A M M® Contributes to Pulmonary Glycocalyx
Derangementin Burnl n|j ur y n

Hannes Khtreiber
Mundlich -kommissionelle Prifung
06.06.2024

@ MEDICAL UNIVERSITY Hannes Kuhtreiber

OF VIENNA Miindlich-kommissionelle Priifung UN 202



Burn Injuries
Immunological Aspects
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Severity of thermal burn injury
Is associated with systemic
neutrophil activation
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Elevated neutrophil-derived factors and C3a in burn sera. Systemic levels of (A) MPO, (B) CitH3, (C) NE, and (D) C3a were quantified in sera of burn victims

(n = 8-19) and healthy controls (n= 4-6) up to 4 weeks post injury. Data were compared by mixed effects analysis and Sidak’s multiple comparisons post hoc
test. Data are presented as means + s.e.m. Asterisks indicate p values < .05.
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FIGURE 1

Mechanisms of NET release and NET-mediated lung injury (A) Neutrophils release NETs in response to endogenous and exogenous stimuli.
Endogenous factors include DAMPs, pro-inflammatory cytokines, mtDAMPs, and molecules released by activated platelets; exogenous factors
include PAMPs associated with microbial infections. (B) Inhibition of NET generation and release. The contribution of platelets to NETosis can be
attenuated by using platelet activation inhibitors; neutrophil chromatin decondensation can be targeted by using PAD4 inhibitors; neutrophil
membrane permeabilization can be prevented by using gasderimin D inhibitors. (C) NETs comprise a DNA scaffold decorated with granule
proteases and histone proteins. NET DNA scaffold can be digested by DNase; NET proteolytic activity can be abrogated by specific protease
inhibitors. (D) NETs release contributes to the pathogenesis of ALI. NETs facilitate the formation of thrombi, promote endothelial cell activation,
and induce microvascular injury. These microvascular alterations result in increased vascular permeability, intra-alveolar accumulation of
protein-rich fluid, and infiltration of inflammatory cells. Image created by DS using BioRender (https://biorender.com/)
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The Glycocalyx
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Proteoglycan Size (kDa) Subtypes Characteristics Associated glycosaminoglycan (GAG)

Syndecan 19-35 4 Transmembrane protein  Chondroitin sulfate, heparan sulfate
Minecan 35 1 Secreted Keratan sulfate

Decorin 40 1 Secreted Chondroitin sulfate, dermatan sulfate
Biglycan 40 1 Secreted Chondroitin sulfate, dermatan sulfate
Glypican 57-69 6 GPI anchored protein* Chondroitin sulfate, heparan sulfate
Versican 370 1 Secreted Chondroitin sulfate, dermatan sulfate
Perlecan 400 1 Secreted Chondroitin sulfate, heparan sulfate
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MMP8 Contributes to

Pulmonary Glycocalyx
Derangement in Burn

Injury




Demographic table

Variable Burn patients Controls

n 28 8

Age (years) 49.6 (42.5) £21.8 [32,25 - 72,75] 40.5 (36) £ 19.9 [23 - 55,75]
F:M ratio (%) 7: 21 (25:75) 3:5 (37.5:62.5)
ABSI 7.7 (8) £ 2.8 [5-9]

APACHE 2 18.4 (18) £8.3 [11,5 - 26,5]

LOH (days) 41.1(33) +34.0 [15 - 67,75]

SAPS I 38.3(35) £16.9 [24,75 - 48,5]

SAPS 111 31.7 (31.5) £ 10.8 [23 - 37,25]

TBSA (%) 32.5(30) £ 20.2 [16,25 - 39,50]

Deceased (%) 3(10.7)

Inhalation injury 6(21.4)

3rd degree burn (%) | 19 (67.9)

Study group demographics. ABSI abbreviated burn severity index, APACHE Il acute physiology and chronic health evaluation II, F:-M
female to male ratio, LOH length of hospitalization , LOSlength of stay at intensive care unit, SOFAsequential organ failure assessment
TBSA total body surface area. *Indicated are mean (median) + SD [interquartile range].
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SDC1 Serum Levelsare Significantly Elevated Post-Burn
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A Explore the potential relationship betweencritical clinical characteristics and the levels of syndecan-1
(SDC1) inpatients suffering from burns.

A Determine if specific clinical features, suchasburn severity, areaaffected, and inhalation injury, are
associatedwith variations in SDCllevels.
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SDC1 Levels Correlate with Inhalation Injury

Days ABSI Inhalation Injury TBSA 3rd degree burn

since

burn

injury Pearsonr  95%Cl P-value 95% Cl P-value Pearsonr  95%Cl P-value OR 95% Cl P-value

0 0.3721 -0.0710-  0.0967 1.247- 0.0009 0.1697 -0.2827- 0.4622 1.228 0.9018- 0.2119
0.6925 4.162 0.5603 1.949

1 0.2699 -0.1498-  0.2022 i 1.117- 0.0020 0.03738 -0.3716- 0.8623 1.186 0.9790-  0.0871
0.6072 2.684 0.4342 1.561

2 0.6206 0.2898-  0.0012 . 1.149- 0.0005 0.5424 0.1779-  0.0062 1.145 0.9751-  0.1063
0.8190 2.876 0.7760 1.428

3 0.5001 0.1309-  0.0109 1.132- <0.0001 [§0.2888 -0.1200- 0.1614 1.116 0.9854-  0.0906
0.7475 2.003 0.6139 1.351

4 0.4609 0.07064- 0.0234 1.110- 0.0024 0.2976 -0.1203- 0.1579 1.202 0.9959-  0.0558
0.7288 2170 0.6258 1.549

5 0.2936 -0.1246-  0.1638 . 0.0090 0.2756 -0.1341- 0.1824 1.138 0.9623- 0.1376
0.6232 0.6049 1.409

6 -0.0364 -0.4179- 0.8598 . 0.2656 -0.0022  -0.3893- 0.9911 1.032 0.9123- 0.6358
0.3560 0.3854 1.199

7 -0.0467  -0.4503- 0.8322 ; 0.2498 0.05113 -0.3688- 0.8168 1.041 0.8776- 0.6624
0.3726 0.4538 1.294

14 0.0367 -0.4013- 0.8744 . 0.0223 - -0.5028- 0.6952 0.9890 0.8865- 0.8436
0.4611 0.09088 0.3547 1.118

21 0.1412 -0.3345-  0.5642 ; 0.0907 0,06476 -0.4012- 0.7922 0.9544 0.7915-  0.5883
0.5595 0.5041 1.134
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Glycocalyx Derangement?

Rizzo AN, Haeger SM, Oshima K, Yang Y, Wallbank AM, Jin Y, Lettau M, McCaig LA, Wickersham NE, McNeil JB, Zakharevich |, McMurtry SA, Langouét-Astrié CJ, Kopf KW,
Voelker DR, Hansen KC, Shaver CM, Kerchberger VE, Peterson RA, Kuebler WM, Ochs M, Veldhuizen RA, Smith BJ, Ware LB, Bastarache JA, Schmidt EP. Alveolar epithelial
glycocalyx degradation mediates surfactant dysfunction and contributes to acute respiratory distress syndrome. JCl Insight. 2022 Jan 25;7(2):e154573. doi

10.1172/jci.insight.154573. PMID: 34874923; PMCID: PMC8855818.
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Analyisis of human Affymetrix data for further insight...

Series GSE37069
Status

Title

Organism
Experiment type
Summary

Overall design

Query DataSets for GSE37069

Public on Feb 12, 2013

Gene response to major burn injuries

Homo sapiens

Expression profiling by array

Blood was sampled from severe burns patients over time as well as healthy
subjects. Genome-wide expression analyses were conducted using the
Affymetrix U133 plus 2.0 GeneChip™.

The Inflammation and the Host Response to Injury Large-Scale Collaborative
Research Program

Blood was sampled from 244 severe burns patients over time as well as 35
healthy subjects who consented to blood sampling. Study subjects were
treated under standard operating procedures to minimize treatment variations.
Patients had burns covering >20% of the total body surface area and were
admitted within 96 hours of injury. Genome-wide expression analyses were
conducted using the Affymetrix U133 plus 2.0 GeneChip™.

Seok, J. et al. Genomic responses in mouse models poorly mimic human inflammatory diseases. Proc.

Natl Acad. Sci. USA 1

10, 3507-3512 (2013).

A This landmark paper showed a strong correlation between human genomic responses to burns,
trauma, and simulated sepsis, suggesting a common intervention could be effective for all three
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Burns Spark Innate Immunity and Notable MMP8 Upregulation

The glycoprotein CD177 (NB1) is a glycosyl-

NS  Log, FC ® p-value ® p—value and log, FC phosphatidylinositol-anchored receptor that is
differentially expressed in circulating neutrophils

(Stroncek, 2007; Hu etal., 2009).
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scRNA-seqanalysis of a murine burn/tenotomy model

e Ay

ARTICLE

Regulation of heterotopic ossification
by monocytes in a mouse model of aberrant
wound healing

Michael Sorkinw'g, Amanda K. Huber1'8, Charles Hwang], William F. Carson IV2, Rajasree Menon3, John Li,

Kaetlin Vasquez1, Chase Pagani], Nicole Patel1, Shuli Liw, Noelle D. Visser1, Yashar Niknafs], Shawn Loder1,
6

Melissa Scola?, Dylan Nycz4, Katherine Gallagher4, Laurie K. McCauleyS, Jiajia Xu®, Aaron W. James
Shailesh Agarwal', Stephen Kunkel?, Yuji Mishina® 7 & Benjamin Levi'™*

UMAP2

The study involved transecting the Achilles tendon and inducing a dorsal burn.
Samples were collected at day O (=untreated) 3, 7, and 21 injury for analysis.
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ScRNA-seq Reveals ConservedMMP8 Upregulation in Burn -

Related Trauma Across Species
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MMPS8 in the scRNA-seqof the murine burn trauma model?
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