Comprehensive analysis of polyamine
metabolism in patient wounds by MALDI FT-ICR MSI
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Skin samples from patients pre- and post-injury after treatment with Vaseline or Neosporin were analyzed via MALDI
FT-ICR MSI. When screening for common mammalian polyamines, spermidine was detected in three out of four postinjury samples with relatively high intensity. This agrees with previous studies that show that polyamine regulator
AMD1, which regulates the conversion of putrescine to spermidine, is upregulated during keratinocyte differentiation.5
As a result, an expected increase in spermidine synthesis would likely be observed during wound-healing.
S-adenosylmethioninamine, a precursor to spermidine, was also more intense in all post-injury samples when
compared to pre-injury. S-adenosylmethioninamine acts as an aminopropyl donor in the conversion of putrescine into
spermidine and its supply therefore limits spermidine synthesis. An increase in S-adenosylmethioninamine would result
in high levels of spermidine, which agrees with the results obtained from the post-injury samples.1
In addition, when comparing pre- and post-injury samples, N-acetylspermidine was more intense in all pre-injury
samples when compared to post-injury samples. N-acetylspermidine acts as an intermediate in the reverse reaction of
spermidine back to putrescine,1 suggesting that lower spermidine levels in pre-injury samples could be explained by
the conversion of spermidine to N-acetylspermidine.
Metaspace annotation of patient samples would also yield several biologically relevant metabolites, including
capryloylglycine, which was more intense in post-injury samples when compared to pre-injury. In clinical and
experimental studies, capryloylglycine has been proven to inhibit the activity of ornithine decarboxylase, which converts
L-ornithine into putrescine.6 Ornithine decarboxylase is therefore a critical step in polyamine regulation and synthesis.1
Increased levels of capryloylglycine in post-injury samples could explain the decrease in N-acetylspermidine in postinjury samples as well. Since capryloylglycine is inhibiting putrescine synthesis via the conversion of L-ornithine,
putrescine synthesis now must take place via the conversion of N-acetylspermidine, resulting in lower Nacetylspermidine levels in post-injury samples.
While additional experiments are being planned, our initial results suggest that polyamines play a major role in wound
healing; however, the effects of Neosporin on the synthesis of these compounds is still unclear.
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A one centimeter hole-punched skin sample was
taken from the back of each patients legs. The
patients’ right leg was be treated with Neosporin,
while the patients’ left leg was be treated with
Vaseline. Wound healing was monitored until the
wound was completely closed, at which point,
the fully-healed skin sample was then excised
and flash-frozen. All skin samples were then
embedded in gelatin, cryosectioned, and coated
with 15 mg/mL CHCA using an HTX Imaging
TM-sprayer for MALDI FT-ICR MSI analysis.
Samples from four different patients pre- and
post-injury were imaged using a Bruker Solarix
12T FT-ICR mass spectrometer with a 25 μm
raster width at 128K. Samples were analyzed
using SCiLS lab and uploaded to Metaspace for
analyte annotation.
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Polyamines are small
ubiquitous molecules that
play many essential roles
in mammalian physiology
such as gene regulation,
stress resistance, cell
proliferation, and
differentiation.1, 2
Although the only
polyamines synthesized
in mammalian cells are
spermine, spermidine,
and putrescine, several
other polyamines such as
homospermidine,
norspermidine, cadaverine, and 1,3-diaminopropane have been shown
to be produced in bacteria.3, 4 Because of their associated roles in cell
proliferation and differentiation, polyamines have often been linked to
wound healing.5 The present study investigates both mammalian and
bacterial polyamine levels in human skin samples after treatment with
Vaseline or Neosporin in order to gain a better understanding of the role
of bacteria in the wound-healing process.
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