The role of oxidative post-translational modifications
on the structure and activity of wound-related proteins
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INTRODUCTION SUMMARY & CONCLUSION

What is cold physical plasma? o
o Partially ionized gas, containing free electrones, reactive species and
neutral particles (fourth state of matter)

The activity of wound-related enzymes is modulated by cold physical plasma in a
treatment time depending manner

. . . « The impact can be controlled by the discharge conditions — atomic and singlet
Impact of cold physical plasma in chronic wounds:

o Accelerated healing [1]

o stimulation of tissue regeneration and modulation of inflammation, direct
and indirect antimicrobial effects [2]

o modulation of biochemical signal pathways by short- and long-lived
reactive oxygen and nitrogen species

% NO* 1o f
2U2 k‘(

oxygen show strongest impact (shielded Ar/O, conditions)

Oxidation events in several amino acids observed (oxPTMs):
— Catalase: heme channel and active site partially oxidised
— Myeloperoxidase: tertiary structure formation compromised - cysteines
iInvolved in disulfide formation and binding site oxidised

Changes In protein primary/secondary/tertiary structure observed
Plasma treatment of chronic wounds potentially affects enzyme activity in the
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ACTIVITY MEASUREMENT

Impact of treatment time and gas phase composition

STRUCTURAL ANALYSIS

Impact on protein primary/secondary structure Superoxide Dismutase
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Catalase _ catalase after plasma treatment (loss of a-helices). cleavage or loss of protein.
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Fig. 2: The enzymatic activity of catalase, superoxide dismutase and myeloperoxidase
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decreases after plasma treatment in a time depending way. The greatest effect shows a Fig. 5: Distribution by intensity and volume and correlation coefficient. The
composition of argon with 0.5 % oxygen and a nitrogen shielding gas. \. molecule size of MPO measured with DLS increases after plasma treatment.
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Fig. 6: Significant modifications of catalase after the plasma treatment (created
with Protter) and the distribution of modified amino acids and types of modifications.

Fig. 7: Significant modifications of myeloperoxidase after the plasma treatment (created
with Protter) and the distribution of modified amino acids and types of modifications.
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