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OUTLINE

Particulate matter pollution
| Hazardous PM
| Environmentally persistent free radicals (EPFRS)

Exposure to EPFRs increases severity of RTVI (infant/pediatric models)
| Epithelial injury

| Immunosuppression

| Failure to repair
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CENTRAL HYPOTHESIS

Adult respiratory diseases result, in part, from environmental insult(s) that occur during a
critical phase of pulmonamnmuneanaturation.
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Lungs & immune systems are still developing
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THE INFANT IMMUNE SYSTEM

Infant CD4+ T cells are poised for rapid Th2 effector function
| HypomethylatiofHyper) at Th2 (Th1) cytokine regulatory re@d@®NS1 (Rose et al. JI 2007)

| Secondary allergen challenge induces Thlapoptosis (Li et al. Immunity 2004)

Infant CD8+ T responses are distinct from adults
| Neonatal CD8+ T cells are functionally immatycei et al. JI 2008

| Require additional stimuli (McCarron et al. Humund2010)
| Epitope dominance appears to be agependent (10 dpiRuckwardet al. PLoFathogens 2011)
| Elevated Tc2 and Th2 cells elevated in infants w RSV seSarike( et al. 2020 AJRCQM

Infant DCs

| Recruitment attenuated (Nelson et al. JI 1985hamet al. 1Al 2006)
| Absolute number and subsets differ@ur(ier et al. JVI 2014

| Diminished {12 synthesis (Lee et al. JEM 20B#ple et al. JI 201D

Innate lymphoid cells
| IL33 responses are enhanced in infaassvia et al.PLoFPathog2015)

| Elevated ILC2 predicts severitu(et al. AJRCCM 20)9

RSVWspecific IgAHlijano et al. Scientific Reports 2018
| Levels attenuated compared to adult

| Increased by IFNsupplementation to adult levels




THE BURDEN OF AIR POLLU’

x Ambient air pollution is tH" leading cause of deathworldwide.

Contributing to:
~ 4.2 million deaths worldwide
~400 000 deaths of children under five
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COMBUSGENERATED PM CONT/
RADICALS

DEP(Diesel exhaust particles)

ﬁ GEP (Gasoline exhaust particles)
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CS tar: 1e16 radicals/g
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ENVIRONMENTALLY PERSISTENT
FREE RADICALS (EPFRS)
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PERSISTENCE OF EPFRS IN BIOLOGIC

- H* Fenton .
o, : 0’ 2 HO0, 3% OH
Reducti Dismutation reaction

by EPFRs

Kelley et al. ChenResToxicol 2013
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