ActaDV

ActaDV

Supplementary material to article by K. Kirketerp-Mgller et al. “Staphylococcus aureus Augments Release of Matrix Metalloproteinase-8

from Human Polymorphonuclear Leukocytes”

Appendix S1

SUPPLEMENTARY MATERIALS AND METHODS

The study was approved by The Committees of Health Research
Ethics in the Capital Region of Denmark (H-15020632).

Establishment of bacterial biofilms and procurement of
supernatants

Bacterial biofilm supernatants were produced from one laboratory
strain of Staphylococcus aureus (8325-4) in 50 ml BD Bacto™
Tryptic Soy Broth (TSB) (Becton Dickinson Diagnostic Systems,
Heidelberg, Germany) and a pyocyanin-producing Pseudomonas
aeruginosa PAOL1 strain (MH340) in 50 ml agrobacterium (AB)
medium containing 0.5% glucose and 0.5% casamino acids in
a biofilm mode for 72 h in 250-ml Erlenmeyer flasks without
agitation. The number of bacteria was estimated by plate count.

Isolation of human PMNs from whole blood

PMNs were isolated from 2 male and 2 female healthy donors
(28-29 years).

Venous whole blood was collected in citrate containing evacua-
ted Vacuette® tubes (Greiner Bio-One, Frickenhausen, Germany)
and mixed with 5% T500 dextran in 0.9% NaCl and allowed to
sediment. The leukocyte-enriched plasma was applied to Lymp-
hoprep™ (Stemcell Technologies, Vancouver, Canada), and PMNs
were isolated after centrifugation at 855xg. The contaminating
erythrocytes were lysed with 0.2% NaCl. The PMNs were re-
suspended in Krebs-Ringer balanced salt solution (S1) with 10
mmol/l glucose and counted (NucleoCounter®, ChemoMetec,
Allerad, Denmark).

Exposure of PMNs to biofilm supernatants

The PMNSs (10 x 10° cells/ml) were incubated for 60 min at 37°C
with an equal volume of the sterile-filtered (0.22 um) biofilm su-
pernatants adjusted with the respective medium to 50 x 10¢ CFU/
ml (final concentration) and 250 x 10° CFU/ml in 0.3-0.4 ml (S2,
S3). The control comprised equal volumes of Krebs-Ringer balan-
ced salt solution with 10 mmol/l glucose and TSB/AB medium.
The PMN viability was evaluated by flow cytometry sorting and
propidium iodide before and after incubation. Samples were cen-
trifuged at 1,000xg for 5 min, and conditioned media and pellets
in equivalent volumes of Krebs-Ringer balanced salt solution with
10 mmol/l glucose were stored at —80°C.

Wound fluid collection

Wound fluid was collected from VLUs and STSG donor sites for
24 h by applying our standardised method using a hydrophobic
polyurethane foam (S4, S5).

MMP-8 analyses

MMP-8 total levels were determined by enzyme-linked immuno-
sorbent assay (RayBiotech, Norcross, GA, USA).

MMP-8 molecular species were examined by Western immu-
noblotting. Samples (non-reduced) were separated on Criterion
XT Precast 26-well 4-12% SDS-PAGE gradient gels and elec-
trotransferred onto a nitrocellulose membrane (Bio-Rad, Hercules,
CA, USA), which was blocked with an Odyssey buffer, incubated
for 18 h at 4°C with monoclonal rabbit antibody against human
MMP-8 (ab81286; Abcam Cambridge, UK) diluted 1:1,000, and
then with goat anti-rabbit DyLight® (Thermo Fisher Scientific,
Waltham, MA, USA) 800-conjugated secondary antibody diluted
1:5,000 for 1 h at ambient temperature. The immunoreactions were
visualized using infrared imaging (S6).

Gelatin and casein zymography

Gelatin (4 h incubation at 37°C) zymography was carried out ac-
cording to Trestrup et al. (S5) including hMMP-9 (RayBiotech)
standard. Casein (72 h incubation at 37°C) zymography was car-
ried out as described by Agren et al. (S6) with thMMP-1 (420-01;
PeproTech, Rocky Hill, NJ, USA) and APMA (4-aminophenyl-
mercuric acetate)-activated thMMP-8 (908-MP; R&D Systems,
Minneapolis, MN, USA) standards.

Statistical analyses

One-way analysis of variance (ANOVA) was applied to the
MMP-8 levels determined by ELISA, followed by the Tukey HSD
post-hoc test (IBM SPSS® Statistics 26.0, Armonk, NY, USA). The
level of statistical significance was p<0.05.

SUPPLEMENTARY REFERENCES

S1. Bjarnsholt T, Jensen P@, Alhede M. Revival of Krebs-Ringer
balanced salt solution for the investigation of polymorpho-
nuclear leukocytes and Pseudomonas aeruginosa biofilm
interaction Pathog Dis 2019; 77: ftz052.

S2. de Bentzmann S, Polette M, Zahm JM, Hinnrasky J, Kileztky
C, Bajolet O, et al. Pseudomonas aeruginosa virulence
factors delay airway epithelial wound repair by altering the
actin cytoskeleton and inducing overactivation of epithelial
matrix metalloproteinase-2. Lab Invest 2000; 80: 209-219.

S3. Karima MM, Van Dyke TE. Enamel matrix derivative pro-
motes superoxide production and chemotaxis but reduces
matrix metalloproteinase-8 expression by polymorpho-
nuclear leukocytes. J Periodontol 2012; 83: 780-786.

S4. Zillmer R, Trgstrup H, Karlsmark T, Ifversen P, Agren MS.
Duration of wound fluid secretion from chronic venous leg
ulcers is critical for interleukin-lalpha, interleukin-1beta,
interleukin-8 levels and fibroblast activation. Arch Dermatol
Res 2011; 303: 601-606.

S5. Trgstrup H, Holstein P, Karlsmark T, Moser C, Agren MS.
Uncontrolled gelatin degradation in non-healing chronic
wounds. J Wound Care 2018; 27: 724-734.

S6. Agren MS, Schnabel R, Christensen LH, Mirastschijski U.
Tumor necrosis factor-alpha-accelerated degradation of type
I collagen in human skin is associated with elevated matrix
metalloproteinase (MMP)-1 and MMP-3 ex vivo. Eur J Cell
Biol 2015; 94: 12-21.

Acta Derm Venereol 2020



