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Introduction Central Hypothesis

Aim 1: Determine if intestinal-derived LPS is  Data show that LPS induces a dose-

sufficient to promote PD-like pathology / behavior - i
in genetically susceptible host dependent Increase In pro-| L_IB'

.

LIPS

(systemic LPS due to dysbiosis and/or
intestinal leakiness)

Research Objective:
To establish the intestinal microbiota as a regulator of
neuroinflammation i Parkinson’s Disease.
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* The LPS-induced increase in pro-1L-1 was
decreased by treatment of microglia with
DAPT, Notchl inhibitor.
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* Parkinson’s Disease (PD) is the second most common

T . . * This decrease In pro-IL-1p when Notchl is
neurodegenerative disease and Is characterized by

Inhibited tells us that Notch1 has a positive
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neuroinflammation, nigrostriatal dopaminergic (DA) it R 1 role in promoting IL-1B expression during
cell loss, an accumulation of alpha synuclein (a-syn Aim 2: Elucidate the mechanisms through which | _ _ =5 N .
Containing Levw bodies. and motor impairments Y ) LPS elicits microglial activation and DA cell death " E E 1.0 the_flrs_t Slgnal Of NLRP3 mﬂammaSOme
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| . activation Is also essential for the second
diagnostic/therapeutic potential. Lz A ) signal required for in NLRP3
| i____InMlammasomeActivation | ! inflammasome assembly and caspase
« As of now, it is unclear if the release of peripheral T Caspase 1Activation B Figure 2: LPS-Induced Increase in pro-IL-1j3 activation of 1L-1.
toxins and endotoxins, such as lipopolysaccharide 3 g"'5"":""""”"""'"'”"""""""""l"ﬁ"g"fff;"g"'"'"'"""'"""""""'"""""""""'g : activation by activated NIrp3 is inhibited by ’ SEE filated _
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* The effects of LPS are mediated by the toll-like
receptor 4 (TLR4) which is found on microglia, and
the TLRA4 receptor Is significantly increased in the
substantia nigra (SN) of PD patients.

Figure 1: Hypothesis

Future Directions

Short-Term

* Analyze the effect microglia have on neurons within
these models.

Long-Term

* Mechanistic studies to evaluate potential preventative
and therapeutic targets of neuroinflammation-related
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Experimental Design

* Recent studies in PD patients also support a critical
role for the microglial inflammasome protein
complex: NOD-, LRR-, and pyrin domain-containing
3 (NLRP3). The NLRP3 inflammasome can be
activated by LPS-TLR4 signaling, resulting in
caspase-1 activation and increased activation of 1L-1p,

Experiment 1: Dextran sodium sulfate-induced
Intestinal permeability (in vivo)
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Working hypothesis: Intestinal hyperpermeability
promotes PD-like pathology and behavior.
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pro-IL-1b density (normalized to Actin)

a key cytokine of inflammation. In recent post mortem diseases.
PD samples, SN microglia exhibit significantly « Dextran sodium sulfate (DSS) will be administered in
Increased NLRP3 staining [1]. drinking water to ASO murine PD model for three cycles.
These tests will be analyzed through longitudinal tracking 0.0 Acknowledgements
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producing bacteria [2,3]. ™ STUDENT DEVELOPMENT

Working Hypothesis: The Notchl receptor

* Here, we will test the mechanistic hypothesis that gut- (express_ed by microglia) regulates activation of ?he RUSH IMSD
derived LPS exacerbates PD pathology via activation NI__RP3_|anammasome ano_l “‘_I.B IL-18 prgduct_lon _by
of SN microglia through a LPS-TLR4-Notch1- ml_croglla In response to microbial (LPS, Lipoteichoic Refe rences
NLRP3-dependent mechanism. acid (LTA)).
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