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1.  ABSTRACT

Traditionalcell cycleanalysisinstrumentationinvolvesthe useof fluorescencemicroscopy,
laser scanning cytometry, and flow cytometry. In this work, we demonstrate new
applicationsfor the CellometerVision,which utilizesan imagingcytometrymethod for cell
cycle analysis. This method employs both bright-field and fluorescenceimaging of a
disposablecell countingchamberto quicklyprovideconcentrationand percentagesof cell
subpopulations. Signalmeasurementand data analysiscould be performed lessthan five
min. Cell cycle assaywas demonstratedby detection of changesin phasepercentage
within a cell population when Jurkat cells were induced with three different drugs,
nocodazole,etoposide,and aphidicolinthat arrestcell cycleat G2/M, S,and G0/G1 phase,
respectively. Jurkatcellswere fixed with 75%ethanol and stainedwith propidium iodide.
Individual cells were identified by the software and the fluorescence intensity was
measuredfrom within the cell. The imagingcytometry method was able to detect and
analyzefluorescencefrom the Jurkatcells,which generatedcell cycledata plot for each
drugat three different concentrations. Thecell cycleanalysisresultswerehighlyconsistent
with the resultsobtainedfrom FACScaliburflow cytometer. Thisimagingcytometrymethod
providesa rapid andcost-effectivetool for cell concentrationmeasurements,aswell ascell
cycleanalysis,which may benefit smaller researchlaboratories,where flow cytometer is
not readilyavailable.

2.  INTRODUCTION

Cell cycle analysisis one of the key componentsof clinical diagnosisand biomedical
research. Cellcycleanalysisdistinguishescellsin different phasesof cell cycleand is often
used to determine cellular responseto drugs and biologicalstimulations. The assayis
basedon measuringDNAcontent of cellsto determine if the cellsare behavingnormally
under certainperturbation to the environmentsuchasdrug induction. Byusinga nucleic
acidstain,PropidiumIodide,onecouldusefluorescenceto accuratelyanalyzecellcycle.

3.  CELLOMETER® VISION IMAGING CYTOMETRY

Bright-field (BR) and fluorescent (FL) images

5.  CELL CYCLE ANALYSIS AND THEORETICAL RESULTS

Cell Cycle Analysis

�{The Jurkat cells induced with the 3 drugs are spun
downat 1500rpm for 5 min

�{Thesupernatant is replacedwith 66%ethanolandkept
on icefor 15min

�{The cells are again spun down and replacedwith 50
��g/ml PropidiumIodide

�{Thecellsare allowedto incubatewith stain for 30 min
beforeCellometerVisionandflow cytometryanalysis

6.  CELL CYCLE PHASE ARREST RESULTS

8.  CELLOMETER VISION AND FLOW CYTOMETER COMPARISON

Results

�{Aphidicolinonly showedslight increaseof 2-3% in
G0/G1 andSphase

�{Etoposideshowed approximately10% increasein
the Sphase

�{Nocodazoleshowedapproximately30% increasein
G2/M phase

�{Flowcytometryalsogeneratedsimilarresultswhich
validatedthe Cellometermethod

9.  CONCLUSION & ACKNOWLEGEMENT

We have demonstratednew cell cycle analysisapplication for the Cellometerimaging cytometry
method,which is of great importanceto a varietyof clinicaldiagnosisand biomedicalresearch. The
ability to rapidlyand effectivelyperform cell populationanalysisassays,aswell ascell concentration
and viability measurement,may improve research productivity, especiallywhere flow or laser
scanningcytometersarenot readilyavailable.
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Drug Induced Cell Cycle Phase Arrest

Instrumentation

�‡Filter Optics Module

�‡Propidium Iodide  Detection 

�‡�ÆVB-595-501

Consumable

�‡20 �…Lsamplevolume

�‡Concentrationrange: 105 �t 107 cells/ml

Experimental Protocol

Control Aphidicolin Etoposide Nocodazole

Cell Media

24 hour Incubation

Aphidicolin Etoposide Nocodazole �{Jurkat cells are cultured under
37°Cand5%CO2

�{4 separate flasks are induced
with various concentrationsof
Aphidicolin, Etoposide, and
Nocodazolefor 24h.

�{Aphidicolin(1.2, 6, 30 ��g/ml )

�{Etoposide(0.12, 0.6, 3 ��M)

�{Nocodazole(.004, .02, .1 ��g/ml )

Bright-Field Image Propidium Iodide Fluorescence Image

Cellometer Vision

Flow Cytometry
Aphidicolin

�{Aphidicolin induced Jurkat cells should arrest in the
G0/G1 andSphase

G0/G1

G2/M

SApoptotic

Etoposide

�{Etoposideinduced Jurkat cells should arrest in the S
phase

Nocodazole

�{Nocodazoleinduced Jurkat cells should arrest in the
G2/M phase
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More dimmer cells, single copy of DNA (N)

More brighter cells, duplicate copies of DNA (2N)

Both N and 2N cells, within the sample


