1 9.473144 1512847 1.424171 51.45512 31.32123 0.00362 1266 0 1804.75
7 11 1 3 200 1651.874 -2.08577 1.027987 0.002832 599.5664 0.835778 908.2412 0.862136 1 8.226003 12898.77 1.452007 42.72207 26.58144 0.003446 1146 0 1805.327
7 12 1 3 178 1621.532 -5.09446 -0.07254 0.004052 570.6434 0.877574 780.2122 0.907618 1 10.486 16541.09 1.450168 61.28012 35.10516 0.003952 893 0 1803.954
7 13 1 3 147 1705.868 1.067547 3.128319 0.003234 578.8935 0.883047 B843.3525 0.91603 1 10.061 16180.07 1.464115 55.96933 33.79595 0.003632 836 0 1804.047
7 14 1 3 262 1680.424 -4.02976 -0.31465 0.003673 593.9718 0.887071 754.4879 0.911571 1 9.583685 15316.88 1.40647 55.11333 32.76789 0.003768 1422 0 1804.39
7 15 1 3 181 1565.934 -0.70738 0.444482 0.003174 573.368 0.870023 B28.7648 0.9504248 1 9.08596 14441.15 1.434575 53.68213 33.62974 0.003841 1047 0 1805.313
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* A549 FE/ AR AR iz B AR EY (Caino et al., 2012)
* Operetta’ JEAHRR TLERIC AR
« FaIfR5-10 min ELLR1R6 hrs, 10x ¥)5

untreated 100 ng/ml EGF

* EGF stimulates cell migration resulting in longer cell tracks
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* 3D Tumor model
using HT-29 cancer
microtissues

* Cancer biomarker
expression using in

. | * 3D Cholestasis model using
vivo NIR agents i )
* 3D Hepatotoxicity model primary human liver
using primary human liver microtissues
microtissues * Bile efflux transporter
* Mitomembrane potential; activity

Apoptosis; Cell death

variety of apps in preclinical research
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Experimental Cell Research
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journal homepage: www.elsevier.com/locate/yexcr

Research Article

A novel 3D high-content assay identifies compounds that prevent
fibroblast invasion into tissue surrogates

Carsten Wenzel, Saskia Otto, Stefan Prechtl, Karsten Parczyk, Patrick Steigemann *

Bayer Pharma AG, Global Drug Discovery, Berlin, Germany

Pre-formed tissue Fibroblast addition and Imaging invasion processes with
surrogate compound incubation automated microscopy
4 days ’ 3 days ’ >

Growth medium 384-well plate

2 :i: [ ] ] ]
3 g el
> o |
_é, := Growth medium day 0 day 1 day 1
e A oy
* = g ,; Multicellular tissue surrogate
g _'E _____ m == Pre-stained Fibroblast
. @00
Spheroid = |
Agarose : I SETI000000C

Imaging with automated
m high-troughput microscopy
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