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WhatWhat’’s From Image to Analysis?s From Image to Analysis?
PC12 PC12 NeuriteNeurite Growth Growth 

How many cell body ?How many cell body ?
UmUm……pretty much pretty much ……

How many branch?How many branch?
UmUm……several I guessseveral I guess……

How long they grow?How long they grow?
UmUm……Pretty long I guessPretty long I guess……

124 cell body are counted124 cell body are counted

16 branch are found16 branch are found

48 pixel average of each cell48 pixel average of each cell



Effect of therapy on the density of 
antigen expression in human skin

Normal skin before therapy Normal skin after therapy

WhatWhat’’s From Image to Analysis?s From Image to Analysis?



Reason :
Because seeing is not really believing!!

How many of the blue nuclei
are also stained in red (in %)? 
(Blue:DAPI , Red:Ki67)

1.≤ 5%
2.5~10%
3.10~15%
4.15~20%
5.>20%

Why From Image to Analysis?Why From Image to Analysis?



Expert‘s estimations:
0,5% - 18% (n=20)

Observer independent 
measurement:

21,11%

How many of the blue nuclei
are also stained in red (in %)? 
(Blue:DAPI , Red:Ki67)

Reason :
Because seeing is not really believing!!

Why From Image to Analysis?Why From Image to Analysis?



GV = 0: BLACK

GV = 255: WHITE

What is the difference in GV 
between A and B?

1.∆ ≤ 20

2.∆ ≤ 50

3.∆ ≤ 100

4.∆ > 100

∆ = 0 !!!!

Reason :
Because seeing is not really believing!!

Why From Image to Analysis?Why From Image to Analysis?



Reason :
Because seeing is not really believing!!

How to judgement the different of 
each cell ?
What if this judgement is cancer 
marker ,prlifereation marker ?



SuspensionSuspension
Cell SampleCell Sample

AdherenceAdherence
Cell SampleCell Sample

FunctionalFunctional
FluorescenceFluorescence

StainingStaining

Flow Based
Cytometry

Image Based
Cytometry

Quantitative Tool from Cell to Organic Quantitative Tool from Cell to Organic 

Slide Based 
Cytometry

OrganismOrganism
??

Cell
Cytomic

Tissue
Tissomics



IntroducingIntroducing Cellbio biotechnology ltdCellbio biotechnology ltd

From Cytomics to Organics

全鼠螢光定量儀全鼠螢光定量儀

From Cellular level to Animal AssayFrom Cellular level to Animal Assay
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Goals of this PresentationGoals of this Presentation……

•• Introduce Image based Introduce Image based CytometryCytometry

•• Current state technologies of HTS/HCS Current state technologies of HTS/HCS 
Image Image CytometryCytometry

•• Several Applications of HTS/HCS Several Applications of HTS/HCS 
Image Image CytometryCytometry
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Concept of Image Based Concept of Image Based 
CytometryCytometry
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genegene
proteinprotein
cellcell

Hey buddy…
Don’t you know you 
genes, proteins and 
organelles are in 

my territory now!!

The cell is the ultimate functional endpointThe cell is the ultimate functional endpoint

•• CytomicsCytomics is going to be important because it is the cell that is the ultis going to be important because it is the cell that is the ultimate imate 
functional endpoint. The cell is the functional endpoint. The cell is the minimal functional unitminimal functional unit within our physiology within our physiology 
and thus the functional unit that can be manipulated. and thus the functional unit that can be manipulated. 

•• Complexity of cell function is only part of why Complexity of cell function is only part of why CytomicsCytomics will become a major field will become a major field 
of study. Every cell is different. By studying each cell's uniquof study. Every cell is different. By studying each cell's unique function, that cell e function, that cell 
type can be further modeled for subsequent analysis using statistype can be further modeled for subsequent analysis using statistical techniques. tical techniques. 

•• As the field of tissue engineering explodes, it will not be longAs the field of tissue engineering explodes, it will not be long before before cellular cellular 
engineeringengineering will be a most important component of which an essential elemenwill be a most important component of which an essential element t 
will be a full understanding of will be a full understanding of CytomicsCytomics. . 
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2 Major systems for Cell Functional Assay2 Major systems for Cell Functional Assay……

SuspensionSuspension
Cell SampleCell Sample

AdherenceAdherence
Cell SampleCell Sample

FunctionalFunctional
FluorescenceFluorescence

StainingStaining

Fluorescence 
intensity

Fluorescence 
Redistribution
Cell motility
Morphology

Flow Based
Cytometry

Image Based
Cytometry
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Flow Base Flow Base CytometryCytometry

Detach Cells and 

Resuspend in Fluid

Fluorescence Intensity 

Fluorescence Intensity 
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Image Base Image Base CytometryCytometry

Red Green BlueMerged Image

Regions of
Interest (ROI)

Red Green BlueMerged Image

Regions of
Interest (ROI)
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Why Image?Why Image?
There somThere someething FACS limitation:thing FACS limitation:
•• Limit morphological InformationLimit morphological Information
•• Limit distribution informationLimit distribution information
•• Not very suit for adherence cellNot very suit for adherence cell
•• Not very suit for kinetic assay Not very suit for kinetic assay 
•• Not very suit for long time assay Not very suit for long time assay 

(Re(Re--analysis) analysis) 
Advantage of Image Advantage of Image cytometrycytometry::
•• Rich Information (High Content)Rich Information (High Content)
•• Perfect for heterogeneous populationPerfect for heterogeneous population
•• Very versatile technologyVery versatile technology
•• Very suit for adherence cellVery suit for adherence cell
•• Very suit for kinetic assay Very suit for kinetic assay 
•• Very suit for long time assayVery suit for long time assay

Images data contain a lot of information ,Images data contain a lot of information ,
but it is but it is time consumingtime consuming and and difficult to extractdifficult to extract itit ……



HCS/HTS Analysis ProcessHCS/HTS Analysis Process

BiologyBiology Image AcquisitionImage Acquisition Image AnalysisImage Analysis Data AnalysisData Analysis

Lo                                                 HiLo                                                 HiBD 435/855 BD 435/855 BioimagerBioimager

Current state technologies of Image based Current state technologies of Image based CytometryCytometry
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Summary: Summary: 
Imaging from a Flow Cytometry PerspectiveImaging from a Flow Cytometry Perspective

Strengths: 

• Morphological measurements
• Spatial analysis

• Images can be reanalyzed
• Visual data

Strengths: 

• Cell preparation (sorting)
• Statistical population analysis

• Low abundance events

Automated ImagingFlow Cytometry

Cells can be revisited and reanalyzed over timeCells can be damaged or lost after flow

Fluorescence intensity

Redistribution

Cell motility

Morphology

Fluorescence intensity

Multiplexible – 4+ colorsMultiplexible – 12+ colors

One to thousands of  suspension or adherent cellsThousands to hundreds of thousands of suspended cells

Subcellular resolution using CCDSingle cell resolution using PMT

Low Medium High

ThroughputThroughput

ContentContent

Low Medium High

ThroughputThroughput

ContentContent
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Current state technologies of Current state technologies of 
HTS/HCS Image HTS/HCS Image CytometryCytometry
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------High ThroughputHigh Throughput (96 well / 384 well format)(96 well / 384 well format)

------High ContentHigh Content (Multi(Multi--color image )color image )

------ConfocalConfocal ImageImage (LSCM / Spinning Disk / (LSCM / Spinning Disk / OptiGridOptiGrid

------Powerful softwarePowerful software (segmentation)(segmentation)

Current state technologies of Image Current state technologies of Image 
based based CytometryCytometry

New idea of Image based New idea of Image based CytometryCytometry ::

I.FastI.Fast and Automatic    and Automatic    

II.MultiII.Multi--information   information   

III.HighIII.High Image quality and precise analysis Image quality and precise analysis 

IV.QuantificationIV.Quantification / Qualification /Coordination       / Qualification /Coordination       
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I.FastI.Fast and Automaticand Automatic------High ThroughputHigh Throughput
New idea of Image based New idea of Image based CytometryCytometry ::

96 well / 384 well format , Fully Automation data acquire system96 well / 384 well format , Fully Automation data acquire system
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New idea of Image based New idea of Image based CytometryCytometry ::

96 well / 384 well format , Fully Automation data acquire system96 well / 384 well format , Fully Automation data acquire system

I.FastI.Fast and Automaticand Automatic------High Throughput High Throughput 
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• Huge number of
Variable & Parameters

• Very High Speed

• Huge data sets
• Opportunity for
Rapid classification

Rapid
Identification
Or Diagnostics

Much of this can become
Real-Time decision making

高內涵細胞分析技術（High Content Screening, HCS）是在保持細胞結構

和功能完整性的前提下，利用螢光試劑標定目標物質，在細胞內呈現的

功能，與時間和空間相對應之資訊。因此高內涵細胞分析技術（HCS）

整合了以細胞為基礎的分析，高解析螢光顯微鏡和細胞及次細胞內自動

分析之影像處理演算技術，使得以往缺乏較客觀有效測量細胞生理現象

，例如：細胞形態改變、細胞分化、細胞架構改變、細胞與細胞間之交

互作用、趨化性、移動性和空間的分布改變等，得以有效的以數據呈現

New idea of Image based New idea of Image based CytometryCytometry ::

II.MultiII.Multi--InformationInformation------High ContentHigh Content
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SingleSingle--cell Kinetic Imaging Reveals Heterogeneous Calcium Responsecell Kinetic Imaging Reveals Heterogeneous Calcium Response

Time Information With Kinetic Mode Time Information With Kinetic Mode 

•• Maximal response from baselineMaximal response from baseline

∆

∆∆

• Rate of rise

• Rate of fall • Difference in 2 peaks
• Treatment zones

New idea of Image based New idea of Image based CytometryCytometry ::

II.MultiII.Multi--InformationInformation------High ContentHigh Content
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Z Dimension

Single Plane

• Image peripheral events
• Improve resolution
• Image specific cell layer
• Remove background 

fluorescence

Collapsed Z

• Collect all fluorescence 
In sample

• Improve resolution
• Quantities fluorescence

Each well can be Z-plane

Z Dimension

……can also capture over time in kinetic mode!can also capture over time in kinetic mode!

Spatial Information with 3D ImageSpatial Information with 3D Image

New idea of Image based New idea of Image based CytometryCytometry ::

II.MultiII.Multi--InformationInformation------High ContentHigh Content



26

Cell-B
io 尚博生物科技有限公司尚博生物科技有限公司尚博生物科技有限公司尚博生物科技有限公司 www.cell-bio.com.tw

apoptosistw@gmail.com 02-27855860 0953062485

Benefit of Benefit of ConfocalConfocal Image 1: Clear single plane of imageImage 1: Clear single plane of image

New idea of Image based New idea of Image based CytometryCytometry ::

III.HighIII.High Image Quality and Precise AnalysisImage Quality and Precise Analysis------ConfocalConfocal
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CELL

Slide or plate bottom

Objective

Focal 
Plane

CELL

Slide or plate bottom

Objective

Focal 
Plane

Benefit of Benefit of ConfocalConfocal Image 2: Better 3D StructureImage 2: Better 3D Structure

New idea of Image based New idea of Image based CytometryCytometry ::

III.HighIII.High Image Quality and Precise AnalysisImage Quality and Precise Analysis------ConfocalConfocal
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H2AX foci

Segmentation

94 foci identified                    118 foci identified
25% increase in foci count

Benefit of Benefit of ConfocalConfocal Image 3: Image 3: accurate counting and analyze result accurate counting and analyze result 

New idea of Image based New idea of Image based CytometryCytometry ::

III.HighIII.High Image Quality and Precise AnalysisImage Quality and Precise Analysis------ConfocalConfocal
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Confocal

Non- confocal
t = 0 sec                        t = 100 sec

t = 0 sec                               t = 100 sec

Time, sec.

0 20 40 60 80 100
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sity Confocal

Benefit of Benefit of ConfocalConfocal Image 4: Reduce Image 4: Reduce photobleachphotobleach

New idea of Image based New idea of Image based CytometryCytometry ::

III.HighIII.High Image Quality and Precise AnalysisImage Quality and Precise Analysis------ConfocalConfocal
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Powerful Software: Image ProcessPowerful Software: Image Process

New idea of Image based New idea of Image based CytometryCytometry ::

IV.QuantificationIV.Quantification / Qualification /Coordination/ Qualification /Coordination

Unprocessed Image                   Background Subt racted Image



31

Cell-B
io 尚博生物科技有限公司尚博生物科技有限公司尚博生物科技有限公司尚博生物科技有限公司 www.cell-bio.com.tw

apoptosistw@gmail.com 02-27855860 0953062485

Enlarge event number : MontageEnlarge event number : Montage

New idea of Image based New idea of Image based CytometryCytometry ::

IV.QuantificationIV.Quantification / Qualification /Coordination/ Qualification /Coordination

Single Image 
Field ~ 20 Cells

2x2 Montage ~ 80 Cells

3x3 Montage ~ 180 cells
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Identification : Cell Segmentation (Region Of Interest) and QuanIdentification : Cell Segmentation (Region Of Interest) and Quantification, tification, 
Qualification Qualification 

New idea of Image based New idea of Image based CytometryCytometry ::

IV.QuantificationIV.Quantification / Qualification /Coordination/ Qualification /Coordination

–– Dual output ROIs used in translocation assaysDual output ROIs used in translocation assays
–– Masked dilation to secondary channelMasked dilation to secondary channel
–– Many possibilities from common interfaceMany possibilities from common interface

–– Automatic Automatic thresholdingthresholding

Plasma Membrane MaskCytoplasm
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Data Coordination and Data Export Data Coordination and Data Export 

New idea of Image based New idea of Image based CytometryCytometry ::

IV.QuantificationIV.Quantification / Qualification /Coordination/ Qualification /Coordination
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Intelligent Interface and Data CoordinationIntelligent Interface and Data Coordination

New idea of Image based New idea of Image based CytometryCytometry ::

IV.QuantificationIV.Quantification / Qualification /Coordination/ Qualification /Coordination
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------High ThroughputHigh Throughput
Fully automatic hardware system Fully automatic hardware system 
Working with Working with microtitermicrotiter plate or plate or multiwellmultiwell plateplate
Strait forward assay protocolStrait forward assay protocol

------High ContentHigh Content
Multicolor image Multicolor image 
Spatial  and time informationSpatial  and time information
CellCell--cell , wellcell , well--well , samplewell , sample--sample comparison sample comparison 

------ConfocalConfocal ImageImage
Better image quality for precise data analysis Better image quality for precise data analysis 
Spatial informationSpatial information

------Powerful softwarePowerful software
Artificial Intelligent  Artificial Intelligent  

Summary:Summary:
Current state technologies of Image based Current state technologies of Image based CytometryCytometry
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Applications of HTS/HCS Image Applications of HTS/HCS Image 
CytometryCytometry
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Cytoplasm

Nucleus

1. Fluorescence 
intensity change
• Calcium flux

• Phosphorylation

• Biomarker activation

• Protein degradation

• Image cytometry

3. Morphological 
change
• Neurite outgrowth

• Angiogenesis

• Cell differentiation

• Apoptosis

• Cytoplasm to nucleus (NF κB)

• Cytoplasm to plasma 
membrane (PKC α)

• Plasma membrane to 
organelle (Transfluor GPCR)

• Protein co-localization

2. Fluorescence 
distribution

4. Cell Movement
• Chemotaxis/migration

• Wound healing

• Metastasis/invasion

• Long-term tracking

There are 4 Basic Assay CategoriesThere are 4 Basic Assay Categories
of HCS Image analyzerof HCS Image analyzer
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1. Fluorescence Intensity Changes1. Fluorescence Intensity Changes
•• Investigate heterogeneous cell populations:Investigate heterogeneous cell populations:

Identify percentage of cells responding in a population (imagIdentify percentage of cells responding in a population (image e cytometrycytometry))
•• Work with few cells:Work with few cells:

Region of interest can be whole cell, structure, or whole fieRegion of interest can be whole cell, structure, or whole field of viewld of view

2. Fluorescence Distribution2. Fluorescence Distribution
•• Measure cell changes where total fluorescence intensity does notMeasure cell changes where total fluorescence intensity does not changechange

•• Measure Measure biomolecularbiomolecular colocalizationcolocalization

3. 3. MorphometricMorphometric MeasurementsMeasurements
•• Make measurements on cells using structural dyes/antibodiesMake measurements on cells using structural dyes/antibodies

4. Cell Movement4. Cell Movement
•• Measure cellular mobility/motility and invasionMeasure cellular mobility/motility and invasion

HCS ApplicationHCS Application
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1.Fluorescence Intensity Changes1.Fluorescence Intensity Changes

Living Cell , Kinetic AssayLiving Cell , Kinetic Assay
BD Pathway 855BD Pathway 855 with Environment Control & with Environment Control & 
Liquid Handling System Liquid Handling System 

Investigate heterogeneous cell populationsInvestigate heterogeneous cell populations ::
SingleSingle--cell Kinetic Imaging Reveals Heterogeneous Calcium Responsecell Kinetic Imaging Reveals Heterogeneous Calcium Response
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[Ca
+2

] in
M

Time, sec.

Drug 1

Drug 2
1

1

0 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0 0

0

4 0 0

8 0 0

2 0 0

6 0 0

Population

00 1 0 0 2 0 0 3 0 0 4 0 0 5 0 0 6 0

0

4 0 0

8 0 0

1 2 0 0

1 6 0 0

Unresponsive}

Single-cell Imaging

1.Fluorescence Intensity Changes1.Fluorescence Intensity Changes
Investigate heterogeneous cell populationsInvestigate heterogeneous cell populations ::
SingleSingle--cell Kinetic Imaging Reveals Heterogeneous Calcium Responsecell Kinetic Imaging Reveals Heterogeneous Calcium Response
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1.Fluorescence Intensity Changes1.Fluorescence Intensity Changes
Working with few cellsWorking with few cells ::
Image Based Cell Cycle Analysis Image Based Cell Cycle Analysis 

Phospho-histone
(M phase)

BrdU

(S phase)

Negative 

(non cycling)

0

5

10

15

20

25

Normal Colcemid Aphidicolin

BrdU pHistone

Control cellsControl cells ColcemidColcemid 500ng/mL500ng/mL

Aphidicolin 500ng/mL
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HeLa cells
20x objective  Cleaved  caspase – green Nuclei - blue
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1.Fluorescence Intensity Changes1.Fluorescence Intensity Changes
Working with few cellsWorking with few cells ::
Indicator of Apoptosis in ImageIndicator of Apoptosis in Image--based Assaysbased Assays
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IL-1α
25 ng/ml
30 min

TNF-α
25 ng/ml
30 min

Untreated IκBα Degradation NFκB Translocation
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2.Fluorescence Distribution2.Fluorescence Distribution
Measure cell changes where total fluorescence intensity does notMeasure cell changes where total fluorescence intensity does not changechange
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Control

Overlay (Hoechst/Alexa488)
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Parameter Value Error
---------------------------------------------
Chi^2 2951.83789
Initial(A1) 237.39175 40.15385
Final  (A2) 756.02983 32.19608
EC50   (x0) 4.57328E-10 1.00818E-10
Power  (p) 1.75846 0.64479

2.Fluorescence Distribution2.Fluorescence Distribution
Measure cell changes where total fluorescence intensity does notMeasure cell changes where total fluorescence intensity does not changechange
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3.Mophometric Measurement3.Mophometric Measurement
Make measurements on cells using structural dyes/antibodies:Make measurements on cells using structural dyes/antibodies:

AngiogenesisAngiogenesis
•• Used to determine the +/Used to determine the +/-- response of primary endothelial cells to compounds response of primary endothelial cells to compounds 

–– Tumor formationTumor formation

–– Wound healingWound healing

–– RetinopathyRetinopathy

–– Macular degenerationMacular degeneration

•• Model systemModel system

–– HUVECHUVEC--2 cells2 cells

–– MatrigelMatrigel Matrix coated platesMatrix coated plates

–– Network of tubules formed Network of tubules formed –– live cell stain & imaginglive cell stain & imaging

–– SuraminSuramin treatment treatment –– retards the formation of blood vesselsretards the formation of blood vessels
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3.Mophometric Measurement3.Mophometric Measurement
Make measurements on cells using structural dyes/antibodies:Make measurements on cells using structural dyes/antibodies:

AngiogenesisAngiogenesis
HUVEC angiogenesis on BD Matrigel TM Matrix
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3.Mophometric Measurement3.Mophometric Measurement
Make measurements on cells using structural dyes/antibodies:Make measurements on cells using structural dyes/antibodies:

Angiogenesis: Quantitative DataAngiogenesis: Quantitative Data

Tube Nodes PointsTube Nodes Points

Tube CountTube Count

Tube Segment CountTube Segment Count

Tube Branch CountTube Branch Count

Tube Max LengthTube Max Length

Tube Average LengthTube Average Length

Tube Total LengthTube Total Length
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3.Mophometric Measurement3.Mophometric Measurement
Make measurements on cells using structural dyes/antibodies:Make measurements on cells using structural dyes/antibodies:

Angiogenesis: Angiogenesis: NeuriteNeurite OutgrowthOutgrowth

PC-12 cells 
induced with NGF

•Nuclear Mask:
Cell Segment

•Nurite Mask:
Nurite Segment

•Merge:
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3.Mophometric Measurement3.Mophometric Measurement
Make measurements on cells using structural dyes/antibodies:Make measurements on cells using structural dyes/antibodies:

NeuriteNeurite OutgrowthOutgrowth
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3.Mophometric Measurement3.Mophometric Measurement
Make measurements on cells using structural dyes/antibodies:Make measurements on cells using structural dyes/antibodies:

MiotubeMiotube FusionFusion

DMSO 267 uM Nifedipine52.7 uM Nifedipine
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3.Mophometric Measurement3.Mophometric Measurement
Make measurements on cells using structural dyes/antibodies:Make measurements on cells using structural dyes/antibodies:

MiotubeMiotube FusionFusion

Number of Nuclei in Myotubes
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This confocal image 
is using BD 96-Well 
Optilux Microplates to 
increase image 
quality
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4.Cell Movement4.Cell Movement
•• Measure cellular mobility/motility and invasionMeasure cellular mobility/motility and invasion

InvasionInvasion

DMEM + 5% FBS
DS Red - Migrated Sytox Green - Migrated

Hoechst - MigratedBSA Control - Migrated

BD Falcon™ HTS FluoroBlok™
96-Multiwell Insert System
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4.Cell Movement4.Cell Movement
•• Measure cellular mobility/motility and invasionMeasure cellular mobility/motility and invasion

Wound Healing AssayWound Healing Assay
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4.Cell Movement4.Cell Movement
•• Measure cellular mobility/motility and invasionMeasure cellular mobility/motility and invasion

Wound Healing AssayWound Healing Assay

Image analysis and record by Image analysis and record by 
BD BD IPLabIPLab V4 SoftwareV4 Software
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••Fly embryo Fly embryo gastrulationgastrulation
••TubulinTubulin.  .  
••PlanApoPlanApo 60x 1.4 NA60x 1.4 NA
••0.5um steps0.5um steps
••xzxz, , yzyz (1(1--256)256)
••George von George von DassowDassow
••Friday Harbor, UWFriday Harbor, UW

3D Reconstruction
Image Acquire by Image Acquire by BD PathwayBD Pathway
855855 with with confocalconfocal modulemodule
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3D Reconstruction
Image Acquire by Image Acquire by BD Pathway 855BD Pathway 855 with with confocalconfocal modulemodule
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Time Lapse
Image Acquire by Image Acquire by 
BD Pathway 855BD Pathway 855
with environment controlwith environment control

••Cell divisionCell division
••Sand dollar embryosSand dollar embryos
•• Injected with Injected with rhodaminerhodamine--tubulintubulin
& & AlexaAlexa 488 488 phalloidinphalloidin.  .  

••EarlyEarly-- mid blastulamid blastula
••PlanApoPlanApo 60x water lens60x water lens
••George von George von DassowDassow & Bill & Bill 
BementBement

••Friday Harbor, UWFriday Harbor, UW
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••DictyosteliumDictyostelium Feeding on YeastFeeding on Yeast

••DictyosteliumDictyostelium –– GFPGFP-- cell cell 
membranemembrane

••150ms, 13z steps, 30min150ms, 13z steps, 30min

••Cascade 512BCascade 512B

••David David KnechtKnecht Department of Department of 
Molecular and Cell Biology Molecular and Cell Biology 
University of ConnecticutUniversity of Connecticut

4D Image
Image Acquire by Image Acquire by BD Pathway 855BD Pathway 855 with environment controlwith environment control
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Summary and ConclusionsSummary and Conclusions

•• High content analysis provides a unique High content analysis provides a unique 
opportunity to investigate spatial and opportunity to investigate spatial and 
temporal events in living cellstemporal events in living cells

•• Kinetic measurements can provide useful Kinetic measurements can provide useful 
information (rates of change)information (rates of change)

•• Managing kinetic data requires realManaging kinetic data requires real--time data time data 
acquisition and data reduction capabilitiesacquisition and data reduction capabilities

•• Multiplexed kinetic experimentation requires Multiplexed kinetic experimentation requires 
biological events to be cobiological events to be co--occurringoccurring
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Any QuestionAny Question

Thanks For Your Patient & Attention!!Thanks For Your Patient & Attention!!
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www.cell-bio.com.tw

Glenn YangGlenn Yang
apoptosistw@gmail.com

02-27855860       0953062485


