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High Content Image System

ImageXpress Micro XLS System

HEBERERNES Einid
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Why High Content System?

Conventional Microscopy
Limited throughput, qualitative results

2

High Content Imaging System
High throughput, qualitative+quantitative results




IXM system

» IXM system: ImageXpress Micro system

Wide-field High Content Screening and Analysis system
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Live Cell Analysis for program death

Nuclei (Hoechst)
Apoptotic Cells (NucView 488)

Necrotic Cells (Propidium lodide)

Pr—

Acquisition

0000000
00000000

00000000

37° C, 5% CO,, 43 hours



e

00:00

Nuclei Apoptotic Cells Necrotic Cells 6



Multi-parametric Image Analysis

Royal blue = viable nuclei

APL, DAPI, FITC, FITC, Texas Red, DAPI

Total identified

Purple = necrotic




Multi-parametric Image Analysis

Early timepoint control shows mostly viable nuclei
(royal blue mask)

At time point 50, Etoposide treated cells show
many cells in early apoptosis (pink mask) and

_ : At time point 86, Peroxide treated well shows most in late
PRI O { apoptosis (white mask) and some suffered necrosis (purple
SRR IR A ST 155k)



Visualization of Cell Health

Early Apoptosis

Time

st b e R

Viable Cells

] N : “’u._ Tir
Time _

Necrosis

Late Apoptosis

Time

Time




Complete Image Solution

Image Acquisition

ImageXpress Systems

Third-party
imaging systems

MDCStore Solution

Data Mining

MetaXpress and AcuityXpress Software 10

MetaXpress PowerCore
Software

Image Analysis



IXM Features

High reading speed High quality Image

3 color, 4 min/ 96 well Hybrid autofocus system
Digital confocal module

Sample format

User friendly interface flexibility

All in one system Slide, dish, multi-well plate

Bench-top automation

Live cell experiment
system

At least 3 day No darkroom requirement
11
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Image stitching




IHC Tissue Scanning

H & E staining

HRP color
reaction

14



Various Objective & Plate Choice

* From 1X to 100X

* From Air to Oil
(4/10/20/40X in KMU)

* From slide, plate to

1536 well
(Glass/plastic are both
acceptable)

15




Sample Flexibility

T

_// Colonies Ny




Digital Confocal

No Digital Confocal

With Digital Confocal




Environmental Control Module

Colony formation

IXM can monitor and control:
* Temperature

 Humidity

* Gas

Migration assay

Continuous time course for at
least 3 days

Bacteria invasion assay

18



Transmitted Light Module

/Transmitted Light Module
* Bright field/ Phase contrast
e Kohler illumination

 Compatible with Environmental

control system

19



Other Available Modules

Liquid handling

#
[
f
‘1\ |

Robotic System

*96- or 384-well eAdequate to most robotic systems
¢2 compound plates available eCompatible with Environmental control
ePlate heating and Transmitted light systems

20



Comprehensive Image analysis tools

Application Custom Journal
modules modules Macros

Turnkey Flexible Powerful

Analysis continuum with increasing flexibility and complexity .

MetaXpress® Software

21



Application Modules

1. Micronuclei

2. Neurite Outgrowth

3. Angiogenesis Tube Formation
4. Mitotic

5. Cell Cycle

6. Monopole Detection

7. Cell Scoring

8. Multi-Wavelength Cell Scoring
9. Count Nuclei

10. Cell Proliferation HT

[HRY
[

. Cell Health

. Live/Dead

. Granularity

. Transfluor

. Transfluor HT

. Translocation

. Translocation-Enhanced

. Multi-Wavelength Translocation
. Nuclear Translocation HTs

N Y e = N =
OCONOOULD WN

Application modules for hundreds of assays

Legend

W Applications
M Application modules

Cell Proliferation
Count Nuclei

B—o .
Process Extension

Neurite Outgrowth

Punctae in Neurite (custom module)
Fatty Acid Uptake -—_)
Cell Sgoring Receptor Internalization and
Punctate Patterns

Granularity, Transfluor Assay

Cell Cycle
Mitotic Index, Cell Cycle,
Pathway Analysis Monopale Detection
and Multiplexing

Multi-Wavelength Cell Scori
uiti-fravelength Lefl Scoring Protein Expression & Modification,

Transient Transfection
Cell Scoring

Cell Viability/Toxicity
Live/Dead,
Multi-Wavelength Cell Scoring

Cell Signalling by Translocation

DNA Damage/Genotoxicit
g / Translocation (Enhanced)

Cell Scoring, Micronuclei

Mitochondrial Localization
Translocation

Membrane Potential
Cell Health

Tube Formation
Angiogenesis

Intracellular Trafficking -

Multi-Wavelength Translocation

22



Applications: Cell cycle

DAPI Quantification Plot

DNA Content Classification — GG
60 S Phase
[ ] G2
sod |1
L 40 | |
2 | |
o
Q 304 | |
o
© N
20 i
10 |
0 = T T T T
0 500 1000 1500 2000 2500 3000
Integrated Intensity %1000
DNA Content/Mitotic Classification| ¢ coie
3500 B S Phase
G2
Early M
30007 o Late M
=
@ 2500
c
Vil
IS
T 04— T — —— — — — — — — — —
o
o
£ 1500
s
1000
500

I I I 1
1000 1500 2000 2500 3000
Integrated Intensity x1000




Applications: Angiogenesis

Locating and
Scanning

&

Best Focus
Recombination

A

Measurements:
Tube length, tube area, branch, segment, nodes......




Applications: Neurite outgrowth

Quantification
3 Cellular Results for Neurite Outgrowth
Cobged CobToa | ot | (P OBt CRUS e [l CetCelBoy e
Labe! # Outgrowth | Processes Lengh Length Length . Shraightness Area i
11 BI1A 2 17562 17.562 29 2 0908596 399384  E74945
2 |2 0 0 0 0 0 0 0 15,3329 0
ERE 0645 1 0645 0645 0645 0 1 246770
4 w2 188978 188978 IR T 0927003 198692 E074
5 5 AR 2 163044 163044 1 0935445 20433 502553
5 |6 i 0 0 0 0 0 a 24129 0
70 152687 4 KL T 12087 0 0938226 274577 T
R Fws 2 {8995 48395 L B 093293 445147 B9
EE Hd2 2 27520 2152m 143977 0 0885411 511711 719173
10 10 25,443 2 127245 127245 24804 0 0913302 57.4115 mi
110 #3702 | 115843 120242 216433 1 0.94364 07706 BI7EI2
2 wae 3 114714 5EMH 2087 3 0%74EE  E7.8121 B62172
13 13 80.241 2 01205 301205 53,556 0 0932452 844531 £32.434
14 14 17.2395 2 8E1975 26187 572084 2 0927697 320338 8788M
15 18 mar 3 B 0R B0z 5 0931383 303698  BBE7R4
16 16 04685 2 102323 0.3 1981% 3 0912585 403544 BR9EZ
17 17 aanr o a7 4 a7 0 0.95086 34530 782187
18 18 h9.3473 2 296733 29673 309863 5 0835381 3245 664,953
Measurements:

Outgrowth, Processes, Process length,
Branches, Cell body area......




Applications: Transfluor

Nuclear B-arrestin

Adaptive Background Correction




Applications: Translocation

Image of Translocation Protein

Merged Image

Translocation protein
Nuclear
Cytoplasm

Measurements:
Count and percentage of positive/negative cells, scoring
profile account, wavelength-specific intensity statistics...

27



Comprehensive Image analysis tools

Application Custom Journal
modules modules Macros

Turnkey Flexible Powerful

Analysis continuum with increasing flexibility and complexity .

MetaXpress® Software

28



Intuitive Interface .

MetaXpress® Custom Module Edito

(A ¢ —— ‘L‘@“

DAPI FITC
Channel Reset All -~ Reset Object Zoom | Regions | Calibration’ = Saturation
Display  Scaling " || Layout || Overlay Preview r Markers

Channel Display [ Layout |

Custom Module

Texas Red

Segment | Measure

Example Image 1
Example Image 2 |F

Example Image 3 |Texas Red

Measurement Name

Custom Module

‘ Save H Run ‘

Setting Name

Custom Module

Assign image names to wavelengths

Pg.
oY)



Including all Application Modules and

analysis components

Home Acquisition Mode Mode: Multidimensional Measure Script

- IC I e

Threshold Convert to
Regions ~

sooq Y%

s N 79

Measure
Threshold ~

— Measure
" | Regions ~

Overlay

'

Measure

Hardware Setup

[] All Time

C]ANZ
[C] All Stage
Measure Range

e Custom Modules

— Use the Analysis Builder to make
custom modules

— Open the Analysis Builder using the
Create Module on the Modules
palette

=

-

Angiogenesis
X
Cell Scoring
:-

Micronuclei

X

MNeurite Outgrowth

o

Translocation

e
}" *

Granules with Marker

Q

Cell Cycle

0

Granulanty

Mitotic Index

o

Transfluor

L
..'.

Count Nucler

5"

Granules

Cell Health
X x

Live Dead

o€

Monopole Detection

b

Translocation Enhanced

&

Auto Find

36



Hepatocyte Co-Culture Model

Control Rotenone Treated

Hepatocyte island

Fibroblast

Nucleus
Actin
Mitochondria

31



Customized analysis workflow

Islands Mask

Fibroblast Mask

Identify Islands and
Fibroblasts

» Island number/ area
» Fibroblast area

Combine TL and
Fluorescent Images
» DAPI/Mito intensity

Determine parameters

inside each group

> Live cell number of
island/ fibroblast

» Mitochondria
intensity of each cell



Image Overview & Toxicity Evaluation

—
Compound concentration

Live hepatocyte number

I e

{

i

b

apamycin  ECS0= 43 uM
. Tamofen  ECSI= SuM
. Staurosporine EGS0 = 3uM

i

%@yﬂ

Live fibroblast number

___Mitochondria intensity




Wound Healing

34



Comprehensive Image analysis tools

Application Custom Journal
modules modules Macros

Turnkey Flexible Powerful

Analysis continuum with increasing flexibility and complexity .

MetaXpress® Software

35



Migration/Wound Healing Assay

Normalized Area Ratio

=
[ N)

© o
o ®

© o
N B

Original Image

Analysis Image

Hour(s) 36



Analyzing Circulating Cells in Zebrafish§

GATA1-dsRed Number of Circulating Cells

92 25
CD41-GFP

00.000

00.000

* Remove anything static from the image
to be able to measure the cells that are
actually circulating




Cardiomyocyte assay for toxicology studies

FLIPR Calcium 6 Assay
Kit

10X Plan Apo

100 FPS




Analysis of beat rate in cardiomyocytes

from Ca?* flux
Control Epinephrine Verapamil

w ‘ .w
o -

* Cell contractions visualized with Ca?* sensitive dye

e (Ca?*levels fluctuate with contraction events

* Provide surrogate assessment of beat rate and sarcolemmal activity

39



Characteristic Beating Profiles

6000 =1
6000 =1
o0 | w7 Positive
won ] ] o | Chronotrope
0 20 40 60 80 100 0 20 40 6(; 80 100 ] 20 40 60 80 100
500 - 500 500 Vera amll 1
P Negative
400 - 400 - 400 =
"U:') 300 300 200 T P bt " Chronotrope
c
) 0 20 40 60 ) 100 0 20 40 60 80 100 0 20 20 60 80 100
o
e
=2
- 6000 6000 6000 E 4 O 3 1
v hERG Channel
; 5000 = 5000 = 5000 =
B MWWMMMWWWWWMWW Blocker
q-) 4000 4000 = 4000
m T
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
6000 Y 1 1
.| Lidocaine Na* Channel
4000 = o 5000 =1 B | OC ke r
4000 9
3000 T
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100

Time (Seconds)
[ >
Concentration

Sirenko et al, J Biomol Scr, 2013
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Sky is the limit!

Applications for HUNDREDS of assay

Neurite Outgrowth
Punctae in Neurite (custom module)

Fatty Acid Uptake
Cell Sgoring Receptor Internalization and
Punctate Patterns

Granularity, Transfluor Assay

s~

Cell Proliferation
Count Nuclei

Cell Cycle
Mitotic Index, Cell Cycle,
Pathway Analysis Monopole Detection
and Multiplexing

Multi-Wavelength Cell Scoring Protein Expression & Modification

Transient Transfection
Cell Scoring

Cell Viability/Toxicity
Live/Dead,
Multi-Wavelength Cell Scoring

Cell Signalling by Translocation

DNA Damage/Genotoxici
) Y Translocation (Enhanced)

Cell Scoring, Micronuclei

Mitochondrial Localization
Translocation

Membrane Potential
Cell Health

Tube Formation
Angiogenesis

Intracellular Trafficking -~

Multi-Wavelength Translocation

41



Case Study
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Hypoxia Study in Spheroid Model

Hypoxia sensing drug
Tumor tissue section Spheroids treatment

Normox,a yosia DMSO Stauro- Trifluo-
(21% O (<1% O,) control sporine perazine

Normoxia
(21% 0O,)

Medium

Hypoxia
(<1% O,)

Antimycin

Hypoxia
(<1% O,) +
Antimycin

Nuclei Hypoxic cells Vasculature Nuclei Hypoxic cells
Hoechst Pimonidazole CD31

Nuclei Dead cells

Cell Death Dis. 2017 Mar 30;8(3)



Hypoxia Study in Spheroid Model

EC50 generation of
hypoxia specific hits in
hypoxic and normoxic

3D tumor spheroids

Positive control: 10 ;2 M Staurosporine

Compound

EC50 (cell death) in tumor spheroids (M)

EC50 (cell count) in

2D in (M)
_ Respira- Respira- _
Hypoxia rrl;ql:'xria tory chain | torychain Hypoxia rrl;ql:'xria
<1% O3 o inh. at inh. at <1% O3 o
21% 0z | 21%0, <1% 03 21% O,

ypoxia-sens

itizing comp

ounds with novel mode of action

1.35E-06

Trifluoperazine (SD7.2607) >1E-05 >1E-05 >1E-05 > 1E-05 >1E-05
*Fluphenazine (;-E??_EE*?DE) >1E-05 >1E-05 >1E-05 | >1E-05 | >1E-05
ML9 ét??.ﬁé’ni) >1E-05 >1E-05 >1E-05 | >1E-05 | >1E-05
*Chlorpromazine (gngE‘g% >1€-05 | >1E05 | >1E05 | >1E05 | >1E-05
Tamoxifen éﬁfﬁl >1E05 | >1E05 | >1E05 | >1E05 | >1E05
ML7 (g-t?f_EE‘f’nE) >1E-05 | >1E-05 | >1E-05 | >1E-05 | >1E-05
*Thioridazine ét??ng’uE, >1E-05 >1E-05 >1E-05 | >1E-05 | >1E-05
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Hypoxia Study in Spheroid Model

Identify the cause of cell death
Increased metabolites in

Fluphenazine treated HCT116 cells DMSO Fluphe-
i control nazine SM (18:1/ 16)
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2
S
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@?bq"p'b‘bp:\?'r(\gb?":@%,% B BB ABD
O 8 PO "}o”"o@o ‘bc:eho 'bo'é‘oﬁ\‘o Nuclei Dead cells
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MiRNA Functional Assay

Hoechst o-actinin EdU Ki-67 Hoechst a-actinin EdU

Microscopy
image

Reverse transfection

Oh p— . 5
Rat cardiomyocytes =
2QE
g o}
£F
52 h p— + EdU 3
72hV
EEEEEEEEETM  Fixation and
/EEESES585333\ | ini
[EEEE888382%w\ fluorescence staining
/OO00O00000000D g,
Y0000 080N, (Hoechst, a-actinin,

Ki-67 and EdU)

Nature. 2012 Dec 20, Eulalio A. et al.
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MiRNA Functional Assay

@ Nucleus of
proliferating cell

@ Nucleus of
non-proliferating cell

Proliferating
cardiomyocyte

Non-proliferating
cardiomyocyte

Microscopy

Image
segmentation

hsa-let-7i

cel-miR-67 hsa-miR-590-3p hsa-miR-1825

image

Hoechst B-actinin EdU
48



MiRNA Functional Assay

Hoechst
o~actinin EdU

Adult (day 1)

Adult (day 7)

Not treated

cel-miR-67

cel-miR-67

hsa-miR-590-3p
_f .

hsa-miR-199a-3p

hsa-miR-199a-3p

% EdU* CMs
)

4 7
Days in culture

cel-miR-67

Hoechst
o~actinin EdAU

EdU

CM number
(fold over cel-miR-67)

|:| cel-miR-67
|:| hsa-miR-590-3p
. hsa-miR-199a-3p

2.0
1 .5 ] s 2 i
. 1
1.0t -
0.51
0.0
4 7

Days in culture

hsa-miR-590-3p

. ¥ \

hsa-miR-199a-3p
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Tumor Xenotransplantation in Zebrafish

(A) K562-KOr cells
FACS sorting
B
L S * (G)
ALDH - ALDH +

o« el HEE

¢ e S =

dpf 0 1 2 3 4 5

I l Chemical treatment
| i !I I [

Fertilization Cell injection  Imaging Imaging
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Tumor Xenotransplantation in Zebrafish

ALDH - ALDH +

72hpf (24hpi ) 120hpf (72hpi) 72hpf (24hpi ) 120hpf (72hpi)

Control drug
(imatinib)

51



Cell migration

300pum
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Main tumor

Angiogenesis
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Cancer Growth
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zebrafish
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Application Notes

AFPFLICATION NOTE

Vi of crycpmrems e K * T g ercie e High corters | meg g ey
\ " Cncenm o -4 st P e E o ol o . Cadamycomss (Coming LLA W) UM Ceicium € dyw)
AL L gl v \ ~ y Lol &

ASSESSITIENt O arug ened Orl

- - — et N e

CarGiomyocyie pPriyvsioiogy using nurrian
DC ™ Aarnrsard A~arcdisas s e ars .
rFol-daeriveg Cardiac spneroias

Figurs 1. Schem sic poasentatian of S ey workiow |G 1
st b ok After A cwyx (0 Cdurm, the spheo

LT [ TG e e e g e | X

APPLICATION NOTE

High-content screening of neuronal toxicity

methyl mercury d

using IPSC-derived human neurons _ o]

° 1 calceinAM —

© i 5
g neurite outgrowth
2 2004 Hoechst -
g nuclear condensation
B
3 100-] @ Dexamethasonei52 uM
o ®Retinoicacid 168 uM
£ B Methyl mercury 4.4 uM
3 AMKE01 295uM
z * Valproicacid  >1000 pM

0.01 01 1 10 100 1000
[uM]

104

High-throughput imaging assays using zebrafish,
a model organism for human disease

o 0

a0

& 8

s

W0

(normalized by tumor size of 24 hpi)
°

Relative metastasis change after treatment

[Mwoured by Ermge mw iy

nuclei




Customer Breakthroughs

‘@’B%L\?ﬁ%l'@%( Products Applications Resources Services & Support About Us Contact Us Request Quote

Customer Breakthroughs

HCS Pharma uses
ImageXpress Micro Confocal
Systems for phenotypic
screening of physiologically
relevant 3D cell models

Details C

Gustave Roussy Cancer
Center uses the ImageXpress
Widefield Systems to assess
mechanisms of cell stress and
death in cancer treatment

Details ©

University College London
uses the SpectraMax i3x
reader and FLIPR Tetra
System to develop
personalized medicines

Details
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Citations

I@’B‘)EL\I;‘T—%L‘E“% Products Applications Resources Services & Support About Us Contact Us Request Quote
Citati

pCLAMP™ Axon Digidata Low Noise Data
Acquisition System plus
HumSilencer

239000+ ©32700+ E31100+

CITATIONS CITATIONS CITATIONS
View Citation = View Citation (> View Citation
MetaMorph SpectraMax M Series Multi- FLIPR Tetra High-Throughput
Mode Micronlate Readers Cellular Screenina Svstem
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Notes before doing HCS

infrared
rays

gamma
Tays

traviolet
Xrays rays ‘

shortw:
radar m v

ave
AM

* Wavelength: DAPI, FITC, TRITC, S A .

Texas Red, Cy5

Wavelength (nanometers)

* Devices format: 671536 well plate,
regular or chamber slide, or
others

 Sample type: Fixed cell or living
cell, cell or non-cell sample(ex: E.
coli, yeast, zebrafish ...... )

* Field of view: single image per

10° 10*
~ __ Wavelength (meters)

oy

well to total well, 4~40X objective



http://objectives.nikoninstruments.com/compare.php?c%5b%5d=116
http://objectives.nikoninstruments.com/compare.php?c%5b%5d=119
http://objectives.nikoninstruments.com/compare.php?c%5b%5d=100
http://objectives.nikoninstruments.com/compare.php?c%5b%5d=49

@ MOLECULAR
DEVICES

EEMEEROGBERL A

KIM FOREST ENTERPRISE CO.,LTD.

Kim Forest £EH#
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