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The mechanism of prostate metastasis to bone
marrow is a complex multistage process that is
only beginning to be understood. Initial steps
include down regulation of molecular binding
complexes and production of enzymes such
as matrix metalloproteinases! leading to the
loss of cell to cell adhesion within the tumour
and extravasation of tumour cells. Once in
the peripheral blood the circulating prostate
tumour cells bind specifically to and invade
through the bone marrow endothelial barrier
and basement membrane, leading to formation
of bone metastases.?>* There is a need for
better understanding of this process to allow
the identification of the stages and individual
components underpinning this metastatic
process. The specific mechanismsofinvasionand
the stimuli for invasion are only now beginning
to become apparent by the use of tumour cell
invasion systems.

Traditional invasion systems are time consuming
with each assayinvolvingwashing,scrapingwith a
cottonbudtoremove non-invadingcells, staining,
drying and manual counting. Most importantly
the assay is inflexible and limited in that the
inserts can only present the researcher with a
fixed end point. The BD FluoroBlok™ tumour cell
invasion system is a high throughput alternative.
The system is versatile and sensitive, involving
no manipulation of inserts, thus reducing labour
and time. Itis non-destructive to the sample and
therefore allows the researcher to do multiple
real-time readings of the same inserts before
and after introducing stimuli. The inserts are
made of a dyed PET membrane that has a wide
fluorescence blocking range from 490-700nm
allowing a range of potential fluorophores to be
used, and are available in a 24 or 96 well format
either coated or uncoated with Matrigel™. The
system can be automated with the incorporation
of the FLUOstar OPTIMA plate reader, to increase
efficiency and high throughput of assays for drug
discovery, cell migration, motility and chemotaxis
studies.
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Fig. 1: In presence of an attractant cells migrate through the
membrane of the inserts. They are no longer shielded
from the light source and can be detected by the
FLUOstar OPTIMA plate reader (reading from below).

All components of the tumour cell invasion
system were purchased from BD Biosciences, 21
Between Towns Road, Cowley, OX4 3LY Oxford,
UK.

HTS FluoroBlok™ Insert 24 well / 8uM
individual 48 per pack (35-1152)

24 well Companion Plate for use with 9mm
inserts 50 per pack (35-3504)

BD Matrigel™ Matrix 5ml (35-6234)

BD BioCoat™ Tumour Cell Invasion System
24-Multiwell Insert Plate 8uM pre coated
Matrigel™ (35-4165).

The detection instrument was supplied by BMG
LABTECH Ltd, PO Box 73, Aylesbury, Bucks, HP20
2QJ.

O FLUOstar OPTIMA Computer Controlled Reader
for Standard & Time Resolved Fluorescence
(413-101)

0 GasVentConnectionforthe ControlofHumidity
& Atmosphere (413-750).

Alltissue culture reagents and SYTO 82 (S511363)
were purchased from Invitrogen, Paisley, UK and
the Aldrich AtmosBag Zipper-lock, two hand, size
L, (Z530220) was obtained from Sigma-Aldrich,
Poole, UK.

Preparing tumour cell invasion system

The FluoroBlok™ tumour cell invasion system
was prepared as shown in Figure 2. All cultures
were set up using phenol red free RPMI 1640
media. FluoroBlok™ cell culture inserts were
coated with 100 ul of Matrigel™ (diluted at 1:25
with RPMI 1640) and allowed to set for 2hr at
37°C (Matrigel™ pre-coated FluoroBlok™ inserts
can be used).
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Fig. 2: Cell invasion set up.

Coated inserts were placed in the 24 well
companion plate containing 1ml of RPMI
1640/0.1% BSA with or without chemo-
attractant. In the top half of the insert 2x10°
GFP or SYTO 82 labelled PC-3 cells were plated
in 0.25ml of RPMI 1640/0.1% BSA. Plates were
then incubated at 37°C for 18hr to allow invasion
to occur after which a final end point reading was
taken on the FLUOstar OPTIMA. For real time
invasion, the plate was placed in the FLUOstar
OPTIMA pre warmed to 37°C and the AtmosBag
inflated with 5% CO,/air. The FLUOstar OPTIMA
was set to take readings every hour for 21 hr.

Conclusion

Usinga FLUOstar OPTIMAforreadingthe FluoroBlok™
tumour cell invasion system gives results com-
parable to the traditional invasion assay. There is no
needfortimeconsumingcountingwhichisvulnerable
to observer variation. The assay works very well
without disturbing or fixing cells. Compared with

traditional invasion systems steps the introduced
method is fast, saving time and labour. The FLUOstar
OPTIMA is able to take multiple readings overtime at
a user defined temperature and when enclosed in a
gas tight bag provides an environment conducive to
cell proliferation and migration.

Initially a comparison was made between the
previously published manual counting system® and
the automated counting system of the FluoroBlok™
invasion chambers. Two identical assays were
set up and counted manually or by the FLUOstar
OPTIMA. Both systems gave similar shaped graphs
with similar error bars (results not shown).

Fluorescent labelling is another important issue.
Cells expressing a fluorescent protein are the
ideal for use in these applications as no further
manipulationisneededtobeabletoreceive a signal
when reading in the FLUOstar OPTIMA. However, not
all cells can be tranfected easily, especially primary
cells.Thereareanumberofalternativesto overcome
this by either pre-labelling or post-labelling cells.
Earlier investigations demonstrated that post-
labelling was too unreliable hence pre-labelling
was the method of choice. The problems inherent
with pre-labelling were the risk that the dyes could
affect cell function and invasion. For this reason;
the need for optimization of labelling time and side
effects needed to be established beforehand. Pre-
labelling is advantageous because it allows real-
time invasion studies.
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Fig. 3. PC3-GFP cells were pre-labelled with SYTO 82, plated in
FluoroBlok™ invasion chambers and placed in the FLUOstar
OPTIMA set at 37°C and left overnight in the AtmosBag
inflated with 5% CO>/air. Readings were taken every hour on
both GFP and SYTO 82 wave lengths for a period of 21 hr.

The first step was to test whether the FLUOstar

OPTIMA was able to support cells over 21 hours to

gain real-time invasion data.
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PC3-GFP cells were pre-labelled with SYTO 82 and
plated in FluoroBlok™ invasion chambers. These
were placed in the FLUOstar OPTIMA set at 37°C
overnight in the AtmosBag inflated with 5% CO, in
airand the OPTIMA set to take readings every hour of
both GFP (488/520nm) and SYTO 82 (530/570nm)
for 21 hr. Figures 3 and 4 show that the FLUOstar
OPTIMA supports the FluoroBlok™ invasion chamber
assays over a period of 21 hr; showing similar data
to an experiment where invasion chambers were left
in an incubator (37°C / 5% CO, in air) overnight and
read at specific times.
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Fig. 4. PC3-GFP cells were pre-labelled with SYTO 82, plated in
FluoroBlok™ invasion chambers and placed in a regular
incubator overnight. Readings were taken on the FLUOstar
OPTIMA every hour for the first 5hr then a final reading at
21hr. Plates were placed back in the incubator in between
readings.

With the addition of the AtmosBag the FLUOstar
OPTIMA offers great potential for real-time invasion
studies, thus giving a sensitive system which is able
to follow changes in invasion.

FLUOstar OPTIMA

Fig. 5: BMG LABTECH’s multimode plate reader FLUOstar.
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