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The ImageStream® System

amnis’

* ImageStream 100 Flow Imaging Instrument
Brightfield, darkfield, and 4 fluorescent images at 5000 cells per minute

« IDEASP® Statistical Image Analysis Software

Quantitative cellular image analysis and population statistics

* Novel Applications
Translocation, co-localization, cell classification, cell cycle, FISH-IS, etc.
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Issues in Quantitative Cell Biology amnis’

The Goal: Statlstlcally robust assays Wlth predlctlve power
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The Problem: Cell variablllt)/

The solutiondemands both the:analysis of large
numbers of cells from a given population and high
content information from each cell®
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lllustration: 78 images of 39 cells...Find the outliers.
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Question: How Many Cells Do You

Need? amnis’
Example: NF-xB translocation assay in monocytes

LPS-stimulated cell, low translocation LPS-stimulated cell, high translocation

MFKB Bright field T-AAD MFKB Brightfield F-aA0
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Answer:

Robust image-based assays can require measuring thousands of

cells.
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How Much Information per Cell is Required? amnis

Example:
Incomplete NF-«xB translocation in LPS-stimulated monocytes

Cell Cycle Analysis by Cell Cy Translocation by Cell Cycle Phase
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Conclusion:
The more you measure, the more you can understand.
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ImageStream 100 Optical Layout
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Resolution Comparable to Microscopy amnis’

Intracellular Identification of Early Endosomes: EEA1-Alexa Fluor® 488 + 7-AAD

fluorescence microscopy:
(40X mag)

ImageStream 100:
(36X mag)
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IDEAS ‘Software ammnis

Image Gallery

see every cell
flexible viewing

enhance & color
tag populations

virtual cell sort

Tabular Data
200+ params/cell

population statistics
object values

[ Double Positive QYL Tl i 1 annel: Composite Works pace
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Example Applications
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Marker Cap Quantitation Marker Co-Localization Molecular Trafficking
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Mechanisms and Stages of Cell Death ammnis

E]DERS Application - C:\Amnis Local\DaizFurShﬂws\Awpt-i\M 06 03 jURK-Basijil.daf

Population Statistics  Object Data i[fnmpensatu:nn r-.natmr,|

Jurkat cells

Treat with peroxide
or camptothecin
apoplatics; imagery (L-R):
o darkfield

325 0 apoplotic Annexin V-AF488
; A a-HLA PE
nucleus (7-AAD)
brightfield

TS|

Use morphology
to discriminate
live cells from

e early apoptotic,
late apoptotic, and
necrotic cells.
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Apoptosis:
Accurate cell death measurements

Negative control
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Morphologic Cell Classification

5 IDEAS Application - C:\Amnis Local)

neutrophils

T

[Object 9011 Channel: Composits I ]| Object: 4004 Chnnel: Composite

‘e

eosinophil basophil

monocyte

|

monocytes

ar Fraquency
Object: 336

' IYﬁﬁphoCytes
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amnis’

Human blood

Lyse erythrocytes

Imagery:
darkfield
SYTO-DNA
a-CD45-PerCP
brightfield

Build classifiers using
correlation of stained
populations with
morphologic
parameters.

October 2004




NF-kB Translocation in Monocytes ,mnis
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‘opudalion Siatistice Oblect Data | Compensaion Matrix |

B0 & Select
No correlation; no translocation Jr=eres o THP-1 cells

Treat with LPS

b 100 Nuclear Focussed e o[ LS4 x [Nuclear Focused afalel el x]-]

| Images (L-R)
E darkfield
|

cross correlate

| a-NFkB-FITC
: e’ brightfield

125 e M %[ Object 45 Channel: Composite
Correlation: translocation nucleus (7-AAD)

Brightficld

Measure NFkB to 7-AAD
similarity to quantify
o degree of translocation

. cross correlate
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Quantltatlon of Marker Capplng P ———
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Imagery (L-R):
darkfield
rituximab - AF488
a-CD45 - PE
brightfield

Measure similarity
between fluorescent
Images

Data produced in
collaboration with
Dr. Paul Beum and
Dr. Ronald Taylor,
University of Virginia
School of Medicine
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Marker Co-Localization amnis’

Population Sististics | Object Data  Compensation Matric R j i C I I S
: 288C e

Imagery (L-R):
darkfield
rituximab - AF488
a-C3Db(i) - PE
brightfield

Measure similarity
between fluorescent
Images and compare
to control.

Channel: CH5 Bright %]

Data produced in
collaboration with
Dr. Paul Beum and
Dr. Ronald Taylor,
University of Virginia
School of Medicine
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Molecular Trafficking

Object: 3561

Channel: Composite

amnis
Ramos cells

Imagery (L-R):
darkfield

EEAL - AF488
a-CD20 - PE
brightfield

Lampl - CyChrome

Incubate at 37 °C for
0.5, 1, 2, 4, 8 hours.
Measure similarity
between mAb and
endo / lyso images.

Monitor time-course
of mAb-endo and
MAD-lyso association.

October 2004




Additional Applications

High Throughput FISH-IS Cell Cycle and Mitosis Infectious disease
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T-cell / APC Interactions

| Object: 8364 Channel: Composite

Il %1| Object 7332 Channel: Composite

Channel: Composite

i X ] Object: 1462

Channel: Composite

787 Channel Composite

e[

amnis
Murine cells

Imagery (L-R):
brightfield
HLA-FITC + CD86-PE

Define contact area
using logical AND of
FITC and PE masks.

Measure mean CD86
Intensity at synapse vs.
remaining APC area.

Data produced in
collaboration with

Dr. Rafick-Pierre Sekaly,
University of Montreal
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Phagocytosis
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| Object: 9616 Channel: Composite

amnis
Murine J774a cells

Mix with 2.5um
fluorescent beads at
equal concentration,
shake 2 hr @ 37°C
Wash, fix, run.

Imagery (L-R):
brightfield
FITC beads + H-2D-PE

Find H-2D positives,
define cell singlets
using brightfield area
and aspect ratio,

find phagocytic 5%
using FITC intensity.
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High Throughput FISH-IS™ AMDIS

@ Human Sperm

FISH-IS with
Chr. 8-FITC probe
A Chr. Y-Cy3 probe

| Imagery (L-R):
darkfield
chromosome 8-FITC
chromosome Y-Cy3
brightfield

Bl = 0{ Gbect B2 Chosenad Gomponite )| Dhyack: 14771 Chanrsl: Composds

|dentify bright FISH
with fluorescent mask
area, count spots,
guantitate intensity

B Work supported in part by
NIEHS SBIR N43-ES-35507.
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High Throughput FISH-IS™ amnis

S IDEAS Application - C:\Amnis Local\Data For Shows DecD4\FISHIS AspRto Count\03 11 04 Jurk CrBA488 CrYCy31 25 Demo Jz o [ J k t I I
File Co i is Tools Reports Help u r a Ce S

FISH-IS with
Chr. 8-AF488 probe
Chr. Y-Cy3 probe

Imagery (L-R):
darkfield
chromosome 8
chromosome Y
brightfield

|dentify bright FISH
_ 5 q . Ml with fluorescent mask
T e | area, count spots,
quantitate intensity

Protocol development
assistance kindly provided
by Dr. Farideh Bischoff.
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Infectious Disease amnis

19GFP Drag5 14 Dem

File Compensation Analysis Tools Reports Help = G F P-tra n Sfe Cted

Population: | Dissimilar View: | All channels with color biect Data | Compensation Matrix
# Darkfisid Chanrsi2 Brightfield ] Population: Dissimilar I
SRl Trypanosome brucei
| Feature | Mean | Median Std. Dev; Minimum | Maximum | Geo. Mean| Mode yp
|3 _Intensity 15805 8719 7 50402 7 10162
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5 _Aspect Ratio
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6_Intensity 2050
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Object 4131 Channel: ‘Brightfield MW x| object 4131 Channel: Composite Object 4317 Channel: Brighthield Il <|| Object: 4317 Channel: Composite

Data produced in
collaboration with

Dr. Marilyn Parsons,
Seattle Biomed. Res. Inst.
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Cell Cycle and Mitosis AnaIyS|s

amnis’

Jurkat cells

Stain with DRAQ5™,
a-tubulin-AF488,
a-HLA-PE

Imagery:
brightfield
DRAQ5™ + tubulin

Quantitate cell cycle
using total intensity,
identify mitotic cells
using peak intensity
of tubulin and/or
DRAQ5™.
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Multiplexed Cytokine/Hematology
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Customer Driven Applications

amnis

Human bone marrow

Nuclear translocation in multiple cell types
Phagocytosis in rare human blood cells
DNA repair

Shape change assays

Bead — Cell conjugates

Biomarker identification
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Summary aranie

ImageStream System Delivers Quantitative Cell Biology:
e Easily measure many cells to describe population structures

* Replace biomarkers with quantitative morphology

« Apply rigorous assays with analytical flexibility

» Get results that are objective and verifiable

g

Clarity from Complexity
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