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InStriumentation has Enabled the
Scalingland AUuteomation e Biolea)

Increasing Complexity

Genome Transcriptome Proteome Metabolome Cell/Tissue/System/Organism
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The Problem we want to address:

* Biological and
medical
applications

(e.g.Nanoscience\

e Test —p * Knowledge

l

e Product
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The Problem we want to address:

 Testin Biological models :
— Healthy organism
— Disease models

a Microscopy -> Pictures -> Data

* Solution:
* Problem:
- : et K automated
ime consuming repetetive wor microscopy and
High Content
Analysis
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10 al y acquire Images of multiplexed assays




...to turn such Images Into

meaningful data
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' Bioimaging- Certified
Reagents
Biol. Models and Kits
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Vorführender
Präsentationsnotizen
BD Biosciences offers a range of Bioimaging products that support the High Content Analysis process, including:
Image Certified Reagents, Kits and Consumables, such as Conjugated primary antibodies and special Imaging plates
BD Pathway Bioimager systems designed specifically for High Content Imaging Applications
Dedicated Auotomated Image Acquisition and Analysis software (BD Attovision)
Data mining software with statistical reporting (BD Data Explorer and soon, Pipeline Pilot)


High Content Image Analysis

o 1.Step: Automatic acquisition of images of
cultures, tissues or whole organisms.

o 2.Step Heart of automated analysis is object
detection = finding the single cells or other
structures automatically in the image

o 3.Step: Extraction of information from these
objects: intensities, distribution and morphology of
multiple fluorescent labels
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BD Pathway™ Bioimager: 1. Assays
General Assay Categories: functional classification

Fluorescence
Intensity change

Examples:

* Calcium flux

* Phosphorylation

* Protein expression
* Protein degradation
* Image cytometry

_@_

Fluorescence
distribution

Examples:

 Cytoplasm to nucleus (e.g.
NFkB)

 Cytoplasm to plasma
membrane (e.g. PKCa)

* Plasma membrane to organelle
(e.g. Transfluor GPCR)

* Receptor internalization

* Protein co-localization

Morphology

Examples:

» Neurite outgrowth
» Angiogenesis

* Cell differentiation
* Apoptosis

Movement

Examples:

» Chemotaxis/migration
* Wound healing

» Metastasis/invasion
 Migration, Tracking

* Cell division

* Rounding

)

(3)
\>/
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Vorführender
Präsentationsnotizen
This slide show one helpful way of categorising HCI assay types:
Fluorescence intensity changes – In this assay type, the intensity of fluorescence within each cell, or indeed within each sub compartment of each cell is measured. Applications include those listed here. This is the type of application that is most analogous to Flow Cytometry applications and could also be described as Imaging Cytometry. (image shows Fura 2 based Calcium Flux measurement in live cell experiment)
Fluorescence Distribution – In this type of assay, the overall intensity of fluorescence in the cell may not change, but it’s distribution does. Translocation based cell signalling applications are the main ones to benefit from this type of assay. (image shows NFKb translocation in live cell experiment) Redistribution of fluorescence within a cell cannot be measured in non imaging flow cytometers.
Morphology – A change in morphology could be as simple as a change in cell or nuclear shape. Attovision generates a number of morphology related parameters that can be used to measure this, but there are also more specialised measurements for outgrowth, such as Neurite outgrowth and endothelial tube formation (Neurite outgrowth image shown). Morphology cannot be measured by flow cytometry.
Finally, Cell movement – Although we do not currently track cells, there are still several types of cell movement assays (Wound healing, Invasion) that can be run on our systems.


BD Pathway'™ Bioimagers: 2. Assays

General Assay classification based on protocol
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Endpoint Assays

Examples:

* Chemotaxis/migration

* Wound healing

» Metastasis/invasion

* Translocation

* Protein expression

* Whole organism (e.g.Zebrafish)
* ADME/Tox.

* Angiogenesis

* Neurite Outgrowth

1

Kinetic Assays

Examples:

¢ Calcium flux

* FRET

* Phosphorylation

* Protein expression
* Protein degradation
* Image cytometry

* Tracking

» Differentiation

* Membrane potential

2
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Vorführender
Präsentationsnotizen
This slide show one helpful way of categorising HCI assay types:
Fluorescence intensity changes – In this assay type, the intensity of fluorescence within each cell, or indeed within each sub compartment of each cell is measured. Applications include those listed here. This is the type of application that is most analogous to Flow Cytometry applications and could also be described as Imaging Cytometry. (image shows Fura 2 based Calcium Flux measurement in live cell experiment)
Fluorescence Distribution – In this type of assay, the overall intensity of fluorescence in the cell may not change, but it’s distribution does. Translocation based cell signalling applications are the main ones to benefit from this type of assay. (image shows NFKb translocation in live cell experiment) Redistribution of fluorescence within a cell cannot be measured in non imaging flow cytometers.
Morphology – A change in morphology could be as simple as a change in cell or nuclear shape. Attovision generates a number of morphology related parameters that can be used to measure this, but there are also more specialised measurements for outgrowth, such as Neurite outgrowth and endothelial tube formation (Neurite outgrowth image shown). Morphology cannot be measured by flow cytometry.
Finally, Cell movement – Although we do not currently track cells, there are still several types of cell movement assays (Wound healing, Invasion) that can be run on our systems.


The BD Bioimaging Portfolio

Pathway 435 Pathway 855
High-performance, full spectrum [confocall The ultimate flexible live-cell kinetic
automated imager with powerful image analysis system with environmental control
software and liquid handling
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BD Pathway'™ 855 Bioimager: 1. Hardware

Sample Plate

Objective
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3. Examples for Applications

3.1. Endpoint assays

N 'B D Helping all people
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Assay Examples:

Screening Antibodies for their suitability to use them
In Cell Based Assays

Examples of segmentation of the
fluorescent signal into specific
regions of interest (ROIs),
corresponding to the nucleus (A)
and cytoplasm (C).

Panels B and D show the
corresponding segmentation
masks.

Representative images from a purified antibody screen using
FITC goat anti-mouse IgG second step reagent

&, BD Helping all people
7 live healthy lives



Vorführender
Präsentationsnotizen
Now we move on to some real world applications. The first is one that should be of general interest to cell biologists in any research area, in addition to core imaging facility managers.
The use of antibodies for imaging can be hindered by a lack of information regarding the ability of an antibody to detect a protein target of interest in a specific tissue,cell line, or model system using a specific fixation/permeabilization (fix/perm) method. Using a fully automated HCI system, such as the BD Pathway Bioimager, it is possible to rapidly test many Antibodies on different cell lines using different fix/perm methods, to identify those that will work well for fluoresecent microscopy applications.
Cell staining can be performed in 96-well plates and plates are run in an automated mode on a BD Pathway Bioimager. High-resolution
images are captured and analyzed using BD Attovision™ and BD™ Image Data Explorer software. The combined use of the BD Pathway system with a large number of high quality image certified antibodies enables the rapid development of novel cell based assays.
This slide shows examples of typical image segmentation using the BD Attovision software supplied with the BD Pathway Bioimager.



Bioimaging Certified Reagents

5 Product Groups

— Unlabeled Primary Antibodies — hundreds of specificities in the
areas of cell cycle, apoptosis, signal transduction, cancer, stem
cells, neurobiology...

— Directly Conjugated Antibodies — growing subset of Abs
* Many specificities available in 2-3 colors
» Enables high-level multiplexing, reduces processing time and steps

— Kits - Pre-qualified reagents and protocols
— Fluorescent Protein Organelle and Cell Structure Vectors

— Imaging Plates
« Thin bottom multi-well, plates for optimal image quality

&, 'BD Helping all people
7 live healthy lives




BD Pathway 855: Examples for Applications

AttoVision 1.6 new Segmentation Options

« Membrane Segmentation

@ - S

 Translocation Gap

@-0-0-@©

. I\/Iembrane Segmentatlon + Cytoplasm + Nucleus
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Application Examples:

Screening Antibodies for use in Cell Based Assays
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Representative data from a 47 antibody
screen in six 96 well plates

Antibedy screening datalclassified terintensity; o cytoplasmic staining
USing 6 user-defined intensity levels. Cells are color-coded by the Helping all people

software based on their: classification level, wells are classified live healthy lives
pased on the percentage of cells — a "moderate” well'is shown



Vorführender
Präsentationsnotizen
Thumbnail images in the left two columns give an approximate idea of antibody staining intensity of the six 96-well plates for the 100-ms exposure time. 
The cell lines and fix/perm procedures used are indicated. 
BD Attovision data classification was used to determine the level of antibody staining intensity over negative controls, based on user defined intensity thresholds. The individual wells were then scored and classified into six groups ranging from very high staining intensity (red) to no staining (blue) for both the nuclear and cytoplasmic regions.  Shown in the right two columns are the corresponding staining intensity maps using the cytoplasmic intensity values. The staining intensity maps are based on intensity values for the nucleus and cytoplasm ROIs generated from the segmentation masks shown in the previous slide.



Representative Images

Peroxisomes Mitochondria

Nucleus _ _
Endoplasmic reticulum

Transfected using FUGENE® 6 Transfection Reagent



Dual FP. Transfectants

Green nucleus — red mitochondria

Red nucleus — green mitochondria

Helping all people
live healthy lives




Multiplexing with Direct Conjugates

BrdU Alexa 488 (Red) BrdU Alexa 488 (Cyan)
Actin Alexa 555 (Purple) Ki-67 Alexa 555 (Red)
B-tubulin Alexa 647 (Green) B-tubulin Alexa 647 (Green)
Hoechst (Blue) Hoechst (Blue)

A, B D Helping all people
A\e/4 live healthy lives




BD Pathway 435 and 855:
Examples for Applications high resolution confocal imaging




Skin sample
Cy3-pan-
Neuronal, Cy2-
basement
membrane
marker IV
collagen

Mouse intestine o

Cytox green
Nucleus/
Alexa568-
phalloidin

Examples for Applications
Imaging of slides: Comparison wide field versus confocal imaging

Non Confocal

Confocal

Helping all people
live healthy lives




BD Attovision: 3D reconstruction of 60x magnification of a
stained mouse kidney section

confocal mode with
a camera binning of
1 and reconstructed
In Attovision

36 z-sections were '
taken in the
;.

a 568 phalloidin
AT "|

Alex

iy g




Multidimentional Confocal Imaging Modes:

X, Y, Z, multiple view fields, time, color

e y Multiple dyes: no restriction In
Multiple planes number of channels

e
= e | | | | >

Z Dimension . . -
tiole view fields: Multiple time points:
Multiple view fields: capture over time in kinetic mode

each Z-plane can be oy .
_ v BD f?i'?ﬁ&f&'ﬁ?‘*




BD Pathway: Examples for Applications

Angiogenesis : Assay Flow Chart

Frozen 96-well Tube Formation product

Day 1 Thaw, 6-24 hours
Gel, 30 min. o

Trypsinize & resuspend EC
in assay medium

=L 37OC/5% COZInCUbatlon _._.l ...............................................................
a B BD Matrigel™ Matrix

Il Endothelial cells

o Angiogenesis
stimulating factors

Fluorescent dye labeling (calcein)

Automated Image Acquisition
& Data Processing
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BD Pathway 855: Examples for Applications
Angiogenesis
Confocal Imaging mode Is essential to analyze 3-dimentional cultures

Confocal Non-confocal

r i XD
r y
‘ /
A .
4 3
,

HUVEC-2 cells, stained with Calcien AM,
4X Confocal images show entire network

A, 'B'D Helping all people
\\o// live healthy lives



BD Pathway 855: Examples for Applications
Angiogenesis:
Scientific result without confocality does not reflect situation in culture

Confocal Non-confocal

Segmentation result:

Discrete network islets Complete network

A, B D Helping all people
w live healthy lives




BD Pathway 855: Examples for Applications
Angiogenesis - Dose Response to Suramin
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BD Pathway 855: Examples for Applications

Angiogenesis: Different Analysis Parameters - Similar Results
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Effect of Montage on Z'-Factor

B Effect of Montage Size on Z'-Factor
0.6
B2x2
055 |@3x3
B4 x4
0.5
0.45
8
ff 0.4
[
0.35
0.3
0.25
0.2 . —
Extramity Count Maximum Length Total Length Root Count
Meurite Outgrowth Parameter

As a representative assay, data from a Neurite Outgrowth assay is shown.
Increasing the montage size improved the Z’-factor.

A, BD Helping all people
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Vorführender
Präsentationsnotizen
Effect of montage size on assay performance in the Neurite Outgrowth application. A min/max experiment using 48 untreated and 48 NGF-treated (100 ng/mL NGF) wells of PC12 cells was prepared and imaged in nonconfocal mode using different montage sizes. Image data was analyzed using the BD AttoVision™ Neurite Outgrowth software module, and Z′-factor was calculated for various parameters. Montage images of 2 x 2, 3 x 3, and 4 x 4 contain 4, 9, and 16 adjacent image fields, respectively. A 4 x 4 montage consisting of 16 adjacent image fields (denoted by white dashed lines) is shown in Panel A. A plot of the Z′-factor values for four parameters obtained from analyses of images of various montage sizes is shown in Panel B. Images were acquired using a 20x (0.75 NA) objective on a BD Pathway 855.



Example: Measurement of Morphology to analyze Neurite Outgrowth

Raw Image Cell Body Segmentation

Total Neurite Length per Cell
(Well Average)




= Examples for Applications
DNA strand break analysis: High-Precision Montage — no stitching
necessary

Single image field ~ 20 cells

2x2 Montage ~ 80 cells

3x3 Montage ~ 180 cells

o

g



Vorführender
Präsentationsnotizen
 The ability to take multiple images per well with high precision is important
 A user can take a single image
 Or, take multiple images, for example a 2x2 montage (4 images) or 9 images (3x3 montage).  We even have customer taking over a 100 images per well montage.
 Because the Pathway systems have very high precision motors they can stitch images 


BD Pathway: Examples for Applications
DNA strand break analysis*. Comparison wide field versus confocal
Imaging
Non-Confocal Confocal

DNA
damage
Antibody
(Anti H2AX)

Foci
detection

. .. . " 40x objective
94 foci identified 118 foci identified

o . .
25% increase in foci o Helping all people
7 B ¢ healthy lives




Confocal vs. Nonconfocal Imaging

E H2AX Foci Count
o Nonconfocal versus Confocal
4

/5]
=
B
S
Z 30
S
]
('S
S 20
&
£
E
=
= 10
>
X

0

Nonconfocal Confocal
Z'=04 Z'=0.6

As a representative assay data from a DNA damage assay is shown.
Confocal imaging improves resolution and data quality.

A, BD Helping all people
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Vorführender
Präsentationsnotizen
Comparison of nonconfocal and confocal acquisition modes. HT-1080 cells were treated with hydrogen peroxide and processed for staining with an antibody detecting a phosphorylated form of H2AX (a specialized form of the histone H2A protein that accumulates at DNA double-strand breaks). In nonconfocal mode (Panel A), nuclear foci appeared fewer in number, larger, and blurred compared to a collapsed confocal Z stack (Panel B). Confocal imaging resulted in the identification of a greater number of individual foci (arrow) and improved image segmentation (Panels C and D). Panel E shows the average number of nuclear foci, control values (blue bars) were compared to treated wells (red bars). Assay performance was measured as Z’-factor values for the average number of nuclear foci, which were 0.4 for nonconfocal and 0.6 for confocal, collapsed stack images. N = 6 wells ± SD. Images (cropped) were acquired using a 40x (0.9 NA) objective on a BD Pathway™ 855.



= BD Pathway: Examples for Applications
Bacterial infection: High Resolution for Bacteria counting and
colocalisation analysis

Confocal Collapsed Stack Improves Image Quality
Individual Bacteria Can be Quantitated

Nonconfocal Confocal

o
! ,1‘_
{ ﬁ Y
: b

Comparison of nonconfocal and confocal image acquisition modes. Pseudocolored merged images (40x, 0.9 NA) of macro-
phages after infection with L. monocytogenes. Macrophage actin is green and bacteria are red. Colocalized signals appear as merges
of these color channels. Panel A, single plane nonconfocal image. Panel B, confocal collapsed stack of the same image field.

Helping all people
live healthy lives



Vorführender
Präsentationsnotizen
Comparison of nonconfocal and confocal image acquisition modes. Pseudocolored merged images (40x, 0.9 NA) of macrophages after infection with L. monocytogenes. Macrophage actin is green and bacteria are red. Colocalized signals appear as merges of these color channels. Panel A, single plane nonconfocal image. Panel B, confocal collapsed stack of the same image field.


Imaging conditions, 40x objective (0.9 NA)


= BD Pathway: Examples for Applications
Prerequisite for bacteria counting: precise determination of objects.
Object-within-object detection algorithmus

Image mask created after Sub Object counting. Panel A, pseudocolored merged single field confocal collapsed stack image (40x,
0.9 NA) of macrophages after infection with L. monocytogenes. Macrophage nuclei are blue, bound bacteria are green, and total
bacteria are red (whole-cell stain channel not shown). Colocalized signals appear as merges of these color channels. Panel B,
segmentation mask of the same image generated after Sub Object analysis depicting macrophage boundaries (yellow line), bound
bacteria (green), internal bacteria (red), colocalized bacteria (yellow), and numbered cellular ROISs.

Helping all people
live healthy lives



Vorführender
Präsentationsnotizen
Image mask created after Sub Object counting. Panel A, pseudocolored merged single field confocal collapsed stack image (40x, 0.9 NA) of macrophages after infection with L. monocytogenes. Macrophage nuclei are blue, bound bacteria are green, and total bacteria are red (whole-cell stain channel not shown). Colocalized signals appear as merges of these color channels. Panel B, segmentation mask of the same image generated after Sub Object analysis depicting macrophage boundaries (yellow line), bound bacteria (green), internal bacteria (red), colocalized bacteria (yellow), and numbered cellular ROIs.



BD Pathway 855: Examples for Applications
Mulitiplexing for High-Content Analysis

L. monocytogenes

Host Cell-Signaling
Activation in Response to
Infection

NFkB Translocation

Multiplexing NF-kB and bacterial
replication assays. Panel A, representative
pseudocolored cropped confocal collapsed
stack images (40x, 0.9 NA) at different time
points after infection. NF-kB protein is green,

o
=

bacteria are red, and colocalized signals
appear as merges of these color channels.
Panels B and C, NF-kB intensity in the nucleus
and the ratio of NF-kB nuclear-to-cytoplasmic
intensity, respectively (n = 3 wells).

Min after Infection



Vorführender
Präsentationsnotizen
Multiplexing NF-kB and bacterial replication assays. Panel A, representative pseudocolored cropped confocal collapsed stack images (40x, 0.9 NA) at different time points after infection. NF-kB protein is green, bacteria are red, and colocalized signals appear as merges of these color channels. Panels B and C, NF-kB intensity in the nucleus and the ratio of NF-kB nuclear-to-cytoplasmic intensity, respectively (n = 3 wells). 


Translocation, bacterial count and area of macrophage covered with bacteria

BD Pathway: Examples for Applications

Quantification of Multiplexed Data:

NFKkB Nuclear Intensity NFKB Nuclear/Cytoplasmic Intensity Ratio
1500 18
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Vorführender
Präsentationsnotizen
Panels D and E, total bacterial area and bacterial count per macrophage, respectively (n = 3 wells).




BD Pathway: Examples for Applications :
Multiplexing multiple stainings (primary conjugated
Antibodies) to enable Cell Cycle Assays

BrdU pHis Ki-67
H3

o ¢ [N
coris  f

v, *, o | ERESESNGE
J‘: '3 diffuse
N |2 | = S
> o T
- I .
- %

» . Helping all people
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How Cell Cycle Can Affect Other Results

Phospho Histone H3 Marker

Signal Transduction Marker (NFkB),
intensity based measurement of biology

5.




BD Pathway: Examples for Applications :
Image and Data Analysis of hES Colony

Nuclei S-Phase

Area based measurements

Cell Cycle and Apoptosis Parameters

E Cantrol
W Test

M-Phase Apoptotic

|__
e —
M-Fhasa Apoplosks

FParameter
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BD Pathway: Examples for Applications :
Image and Data Analysis of hES Colony

Representative Segmentation Masks
Differentiated hES cells

A, B'D Helping all people
\\o// live healthy lives




BD Pathway: Examples for Applications :
Image and Data Analysis of hES Colony

Analysis of Differentiation - Undifferentiated
Merged image _

SSEA-4 (- diff)

Oct 3/4 (- diff) Sox2 (- diff

-
L4 .
-- '1 -

Percent of Total Cells

Helping all people
Oct3/4 - live healthy lives



BD Pathway: Examples for Applications :
Image and Data Analysis of hES Colony

Analysis of Differentiation - Undifferentiated
Merged image
SSEA-1(+ diff)

Oct 3/4 (- diff) CDX2 (+diff

Analysis of Differentiated hESCs

Percent of Total Cells

Helping all people
7 live healthy lives
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BD Pathway: Examples for Applications :
Image and Data Analysis of hES Colony:
Pre Sort Images

Merged image MAP2B (neurons)

Sox2 (neuronal stem) Nestin (neuronal stem)

Helping all people
live healthy lives




BD Pathway: Examples for Applications :
Image and Data Analysis of hES Colony
Differentiation of Neuronal Stem Cells

hESCs differentiated into heurons
produce a mixed culture. Cells were
flow sorted to isolate the
CD56%/CD1849™ population

I 10

CD56

Sorted population cultured
for additional 10 — 14 days

A, B D Helping all people
\\o// live healthy lives




BD Pathway: Examples for Applications :
Image and Data Analysis of hES Colony
Post Sort Images and Analysis

Merged image Hoechst MAP2B (neurons)

l -
1

Sox2 (neuronal stem) Nestin (neuronal stem)

_Emaw
| | Sox2 | Nestin [| Map2B || Hoechst |
[ PostSort] 16 | 9 f] 123 || 134 |
| Percent | 119 | 67 || 918 || 100 |
["

Helping all people
live healthy lives




BD Pathway: Examples for Applications Neurite Outgrowth
Analysis in hES

Neurites can be segmented and measured

using Neurite Outgrowth software

Average Neurite Length
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BD Pathway 855: Examples for Applications
Angiogenesis In whole organisms
Confocal Imaging of Zebrafish expressing GFP

Time-lapse, Transmitted Confocal Z-sections

Imaged on Pathway HT: GFP Confocal, 384-well plate Helping all people
live healthy lives




BD Pathway: Examples for Applications
Whole organisms: Zebra Fish

Stunned Fish Placed on Slides

10X Objective
Wide Field Imaging
3X3 montage

10X Confocal
3X3 montage
1.5um Stacks
11 Sections

Cells should always be positive for DsRed
And only sometimes positive for GFP
Those cells that are positive for both will be
Blood Stem Cells (Yellow)

LR Confocal LR Wide Field
10X 10X

GFP: 100ms GFP Confocal: 735ms: Gain of 10

DsRed: 97ms DsRed Confocal: 1.7 sec
Helping all people
live healthy lives




BD Pathway: Examples for Applications

Whole organisms: Zebra Fish
Collapsed Stack Confocal Image Analysis

Rolling Ball Background Subtraction on DsRed Image
Polygon Segmentation using watershed to split cells
Measure DsRed and GFP Intensity with Nuclear Mask

é )

Percent Blood Stem cells

Active Constraints:
GFP - Confocal_Intensity>=550

EO008

LR Confocal Data Constrained: GFP>550

Helping all people

Comments: Images and analysis would be improved with 20X confocal M,
7 BD live healthy lives




BD Pathway: Examples for Applications

Whole organisms: C. elegans
Analysis of fluorescent aggregates in 96 Well Plate

C..

A
~N |7 \|

Long Exposure,
200-3000 dynamic range

Helping all people
live healthy lives



BD Pathway: Examples for Applications
Whole organisms: C. elegans
Analysis of fluorescent aggregates




BD Pathway: Examples for Applications

Whole organisms: C. elegans
Analysis of fluorescent aggregates

10 ms 100 ms
> 2000 > 2000 - 2000
@ P 2 1500 - 2 1500
% 1500 g 2
E 1000 - - £ 1000 - S 1000
< & O
O 500 - O 500 - O 500
st = =
s i T, T 0
BOO1 B002 B003 B004 BOO1 B002 B003 BO004 BOO1 BO00Z BO0O3 BO004
Area Vertices - -

— 400000 5000

X 300000 8 4000 N

o o =

= S 3000 0

© 200000 o S

g E 2000 =

S 0 = 0 5

BOO1 B0O02 B0O03 B004 BOO1 B002 B003 B004 < 100
25
BOOL 5o,

B0O3 B004 Exposure



BD Pathway 855:

Examples for Applications

3. 2. Kinetic Assays

N 'B D Helping all people
w live healthy lives




BD Pathway 855: Examples for Applications
Whole organisms: Fura-2 ratiometric calcium imaging

Live Cell
Kinetic Calcium Assay

20x objective

il

a2t response in stably transfected (VR1 receptor) NIH 3T3 cells after stimulation with
an agonist

mm

Lo

Cells line:Dr. Mike ladarola, NIDCR, NIH, Bethesda, MD Helping all people
live healthy lives



Vorführender
Präsentationsnotizen
These are NIH 3T3 cells stably transfected with the VR1 (vanilloid 1 receptor). Cells were grown onto 25 mm glass coverslips (thickness # 1) and labeled with 5 uM Fura -2 and imaged (340/380nm excitation; 475nm long pass emission) on the Pathway.  Automatic regions of interests were applied to identify single cells within the microscopic field (20x/0.75na Olympus objective).  The left panel shows a 340/380nm ratio image of the cells with their ROI #s. 
The right panel shows single cell calcium traces (y axis is the ratio; x axis is time, in sec.) before and after stimulation with 10uM capsaicin (blue mark on the x-axis).  Two cells sub-populations are clearly distinguishable: one wherein single cells respond to the drug with a robust calcium increase which is rapid and long-lasting, and another sub-population wherein the cells react to the agonist with a delayed calcium response which is lesser in magnitude and shorter-lasting than the previous one.  The cells were grown and imaged at Atto. They are from Dr. Mike Iadarola’s lab (NIDCR, NIH, Bethesda, MD).  



DU Faldlywdy O099. CAAllIPICS Ul APpPIHCAtlUlls
BD Attovision: Data Classification of kinetic calcium assay
(Fura-2)

Wura & (R sy sis D05 Lal
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The Data Classification tool allows split up the experiment into treatment zones and classify cells and wells e.g. into positive and negative
events according to six criteria per parameter and channel, such as the “Amplitude Maximum, Minimum or Average”, the “Area Under the Curve”
or the “Rate of Rise” and “Rate of Fall” (here parameter “Intensity” was chosen for the Fura-2 channel). This classification may be applied to the
whole plate and a red thumbnails indicate those wells contains cells that meet the criteria. Multiple classes and corresponding colours can be
set up.



BD Pathway 855: Examples for Applications
Combination of well classification with dose-response
HEWATS

{ Treatment Plate Maps can be generated to

correlate the raw data with any kind of drug %
- m



BD Pathway 855: Examples for Applications

Analysis of calcium responses:
Image Data Explorer for data analysis - Heat Maps

. ATP + lenomycin - ATP + lonemycin -
200 pha 200 pha
2]

...to plot the data as Heat Map...

16.00
14.33

Helping all people
live healthy lives




BD Pathway 855: Examples for Applications

Analysis of calcium responses: BD Image Data Explorer for

data aalysis: graphing the data

é Y
Hill 4 Parameter Logit: Response Levels vs. Dose Levels Average Values In Selected Wells Data Source: RoiSummary_Reanalysis_005
EC50: 1.06E-05 Fura_2_RatioAreaUnderCurve_TZ2 Wells:
TS A001 AO02 A003 A004 A0O5 A006 AQO7 .. m Fura_2_RatioAreaUnderCurve_Tz2
16 16 -
14 I 14 W=
v .
é 10 g
S 8
- 6 -
o 4 -
4 .
Error Bar Information VEE: U B E B B B B B B B B BEmeaaty o (el iy
2 - Data: Well Means
f—//f Aggregated by: Dose 0 -
0 : : Error Metric: Std Err N oD OND DD AD NS D o
N " T " T MV " 7T 7T ' O M O 7T L
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\, A y

...Dose Response Curves or Bar Chart as well

as many other graph formats.

Helping all people
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BD Pathway 855: Examples for Applications

Kinetic Multiplexing: Simultaneous Dual Ratiometric

Measurement of Calcium and Mitochondria Membrane potential

NIH 3T3 Cells Expressing the
Ligand-gated VR1 lon Channel
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i Calcium 1 4| Mitochondria Potential
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5

334/380nm ratio 520nm and 580nm emission images merged

Helping all people
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Vorführender
Präsentationsnotizen
Non confocal imaging of calcium with Fura-2 (dual excitation dye) and mitochondria potenial with JC-1 (dual emission dye).  In VR1 cells, ATP causes a rise in intracellular calcium without affecting the mitochondria potential.  FCCP (a mitochondria uncoupler) induces mitochondria depolarization along with a further calcium increase in some cells. 


Apoptosis

Methods — NucView™ 488 Caspase substrate
& ]

V7=

(_aAsnhase 3
D] =AYA D)

Pro caspase 3

‘ .
- o

Helping all people
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Vorführender
Präsentationsnotizen
Nuc view is a fluogenic DNA dye attached to a caspase 3 substrae purchase from a cmpony called BIOTIUM. The compound is cell permeable, and is not fluescent until cleaved by caspase 3.  You can observe in real time caspase activity in the cytoplasm. Once cleaved thoug the dye translocates to the nucleus and binds to and acculmulates in DNA. Thus the substrate allows us to visualise both cotemporanious historic (archived) caspase activity in single cells in a population.


Effect of UV radiation on Caspase-3 activity

Caspase-3 Dose Response in

Primary Keratinocytes
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Vorführender
Präsentationsnotizen
Thou far from ideal we s did attempt to quantify this data. This is quntifiy total green fluescence above bacground at each time point for a range of UVB exposures. And we can see that there is negligable activity at 0 and 2 SED, intermendiate at 4 and 6 SED and much greater activity at  * sed wich is inhibitable with a caspse 3 inhibitor, assuming all the wwells are plated at the same dsensity


BD Pathway 855: Examples for Applications
FRET: Images and Segmentation of CEFP/YEFP FRET pair
Isoprotenerol (2uM) appllcatlon results in a change of FRET
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BD collaborates with TZI BREMEN to enable direct tracking analysis of
Attovision time series with AUTOZELL
tracking of cell division

Helping all people
live healthy lives
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Hoechst Granularity vs Alexa 488 Intensity
Optimized
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Integration with robotics:

BD Pathway Bioimager 855 + Caliper TWISTER Il
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