Myo/Nog cell presence is negatively correlated with neovascularization
during wound healing.
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Introduction

Both Type 1 and Type 2 diabetes mellitus (T1DM, T2DM)
contribute to delayed wound healing and systemic vasculopathies.
It has been previously established that, along with macrophages
and fibroblasts, there are increased numbers of Myo/Nog cells
present in the dermis of mice shortly after wounds are induced.

Myo/Nog cells are so named because they express the s
muscle transcription factor MyoD, along with Noggin, a
morphogenic protein inhibitor. In addition to these esta

traits, Myo/Nog cells also express brain-specific angiogenesis
inhibitor protein 1 (BAI-1), which is an inhibitor of angiogenesis
and a target of the G8 monoclonal antibody (mAb). Initially we
assess the relationship between the glycemic state of mice, and
the number of Myo/Nog cells preset in the dermis. We then
expand on this knowledge to assess the relationship between the
presence of Myo/Nog cells and the level of neovascularization in
both wounded and unwounded mice, under hyperglycemic and
normoglycemic conditions. These comparisons are repeated under
both control and Myo/Nog depletion mediated by their specific

Immunotoxic targeting.

Methodology

To assess the effects of hyperglycemia on neovascularization,

T1DM was induced in C57BL/6J male mice, 5-8 per treatment group,
via administration of streptozotocin (STZ) at a dose of 50mg/kg per
day, from postnatal days 21 through 25, causing destruction of
pancreatic beta cells. Two wounds per mouse were made under
anesthesia using a 6mm punch biopsy. To further investigate the

effect of Myo/Nog cell presence on neovascularization,

depletion subgroup was formed via topical treatment of wounds 3
times per week for 3 weeks with a G8 mAb conjugated to a
complex consisting of cytotoxic doxorubicin (DOX) in a DNA
dendrimer (3DNA). The wounded area was measured daily, and
healing was allowed to progress until samples were taken and

embedded for cryosectioning. After sectioning, samples

processed for immunofluorescence imaging. One subset of
samples was stained with a mAb targeting BAI1A to obtain
Myo/Nog cell counts, and a second subset of samples was stained
with a mADb targeting a -SMA® to highlight vasculature. These
slides were then imaged within NIH Elements on a Nikon Eclipse
80i at their respective fourescence wavelengths, with the BAI1
mADb subset being utilized for cell counts within NIH Elements, and

the a -SMA mAb subset being imaged for analysis in Fiji.

A: (1 °: G8, Genisphere; 2 °: AlexaFlour-488, ThermoFisher)
B: (1°: a-SMA, Sigma-Aldrich; 2 °: AlexaFlour-488, ThermoFisher)
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Fig 1: In Fiji, the color channel corresponding to a -SMA fluorescence was isolated, a high/low-pass intensity filter (red) was
utilized to both eliminate background noise and isolate the fluorescence corresponding to alpha-SMA.

Fig 2: The image was then converted to binary, and a percentage area was taken in software consisting of only the narrow
bandpass defined earlier, that percentage represents the amount of neovascularization.
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Figure 1: Increased counts of Myo/Nog cells are found in diabetic as compared to normoglycemic mice. Here

we show the results of the initial project phase. We see increased numbers of Myo/Nog cells in diabetic mice, in both unwounded
(left) and wounded (right) conditions. Statistical significance was seen between diabetic and normoglycemic mice in both wounded
(P<.001) and unwounded (P=.004) mice.

Conclusion

There is a statistically significant, direct correlation
between heightened glycemic state and increased
numbers of Myo/Nog cells present in dermal tissue.
Hyperglycemic tissue sections showed a significant
increase of 6.57 cells/section, on average, as compared
to normoglycemic tissue (17.85 vs. 11.26 cells/section
P=.004) in the unwounded condition. A smaller, yet
more statistically significant increase of 5.87
cells/section on average was seen in hyperglycemic
tissue as compared to control (16.32 vs. 10.45 P<.001)
when looking at the wounded group.

We expanded on this knowledge to explore the role
Myo/Nog cells play in the angiogenesis necessary for
proper wound healing. Here, we developed a novel
workflow using immunofluorescence microscopic
imaging and Fiji, an open-source image analysis software,
to determine the correlation between Myo/Nog cell
presence and the percentage of area per image
containing neovascularization. While we have refined
the process to the point that we are confident in the
data being output through this workflow, a bottleneck
has been discovered, that is the time spent in
acquisition of images for the purpose of analysis. We
have determined our next step is to transition to
confocal microscopic imaging. We will increase
throughput by way of resolution-stacking in software, a
methodology typically utilized in landscape and
astrophotography, to produce larger images for
processing with fewer fields of view necessary, reducing
the time directly required for obtaining images by a
significant margin.
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