EMBRY-RIDDLE

Aeronautical University.
SCHOLARLY COMMONS

Publications

11-20-2019

Modeled Microgravity Induces Neutrophil Extracellular Trap
(NET)osis Formation and Reduced Phagocytosis of
Polymorphonuclear Neutrophils

Amber M. Paul
NASA Ames Research Center, paulaé@erau.edu

Follow this and additional works at: https://commons.erau.edu/publication

b Part of the Biological Phenomena, Cell Phenomena, and Immunity Commons, Immunity Commons,
and the Molecular and Cellular Neuroscience Commons

Scholarly Commons Citation

Paul, A. M. (2019). Modeled Microgravity Induces Neutrophil Extracellular Trap (NET)osis Formation and
Reduced Phagocytosis of Polymorphonuclear Neutrophils. , (). Retrieved from https://commons.erau.edu/
publication/1965

This Presentation without Video is brought to you for free and open access by Scholarly Commons. It has been
accepted for inclusion in Publications by an authorized administrator of Scholarly Commons. For more information,
please contact commons@erau.edu.


http://commons.erau.edu/
http://commons.erau.edu/
https://commons.erau.edu/publication
https://commons.erau.edu/publication?utm_source=commons.erau.edu%2Fpublication%2F1965&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/958?utm_source=commons.erau.edu%2Fpublication%2F1965&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/34?utm_source=commons.erau.edu%2Fpublication%2F1965&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/60?utm_source=commons.erau.edu%2Fpublication%2F1965&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.erau.edu/publication/1965?utm_source=commons.erau.edu%2Fpublication%2F1965&utm_medium=PDF&utm_campaign=PDFCoverPages
https://commons.erau.edu/publication/1965?utm_source=commons.erau.edu%2Fpublication%2F1965&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:commons@erau.edu

Modeled m/crograwty induces neutroph//
extracellular trap (NET)osis formation and
reduced phagocytosis of po/ymorphonuc/ear

neutrophils

Amber M. Paul, PhD
NPP Fellow

NASA Ames Research Center

ASGSR Conference 2019




o" .

-.;"

.
y .
<
\
Ve

R e o W - Rt AN ‘

- '4.“_.'.:'# ' ' o > il . J s "1

< aSpacetlightfand lmmunity:
. T Y . ' v ks

.

-

=

-
v
’

- _ TR A

_Elevatedf?ranulocytes inflight (Crucian et al., 2015) - granulocytes
innate, inflammatory cells with impaired function (cite)

Impaired Lymphocyte function, elevated senescence

Inflammaging --> chronic low-grade inflammation occurs in spaceflight
(cite 2018 group)

Post-flight studies have indicated elevated ROS (Pecaut et al., 2018,
Mao et al., 2018).

Elevated DNA molcules in plasma indicator of inflammation, may be
elevated NETs?



DNA strands containing MPO/Elastase that are
released into the extracellular environment to
survey and capture foreign or self challenges.

REDOX Balance

Reactive Oxygen
Species

Antioxidants

PMNs under non-inflammatory environment undergo apoptosis (controlled/non-
inflammatory) cell death vs under inflammatory conditions (NETosis
predominates) - controlled by a gradient of inflammation



. . . - = 4 2 -t > - " A -
: (» . i . = 2 - : P ) - N
f' s . X

ﬂ

HypotheS|s & Spemf C,Aiim';xi"f
_ ; I

’Qf‘ "i i

— —_— - -

Since Spaceflight elevates inflammation, and elevated ROS can trigger NETosis,

NETosis may be used as a biomarker of inflammation during spaceflight.

Aim 1: Confirm reduced phagocytosis in reduced gravity

Aim 2: Determine if elevated NETosis occurred modeled microgravity and compare
to spaceflight-return samples

Aim 3: Confirm elevated ROS contributes to elevated NETosis and reduced
phagocytosis
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Antigen presentation potentially impaired, which can impair in T cell function

mCAT — Transgenic mice expressing human catalase
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Can contribute to unchecked inflammation (extracellular DNA - DAMPs), therefore an
inflammatory biomarker



Slmulated: microgravi ty elevates

NETosis

+PMA

Innovation 4.0kV 4.4mm x8.00k SE(U)

Innovation 4.0kV 3.9mm x8.00k SE(U) Innovation 4.0kV 4.4mm x9.00k SE(U)

Elevated NETosis with ROS and in spg = ROS levels define PMN function



Simulated Microgravity
Impaired phagocytosis and elevated NETosis

Elevated antioxidant (NAC) and mCAT resulted
in partial or compete rescue of phagocytosis
impairment, but did not restore NETosis

— Irreversible commitment of PMN to NETosis

REDOX Balance

Antioxidants

Reactive Oxygen
Species

NETosis observed in spaceflight-returned samples = elevated NETosis during

spaceflight

NETosis as an inflammatory biomarker = can be sensed by the immune
system as a danger signal = inflammatory cascade
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