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PURPOSE OF THIS PROJECT

Assess the effects of inhaled environmental particles

on macrophage function and in turn how it affects
immunity.

Particle exposed macrophages ability to perform
efferocytosis

Efferocytosis: the process by which apoptotic cells are
recognized and cleared by phagocytic cells




HYPOTHESIS

Alveolar macrophages represent not only a mechanistic link between
wildfire smoke exposure and adverse respiratory health effects, but
also a means to manipulate the IL-33/ILC2 signaling axis for
therapeutic benefit.

Wood smoke exposures alter macrophage

functions resulting in an increase in inflammation that will
affect the local environment and result in diminished lung
functions.




Hypothesized Model

*what we don’t know and are
researching with the grant

*what we know/have
supporting evidence for
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WOOD SMOKE EXPOSURE




CRYSTALLINE SILICA

We are using silica as a comparison to wood smoke
Natural material found in dusty trades, and in many popular products

When inhaled, silica can penetrate deep into the lungs can cause
silicosis, lung cancer, kidney disease, and chronic pulmonary obstructive
disease (United States Department of Labor N/A)



PARTICULATE EXPOSURES




MACROPHAGES

* Type of white blood cell in the immune system that specialize
in phagocytosis of harmful organisms and particles

* Derived from monocytes

Monocyte Macrophage




ALVEOLAR MACROPHAGES

A key component when looking at respiratory immunity

Play an important role in both the induction and
resolution of inflammatory responses




BONE MARROW DERIVED
MACROPHAGES

Macrophage cells that are derived from bone marrow
cells in vitro

More abundant in mice models




C10 CELLS

* Alveolar epithelial cells

* Cultured C10 cells to use as apoptotic cells for the
efferocytosis assay




CSFE and CytoTell Blue stains

will label the cells o, | Induce apoptosis in Bait Cells
* CFSE: Bait/C10 cells (C10 cells)

* CytoTell: Effector/AMs

-

Analyze data and figure out the percent of
| dual positive cells in each sample
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EFFEROCYTOSIS ASSAY: 24
HOUR POST EXPOSURE

24 Hour Efferocytosis Assay
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EFFEROCYTOSIS ASSAY: 2
MONTH POST EXPOSURE

2 Month Efferocytosis Assay
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EFFEROCYTOSIS ASSAY: FLOW CYTOMETRY GATING
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24 HOUR AND 2 MONTH DATA COMPARISON

2 Month Efferocytosis Assay

24 Hour Efferocytosis Assay
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INFLAMMATORY RESPONSE: TNF«a

Cytokine produced by macrophages during inflammation

Promotes cell signaling which in turn leads to apoptosis (Idriss and
Naismith 2000)

TNFa



24 HOUR EXPOSURE: ELISA
RESULTS
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EFFEROCYTOSIS ASSAY: CRYSTALLINE
SILICA AND BMDM

24 Samples:
4: Min-U-Sil 5
4: gQ tube #3 (synthetic quarts)
4: gQ-f tube #4 (ball milled)
4:vS (vitreous silica)
4: gQ-f (high SSA) (milled silica)

Concentrations:
100, 50, 25, 12.5




CRYSTALLINE SILICA AND BMDM EFFEROCYTOSIS RESULTS
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CONCLUSION

* LPS-induced TNFa tent
sis * Infections

* No WS-indu * Particle exposures

inflammation




ACKNOWLEDGEMENTS & FUNDING

Chris Migliaccio ES032910
.. . R25 ES022866 from the National
Andrij Holian i )
Institute for Environmental Health
Mary Buford Sciences

Britt Postma

Pam Shaw

MONTANA
Becky Kendall

Ray Hamilton

\ \/ﬂf i
EnVlron




REFERENCES

Idriss, H T, and J H Naismith. 2000. "TNF alpha and the TNF receptor superfamily: structure-function relationship(s)."
Microscopy Research and Technique 184-195.

Joshi, Nikita, and et al. 2018. "Alveolar Macrophages." Cellular Immunology 86-90.

Migilaccio, Christopher T., and et al. 2013. "Adverse effects of wood smoke PM2.5 exposure on macrophage." Inhal
Toxicol 67-76.

Orr, Ava, and et al. 2020. "Sustained Effects on Lung Function in Community Members Following Exposure to
Hazardous PM2.5 Levels from Wildfire Smoke." Toxics 1-14.

United States Department of Labor. N/A. Crystaline Silica. Accessed 7 23, 2021. https://www.osha.gov/silica-
crystalline/health-effects.

Weischenfeldt, Joachim, and Bo Porse. 2008. "Bone Marrow-Derived Macrophages (BMM): Isolation and Applications."
Cold Spring Harbor Protocols N/A.

Double Arrow Ranch. 2017. "Rice Ridge Fire Information." Seeley Lake . August 16. Accessed July 27, 2021.
https://seeleylakelife.com/rice-ridge-fire-map.htm.

EPA. 2021. Particulate Matter (PM) Basics. May 26. Accessed July 28, 2021. https://www.epa.gov/pm-
pollution/particulate-matter-pm-basics.





