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used for AcGFP detection using channel 1 (Ch1) 510-540nm band
pass (bp) filter and laser scatter imaging in Ch2 (488nm bp). Focus
settings for the collection and scanning lenses were established for
optimal zebrafish imaging. The image acquisition was done at 5 x 5
micron sampling with 4 line averaging and an entire 384-well plate
was scanned.

Results & Discussion

Fluorescence Imaging of Zebrafish Fluorescent Blood Vessels
The IsoCyte™ optical setup has a large depth of field of 400 um
making it well-suited for imaging of zebrafish embryos. Figure

1 shows the 5 x 5 micron fluorescence and scatter images of a
representative 2 dpf zebrafish embryo. A comparison of the green
fluorescence emission with the scatter image demonstrates that
the unique optics of the IsoCyte™ enables the detection of the
fluorescent intersegmental vessels and corresponding branching ar-
teries. Although the scatter image showed evidence of specular re-
flection form the liquid meniscus, the remarkably detailed features
of the zebrafish embryo in the scatter image enable an interest-

ing capability for research use. Laser scatter imaging of zebrafish
embryos was also performed with 10 x 10 micron sampling and the
entire 384-well plate was imaged in 2 minutes. For comparison, the
Discovery-1 High Content imaging system (MDS Analytical Technol-
ogies) used by Zygogen requires approximately 45 minutes to scan
an entire 384 well plate (including autofocus in each well).

Image Processing and Data Analysis

The Ch1 AcGFP fluorescence images of the arrayed zebrafish were
saved by the BBIsoCyte software as tif image files and were sent
to Zygogen for image processing. Zygogen has developed and
validated an interactive automated algorithm for quantifying angio-
genic vessel growth in zebrafish based on the MetaMorph Neurite
Outgrowth application drop-in. An illustration of this automated
image analysis process is shown in Figure 2. For each image, the
trunk of the embryo is copied into a separate image. The number
of angiogenic vessel branches in the trunk image is then measured
using the neurite outgrowth drop-in and the resulting data are
exported to Microsoft Excel. The application settings identified the
vasculogenic vessels as one or more cell bodies and the angiogenic
vessels as outgrowths of these cell bodies. Vasculogenic vessels
(cell bodies) were differentiated from angiogenic vessels of inter-
est (outgrowths) by their larger width and greater fluorescence
intensity.

Analysis of the Isocyte zebrafish images is given in the table below.
Images were captured at 2 x 2, 5 x 5, and 10 x 10 micron sampling.
As expected, the mean number of detected angiogenic branch-

ing vessels decreased with sampling resolution. The high mean
branching value obtained at 2 x 2 sampling resolution indicates

that the Isocyte produced a highly detailed image of the angiogenic
vessels in the trunk, while the low mean branching value obtained
at 10 x 10 sampling suggests a significant reduction in the sensi-
tivity of the analysis. The resolution of the 5 x 5 micron images is
similar to that obtained by Zygogen using a Discovery-1 automated
imaging system (2x objective, camera bin = 2, 6.25 um per pixel).
Analysis of Discovery-1 images of untreated embryos produces typ-

Figure 2. lllustration of algorithm used by Zygogen for quantifying angiogenesis in
zebrafish. The far right image shows vasculogenic vessels and angiogenic vessels.

ical values of 60 — 80 angiogenic vessel branches per embryo and
15 -20% CV per condition. The speed of the automated algorithm
is significantly affected by the image sampling resolution. At2 x 2
sampling, the algorithm ran very slowly, while at 10 x 10 sampling,
the analysis was extremely rapid. The algorithm speed for the 5 x 5
images was comparable to that obtained when analyzing Zygogen's
Discovery-1 images.

Sampling Std Dev Std Error
2x2 97 22.9 3.6 23.6
5x5 72 13.9 2.0 19.3
10x 10 47 11.2 1.6 23.9

Conclusions

The IsoCyte™ enables a simple, fast and high throughput imaging
of the Zygogen Z-Tag Angiogenesis Assay using fluorescent
zebrafish. Imaging tests using live Z-Tag fluorescent zebrafish
show that the IsoCyte™ produces angiogenic vessel branching
values similar to those obtained at Zygogen using a conventional
automated microscope-based imaging system in a third of the scan
time. A sampling of 2 x 2 microns yields high resolution images
having high mean vessel branching values in the angiogenesis
assay, but the plate scan speed and image analysis speed are
very slow. At 10 x 10 micron sampling, plate scanning and image
analysis are very fast, but the lower resolution of the images
significantly reduces the sensitivity of the angiogenesis assay.
Using a sampling resolution of 5 x 5 microns produces the optimal
combination of assay sensitivity and speed. The unique optics and
scanning engine of this platform enables simple “plug and play”
applications to meet the needs of life science researchers in both
academia and industry.
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