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* Leucine rich repeat kinase 2 (LRRK2), Glucocerebrosidase (GBA) 

Figure 1. Neuropathology of Parkinson’s disease. Dopaminergic neurons are melanated cells (pigmented with 
neuromelanin, giving rise to the nucleus name substantia nigra). Lewy bodies are protein aggregated within 
dopaminergic neurons, and are comprised mainly of the protein !-synuclein. 
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† Prodromal: the course of PD pathogenesis prior to clinical diagnosis from motor symptoms  

Figure 2. Exposure to TCE. Exposure to TCE 
predominantly occurs via inhalation, but TCE may be 
ingested in drinking water, or through dermal 
contact. TCE is extensively metabolized by the liver 
and kidney, which produces metabolites that cause 
toxicity to certain organs, such as chloral, DCVC, 
and TaClo.  
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Figure 3. Inhalation exposure to TCE 
induces nigrostriatal dopaminergic 
neurodegeneration and motor deficits 
in adult Lewis rats. Representative 
images (20x) of 35 µm brain tissue 
sections of the striatum (A) and 
substantia nigra (B) immunostained for 
tyrosine hydroxylase (TH) from male and 
female Lewis rats exposed to 50 ppm 
TCE inhalation or filtered room air 
(control). Quantification of dopaminergic 
terminal loss from the striatum (C) and 
dopaminergic neuron loss from the SNpc 
(D). Quantitative parameters measured 
from the Noldus CatWalk XT gait 
analysis system showed significant 
differences in left swing speed (p = 
0.0012; E), front swing speed (p = 
0.0350; F), hind swing speed (p = 
0.0040; G), front stand time (p = 0.0437; 
H), left step cycle (p = 0.0479; I), front 
step cycle (p = 0.0400; J), hind print area 
(p = 0.0041; K), and hind base of support 
(p = 0.0453; L).  Statistical analysis 
unpaired t-test, error bars represent 
SEM, (N = 8). Data published in 
Adamson et al., 2023, Toxicological 
Sciences.  
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Figure 4. !Syn accumulation in Lewy pathologies. !Syn is the primary 
accumulating protein in Lewy pathologies/synucleinopathies such as PD 
and can affect disease severity. As shown in this review figure, !Syn 
aggregation and spread occurs in regions of the brain affected in PD such 
as the SN, globus palladus, and into the cortex. !Syn severity can affect 
disease presentation and cognitive impairment in PD.  Figure from de 
Oliveira Manzana et al., 20212.  

Figure 5. TCE exposure 
caused !Syn 
accumulation in 
dopaminergic neurons. 
pSer129-!Syn (green) is 
accumulated in 
dopaminergic (TH, red) 
neurons in the SN from 
animals exposed to 50 ppm 
TCE for 8 weeks. P=0.0049 
N=9). Figure from Adamson 
et al., 20233. 
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Figure 7. Microglial activation 
was observed in the 
substantia nigra of adult rats 
exposed to TCE via 
inhalation. Markers of 
microglial activation were 
measured using IHC in male 
and female Lewis rats. (A and 
B) Representative confocal 
images (20" and 60") of 
phagocytic activation marker 
CD68 (green) within microglia 
immunoreactive for IBA1 in the 
SN (magenta). (C) 
Quantification of CD68 area 
within microglia following TCE 
exposure (p#=#.0117). Statistical 
analysis unpaired t test, density 
curves visually reflect the 
distribution of the data, (N#=#8 
vehicle, 8 TCE). Figure and 
legend from Adamson et al., 
20233. 

Figure 6. Types of microglia observed in PD. Figure from Lecours et al., 2018. 
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Figure 8. TCE caused 
damage to mitochondria 
in dopaminergic neurons 
of exposed rats. Adult 
female Lewis rats exposed 
to 200 mg/kg TCE for 6 
weeks displayed elevated 
pS65-Ubiquitin (pS65-Ub, 
green) that colocalized with 
TOM20 (magenta) a marker 
for mitochondria in 
dopaminergic neurons (TH, 
red) of the SN. Image is a 
volumetric (3-dimensional) 
projection of a single 
dopaminergic neuron from 
the rat brain. Figure 
adapted from Ilieva et al., 
20241. 
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0/.:*:,),=)*"#3%",E'D9#:9':%.","'#&:),%",3'(?')#"R'#&'#&3#<#3.%/"'D9*':%))1'7.$%$#*&"'#&'#$"'0,&,E'4567!"# 8.
(.=/#"9,3',<#3,&:,'".00,"$"' $9%$'[H1&' #"'6),3*7#&%&$/1'=)*R,&'3*D&'<#%' $9,'!T(5F4E' #&'%'6)*:,""' #&<*/<#&0'
:9%6,)*&,Y7,3#%$,3' %.$*69%01' F2@!G' %$' $9,' /1"*"*7,5F6B' 89."E' 31"+.&:$#*&' #&' !T(' %&3' *$9,)' 6)*$,#&'
3,0)%3%$#*&'6%$9D%1"'#"'$9*.09$'$*':%.",E'%$'/,%"$'#&'6%)$E'$9,'%::.7./%$#*&'*+'T,D1'6%$9*/*01'#&'(?'%&3'*$9,)'
&,.)*3,0,&,)%$#<,'3#",%","5F8B''

C&'/#&,'D#$9'$9#"E'$9,),'#"',<#3,&:,'$9%$'6)*$,#&'3,0)%3%$#*&'"1"$,7"':%&'=,'$%)0,$"'*+',&<#)*&7,&$%/',56*".),"5FPE'
#&:/.3#&0'824B'N*)',5%76/,E'824',56*".),'"#0&#+#:%&$/1'),3.:,3'$9,',56),""#*&'*+'$9,'/%$,',&3*"*7,Y/1"*"*7,'
6)*$,#&' T%76ZE' D9#/,' 6)*$,#&' 3,"$#&,3' +*)' /1"*"*7%/' 3,0)%3%$#*&' F6gJjHrH8@ZG' %::.7./%$,3' D#$9#&'
3*6%7#&,)0#:'&,.)*&"'*+',56*",3')%$"'FL#29"*&YG54B'C&'%33#$#*&E'%'7%)R,)'+*)',%)/1',&3*"*7,"'FL%=eGE'D9#:9'
7%$.),'#&$*'/%$,',&3*"*7,"'$9,&'/1"*"*7,"5F9E'D%"'%/"*'%::.7./%$,3'#&'3*6%7#&,)0#:'&,.)*&"'*+'824',56*",3'
)%$"E' ".00,"$#&0' $9%$' 6)*6,)' <,"#:./%)' 7%$.)%$#*&' %/*&0' $9,' !T(' D%"' #76%#),3B' 8%R,&' $*0,$9,)E' $9,",' 3%$%'
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‡ Oxidative stress: $9,':,//./%)'#7=%/%&:,'=,$D,,&'),%:$#<,'*510,&'"6,:#,"'%&3'%&$#*5#3%&$"'$*'3,$*5#+1'$9,7 

!"#$%&'( )'*+,-./0-0-12.',/03$+45"-+'
2+,' 6%-5&"+' 244$1$.25"-+' -44$%0' "+'
,-621"+&%#"4'+&$%-+0'-3'78* 95%&25&,'
%250)':) &8"1%"7"#$-$.9"&6(#'(6-3&.2-,"7&
('& 8-:;& <=>>0?& %"+@?& 1A=BCDC4EF&
<F>>0?&G5.$"@?&-#+&H-21F&<F>>0?&I"33(G@&
.#& $5"& C)16& ('& 9"5.63"& (%& 4!/& $%"-$"+&
%-$7& -$& =>>& 2,BJ,& '(%& A& G""J7&
<6(*#$"%7$-.#"+& '(%& 4K?& ,%""#?& :3*"?&
2-,"#$-?& %"71"6$.9"3I@L& ;) & 45"& "-%3I&
"#+(7(2"&2-%J"%& 8-:;& .7&7.,#.'.6-#$3I&
"3"9-$"+&.#&+(1-2.#"%,.6&#"*%(#7&.#&$5"&
C)16& ('& %-$7& "01(7"+& $(& 4!/& <!" M&
>L>>NO@L& 8) & 45"& *:.P*.$.#& 3.J"& 1%($".#&
1A=BCDC4EF& .7& -37(& 7.,#.'.6-#$3I&
"3"9-$"+&.#&4!/&$%"-$"+&%-$7&<!" M&>L>Q;@L&
<) & 45"& 3I7(7(2-3& 2"2:%-#"& 1%($".#&
H-21F& .7& 7.,#.'.6-#$3I& %"+*6"+& .#&
+(1-2.#"%,.6& #"*%(#7& ('& %-$7& $%"-$"+&
G.$5&4!/&<!" R&>L>>>F@L&S.,*%"&'%(2&#$"
%&'()*("$+"(,-."/0/1-" !
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3*6%7#&,)0#:' &,.)*3,0,&,)%$#*&' $9%&' %&#7%/"' $9%$' ),:,#<,3' 824' <#%' *)%/' 0%<%0,K154B' 89#"' :%&' %/"*' =,'
:*&"#3,),3'#&'$9,'*66*"#$,'3#),:$#*&E'D9,),'$9,'#&0,"$,3'3*",'*+'JKK'70jR0'824'#&')%$"'F:*)),:$,3'=1'$9,'3,&"#$1'
*+'824'ZBhg'0j:7KG' #"',W.#<%/,&$' $*'JeEKg]BZK'667B'89,),+*),E' #&',#$9,)'3#),:$#*&' $9,':*&<,)"#*&'"9*D"' $9%$'
#&9%/%$#*&' *+' 824' D%"' eKK5' 7*),' 6*$,&$' $9%&' #&0,"$#*&' +*)' 3*6%7#&,)0#:' $*5#:#$1' #&' )%$"' FS77*%,#;& MGB' !"'
),+,),&:,3'#&'Q*/37%&',$'%/BE'JKJ]E'$9,',"$#7%$,3'7,3#%&'824'D%$,)':*&:,&$)%$#*&'*+'$9,'6*6./%$#*&'%"","",3'
+*)'(?')#"R'D%"'KB]gg'70jT5PB''

89,')*.$,'*+' $*5#:%&$',56*".),' #"' #76/#:%$,3' #&'*<,)%//'(?')#"R'%"'D,//'%"'3#",%",'69,&*$16,E'%"'),<#,D,3'#&'
29,&',$'%/BE'JKJJ'%&3'?*)",1'%$'%/BE'JKJh5516KB'89,'$*6#:'#"':*76/,5E'9*D,<,)E'%'0,&,)%/'916*$9,"#"'+*)'(?')#"R'
"$,77#&0'+)*7'#&9%/%$#*&'$*5#:#$1'#"'$9,'/%:R'*+'+#)"$Y6%""'9,6%$#:'7,$%=*/#"7'$9%$'*::.)"'.6*&'%'&%"%/')*.$,'*+'
,56*".),5516K155FB'!"'"9*D&'#&'L#29"*&MZE'824'#"',5$,&"#<,/1'7,$%=*/#\,3'=1':1$*:9)*7,'(heK'F2s(G',&\17,"'
$9%$'9%<,' $9,'9#09,"$':*&:,&$)%$#*&' #&' $9,' /#<,)555B'89."E'824'7%1'=,' /,""'),%3#/1'3,$*5#+#,3'F*)'7*),'"/*D/1'
3,$*5#+#,3G'D9,&'#&9%/,3'<,)"."'#&0,"$,355FB'C&'%33#$#*&E'#&9%/%$#*&'#"'%'7*),'3#),:$')*.$,'$*'$9,'=)%#&E'D9,$9,)'
$9)*.09'$9,'*/+%:$*)1'=./='*)'$9)*.09':#):./%$*)1'6,)+."#*&'+)*7'$9,'/.&0"55EB';&3,)':*&3#$#*&"'*+',&<#)*&7,&$%/'
:*&$%7#&%$#*&E'".:9'%"'3)#&R#&0'D%$,)':*&$%7#&%$#*&'D#$9'824'%&3'*$9,)'<*/%$#/,'*)0%&#:':9,7#:%/"E',56*".),'
$*'824':*./3'6),".7%=/1'*::.)'$9)*.09'%//')*.$,"'_'#&9%/%$#*&E'#&0,"$#*&E'%&3'3,)7%/B'N*)',5%76/,E'=%$9#&0'%&3'
:**R#&0'D#$9'824':*&$%7#&%$,3'D%$,)'6)*<#3,"'7./$#6/,')*.$,"'*+',56*".),'"#7./$%&,*."/1LEB''

!"' 6),<#*."/1' 7,&$#*&,3E' =*$9' #&9%/%$#*&' %&3' #&0,"$#*&' *+' 824' 9%<,' =,,&' "9*D&' $*' :%.",' 3*6%7#&,)0#:'
&,.)*$*5#:#$1' #&' ,56,)#7,&$%/' "$.3#,"51K15415614619L155KE' 9*D,<,)E' 6.=/#"9,3' "$.3#,"' %/"*' "9*D' #&0,"$,3' 824' :%&'
#&+/.,&:,'0.$'7#:)*=#*7,':9%&0,"88155L1554E'"#7#/%)'$*'0.$'7#:)*=#*7,'31"=#*"#"'*=",)<,3'#&'#3#*6%$9#:'(?556M55PB'
89."E'%"'D#$9'%&1'3#",%",':*&3#$#*&E',56,)#7,&$%/'"1"$,7"':%&&*$'),6/#:%$,'$9,':*76/,5':*&3#$#*&"'$9%$'*::.)'
#&'9.7%&'6*6./%$#*&"E'%&3'#&"$,%3E',56,)#7,&$%/'7*3,/#&0'*+'&,.)*3,0,&,)%$#*&'D#$9'824'7."$'=,':*&"#3,),3'
$9)*.09' $9,' /,&"' *+' $9,' 6%$9*/*0#:%/' :*&3#$#*&"' %""*:#%$,3' D#$9' 3#",%",' 69,&*$16,' *=",)<,3' #&' 9.7%&"B'
456,)#7,&$%/'7*3,/"'*+'824',56*".),':%&'),6/#:%$,'9%//7%)R':,//./%)'(?'6%$9*/*01'D#$9',<#3,&:,'+*)'$9,'"%7,'
7*/,:./%)' 7,:9%&#"7"' #&' $9,' =)%#&' $9%$' %),' D#3,/1' ),:*0&#\,3' %"' :*&$)#=.$*)"' $*' (?' 6%$9*0,&,"#"' F,B0BE'
7#$*:9*&3)#%/'%&3'/1"*"*7%/'31"+.&:$#*&GB''
&
K:"93:9"$11<&K#5#1$"&E/10"#%$:*,&K01D*%:&
8*9"0:0;#3#:<&
824' ),6),",&$"' *&,' *+' 7%&1' *)0%&#:' "*/<,&$"'
$9%$' 9%<,' =,,&' #76/#:%$,3' #&' (?' )#"RE' %" 
"$).:$.)%//1' "#7#/%)' :*76*.&3"E' ".:9' %"'
$,$)%:9/*)*,$91/,&,' F(24GE' %),' %/"*' %""*:#%$,3'
D#$9' ,/,<%$,3' (?' )#"R' +)*7' ,6#3,7#*/*0#:%/'
"$.3#,"5EB' M.7%&' ,56*".),' $*' :9/*)#&%$,3'
"*/<,&$"')%),/1'*::.)"'#&'#"*/%$#*&E'%&3',56*".),'
$*'%'7#5$.),'*+':9/*)#&%$,3'"*/<,&$"E'+*)',5%76/,'
"#7./$%&,*."' 824' %&3' (24' ,56*".),' :*./3'
:%.",' %33#$#<,W' *)' "1&,)0#"$#:TT' &,.)*$*5#:#$1559B'
!"'=*$9'824'%&3'(24'%),'7,$%=*/#\,3'$9)*.09'
*5#3%$#*&'%&3':*&U.0%$#*&'7,$%=*/#:'6%$9D%1"'$*'
6)*3.:,'$9,'"%7,'*)'"#7#/%)'7,$%=*/#$,"LK15EF15E5'
FL#29"*&MZG'%':*7=#&,3',56*".),'$*'$D*'*)'7*),'
:9/*)#&%$,3'"*/<,&$"':*./3'),"./$'#&',<,&'0),%$,)'
)#"R' +*)' 6%)R#&"*&#%&' &,.)*$*5#:#$1KPE' D9#:9' #"'

 
§ Additive toxicity: the combined effect of two or more chemicals is the sum of each chemical independently (e.g., added 
together). 
** Synergistic toxicity: the combined effect of two or more chemicals is greater than the sum of each chemical 
independently. 

Figure 10. TCE and PCE Metabolism. Figure from Lu et 
al., ToxSci, 2018. 
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%&3'$9,'),/%$#*&"9#6'$*'(?'6%$9*/*01B'C':*&3.:$,3'$9#"'),<#,D'."#&0'%&'.&=#%",3E'":#,&$#+#:'%66)*%:9'%&3'),/#,3'
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Applied Pharmacology (2022).  

Ilieva N.M., De Miranda B.R.*  Rest and Digest-The Basal Role of Autophagy in Neurons and Its Relevance to 
Parkinson's Disease. Movement Disorders (2022).  

Rocha, E.M., Keeney, M.T., Di Maio, R., De Miranda, B.R. , Greenamyre, J.T., LRRK2 and idiopathic 
ParkinsonÕs disease. Trends in Neuroscience (2022). 

*De Miranda, B.R., Goldman, S.M., Miller, G.W., Greenamyre, J.T., Dorsey, E.R. Preventing ParkinsonÕs 
Disease: An Environmental Agenda. Journal of ParkinsonÕs Disease (2021).  

*De Miranda, B.R. , Castro, S.L., Rocha, E.M., Bodle, C.R., Johnson, K.E., Greenamyre, J.T. The industrial 
solvent trichloroethylene induces LRRK2 kinase activity and dopaminergic neurodegeneration in a rat model of 
ParkinsonÕs disease. Neurobiology of Disease (2021). 

Buck, S.A., De Miranda, B.R. , Logan, R.W., Fish, K.N., Greenamyre, J.T., Freyberg, Z. VGLUT2 is a 
determinant of dopamine neuron resilience in a rotenone model of dopamine neurodegeneration. J. Neurosci 
(2021). 

De Miranda, B.R , Blossom, S. J. ÒThe environmental pollutant trichloroethylene disrupts key neural pathways 
during brain development.Ó Neuroscience of Development (2021).  

De Miranda, B.R.,  Rocha, E.M., Castro, S.L., Greenamyre, J.T. Protection from ! -synuclein-induced 
dopaminergic neurodegeneration by overexpression of the mitochondrial import receptor TOM20 in the rat 
midbrain. NPJ ParkinsonÕs disease (2020). 

Buck, S.A., Steinkeller, T. et al., Despoina, A., Villenueve, S., Bhatte, S.H., Childers, V.C., Rubin, S.A., De 
Miranda, B.R. , et al., Freyberg, Z. VGLUT modulates sex differences in dopamine neuron vulnerability to age-
related neurodegeneration. Aging Cell (2021).  

*De Miranda, B.R., Greenamyre, J.T. Trichloroethylene, a ubiquitous environmental contaminant in the risk for 
ParkinsonÕs disease. Environmental Science Process & Impacts (2020).  
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Rocha, E.M., De Miranda, B.R. , Castro, S., Drolet, R., Hatcher, N.G., Yao, L., Smith, S.M., Keeney, M.T., Di 
Maio, R., Kofler, J., Hastings, T.G., Greenamyre, J.T. LRRK2 inhibition prevents endolysosomal deficits seen 
in human Parkinson's disease. Neurobiology of Disease (2019).  

De Miranda, B.R. , Greenamyre, J.T. Response to rotenone and ParkinsonÕs disease; reduced sensitivity in 
females. Toxicological Sciences (2019).  

De Miranda, B. R. , Fazzari, M., Rocha, E. M., Castro, S., Greenamyre, J. T. Sex differences in rotenone 
sensitivity reflect the male-to-female ratio in human ParkinsonÕs disease incidence. Toxicological Sciences 
(2019).  

Zharikov, A., Bai, Q., De Miranda, B. R. , Van Laar, A. D., Greenamyre, J. T., Burton, E.A. Long-term RNAi 
knockdown of ! -synuclein in the adult rat substantia nigra without neurodegeneration. Neurobiology of Disease 
125, 146Ð153 (2019). 

Di Maio R., Hoffman E. K., Rocha E. M., Keeney M. T., Sanders, L. H., De Miranda, B. R. , Zharikov, A., Van 
Laar, A., Stepan, A. F., Lanz, T. A., Kofler, J. K., Burton, E. A., Alessi, D. R., Hastings, T. G., Greenamyre, J. 
T. LRRK2 activation in idiopathic ParkinsonÕs disease. Science Translational Medicine (2018).  

De Miranda, B. R., Rocha, E. M., Bai, Q., El Ayadi, A., Hinkle, D., Burton, E. A., Greenamyre, J. T. Astrocyte-
specific DJ-1 overexpression protects against rotenone-induced neurotoxicity in a rat model of ParkinsonÕs 
disease. Neurobiology of Disease (2018). 

Greenamyre, J. T., De Miranda, B. R ., Bucher, M. L., Singleton, A. B., Tansey, M. G. The Gordon Research 
Seminar & Conference on ParkinsonÕs disease: state of the science 200 years after James ParkinsonÕs essay 
on the Shaking Palsy. NPJ ParkinsonÕs Disease (2017). 

De Miranda, B. R., Greenamyre, J. T. ÒEtiology and Pathogenesis of ParkinsonÕs disease.Ó Oxidative Stress 
and Redox Signaling in ParkinsonÕs Disease. Royal Society of Chemistry (2017), pp. 1-16. 

Rocha, E. M., De Miranda, B. R., Sanders, L. H. Alpha-synuclein: Pathology, mitochondrial dysfunction and 
neuroinflammation in Parkinson's disease. Neurobiology of Disease (2017). 

De Miranda, B. R., Van Houten, B., Sanders, L. H. ÒToxin-Mediated Complex I Inhibition and ParkinsonÕs 
Disease.Ó Mitochondrial Mechanisms of Degeneration and Repair in Parkinson's Disease. Springer (2016), pp. 
115-137. 

De Miranda, B. R.,  Popichak, K. A., Hammond, S.L., Jorgensen, B.A., Phillips, A. T., Safe, S., Tjalkens, R.B. 
The Nurr1 Activator 1,1-Bis(3'-Indolyl)-1-(p-Chlorophenyl)Methane Blocks Inflammatory Gene Expression in 
BV-2 Microglial Cells by Inhibiting Nuclear Factor " B. Molecular Pharmacology, 87(6), 1021-1034 (2015). 

De Miranda, B. R ., Popichak, K. A., Hammond, S. L., Miller, J. A., Safe, S., & Tjalkens, R.B. Novel Para-
Phenyl Substituted Diindolylmethanes Protect Against MPTP Neurotoxicity and Suppress Glial Activation in a 
Mouse Model of Parkinson's Disease. Toxicological Sciences, 143(2), 360-373 (2014). 

Streifel, K. M., Gonzales, A. L., De Miranda, B ., Mouneimne, R., Earley, S., & Tjalkens, R. Dopaminergic 
neurotoxicants cause biphasic inhibition of purinergic calcium signaling in astrocytes. PLoS ONE (2014). 

De Miranda, B. R ., Miller, J. A., Hansen, R. J., Lunghofer, P. J., Safe, S., Gustafson, D. L., Colagiovani, D., 
Tjalkens, R.B. Neuroprotective Efficacy and Pharmacokinetic Behavior of Novel Anti-Inflammatory Para-Phenyl 
Substituted Diindolylmethanes in a Mouse Model of Parkinson's Disease. Journal of Pharmacology and 
Experimental Therapeutics, 345(1), 125Ð138 (2013). 
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Miller, J. A., Trout, B. R. , Sullivan, K. A., Bialecki, R. A., Roberts, R. A., & Tjalkens, R. B. Low-dose 1-methyl-
4-phenyl-1,2,3,6-tetrahydropyridine causes inflammatory activation of astrocytes in nuclear factor-" B reporter 
mice prior to loss of dopaminergic neurons. Journal of Neuroscience Research, 89(3), 406Ð417 (2011). 

FUNDING 

Current  

1R01ES034846 (PI: De Miranda)        2/01/2024 -1/31/2029 
The role of lysosomal dysfunction in trichloroethylene induced Parkinsonian neurodegeneration 
NIEHS ONES/R01 
        
1R01ES034037 (PI: Freyberg/ Co-I De Miranda)      9/01/2022 - 8/31/2027 
Novel Roles of VGLUT in Sex Differences in Dopamine Neuron Vulnerability to Toxicant-induced 
Neurodegeneration 
NIEHS            
 
TX220241 (PI: De Miranda)         9/01/2023 - 8/31/2026 
The role of adaptive immune activation in solvent-induced ParkinsonÕs neurodegeneration  
CDMRP Toxin Exposure Research Program, US Department of Defense 
 
1058111 (PI: De Miranda)         9/01/2023 - 8/31/2024 
Cdk5 inhibition as a protective mechanism against environmental toxicant indued ParkinsonÕs disease  
American ParkinsonÕs disease Association 
!
!"#$%"& (PI: De Miranda)         7/01/2023 - 6/31/2026'
"#$%&'#()#*+,!)-.'/0&)/!+11),)&+*)!/)#)/1)#1)!+#2!%#3,0)#1)!4+&5%#/'#6/!#)0&'2)7)#)&+*%'#! !
ParkinsonÕs Foundation Stanley Fahn Award 
 
F31 ES036890-01 (PI: Adamson, Mentor: De Miranda) 
The role of cell cycle regulators in trichloroethylene induced ParkinsonÕs dementia 8/01/2024 - 7/31/2026 
NIEHS 
 
F31!ES037227-01 (PI: Ilieva, Mentor: De Miranda)                6/01/2025 Ð 5/31/2027 
The role of lysosomal dysfunction in STING-mediated neurodegeneration from trichloroethylene exposure 
NIEHS 
 
1R01ES034846 Diversity  Supplement  (PI: De Miranda, Co-I: Smith)            Funded, Awaiting NOA 
Diversity Supplement to the role of lysosomal dysfunction in trichloroethylene induced Parkinsonian 
neurodegeneration 
NIEHS 

Completed   

R00ES029986 (PI: De Miranda)        8/01/2020 - 7/31/2024 
Environmental mitochondrial toxicants cause LRRK2 activation in ParkinsonÕs disease  
NIEHS   
 
ParkinsonÕs Association of Alabama (BRD, PI)            09/01/2021 Ð 09/01/2022 
 
PF-FBS-1892 (BRD, PI)          5/01/2018 - 12/1/2020 
Fellowship Transition Award          
ParkinsonÕs Foundation      
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MJFF PATH to PD Consortium Grant                  2/01/2018 - 1/31/2020 
Michael J. Fox Foundation           
PI: J. T. Greenamyre 
Role: Project Lead for Aim 1- Common Genetic & Environmental Mechanisms in PD  
 
T32 NS086749           9/01/2014 - 9/01/2016 
NIH             
Training in the Neurobiology of Neurological Disease 
 

HONORS AND AWARDS  

ParkinsonÕs Research Program Early Investigator Research Award      2023 
US Department of Defense 
Collat Endowed Scholar in Neuroscience          2020 
University of Alabama at Birmingham 
Toshio Narahashi  Endowment Award          2019 
Neurotoxicology Specialty Section, 2019 Annual Society of Toxicology meeting, Baltimore, MD  
Allegheny -Erie Society of Toxicology , Postdoctoral Presentation Award    2018 
Toshio Narahashi Endowment Award           2016  
Neurotoxicology Specialty Section, 2016 Annual Society of Toxicology meeting, New Orleans, LA 
Toshio Narahashi Endowment Awar d          2015  
Neurotoxicology Specialty Section, 2015 Annual Society of Toxicology meeting, San Diego, CA 
Cell and Molecular Biology Research Symposium , Poster Presentation Honors    2013          
Molecular, Cellular and Integrative Neuroscience , Travel Fellowship     2013         
Environmental Health Sciences , Outstanding Graduate Student Researcher Award   2012          
Front Range Neuroscience Group Meeting Poster Presentation , Highest Honors   2011         
Society of Toxicology , Graduate Student Travel Fellowship      2011         
AstraZeneca Gordon Research Conference , Travel Fellowship      2011         
Research Colloquium Health Aging , Scientific Poster Contest Award     2009         
 

SELECTED PRESENTATIONS 

Invited Talks  

University of Iowa                 University of Iowa, 2024 
ÒMechanisms underlying solvent-induced neurotoxicity and risk for ParkinsonÕs diseaseÓ 

Virginia APDA Regional Meeting Ð Keynote Speaker             Williamsburg, VA, 2024 
ÒRelationships between ParkinsonÕs and the EnvironmentÓ  

World Parkinson Congress                 Barcelona, Spain, 2023 
ÒChemical toxicant contribution to human ParkinsonÕs diseaseÓ 

UK Dementia Research Institute                     Imperial College London, 2022 
ÒMechanisms of ParkinsonÕs disease neurodegeneration from environmental exposuresÓ 

Interdisciplinary Toxicology Program Seminar Ð Keynote Speaker     University of Georgia, 2022 
ÒMechanisms of trichloroethylene toxicity in ParkinsonÕs diseaseÓ  

University of New Mexico Department of Pharmaceutical Sciences         University of New Mexico, 2021 
ÒGene environment interaction with industrial contaminants as a risk factor for ParkinsonÕs diseaseÓ 

NINDS Udall Centers National Meeting     University of Alabama at Birmingham, 2020 
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ÒGene-environment interaction with widespread industrial contaminants and LRRK2 as a risk factor for 
ParkinsonÕs diseaseÓ 

Center for Urban Responses to Environmental Stressors Seminar             Wayne State University, 2019 
ÒIdentifying Novel Gene-Environment Interaction in ParkinsonÕs diseaseÓ 

2019 ParkinsonÕs disease Gordon Research Conference           Sunday River, ME, 2019 
ÒThe environmental toxicant, trichloroethylene, activates LRRK2 and causes nigrostriatal degenerationÓ 

Michael J. Fox Foundation PD Pathogenesis Meeting               University of Pittsburgh, 2019 
ÒCommon Genetic and Environmental Mechanisms in PDÓ 
 

TEACHING 

Co-Director             2024-Present 
GBS 700, Molecular Neurodegeneration         

Co-Director              2023-Present 
GBSC 720, Innovative Techniques Journal Club 

Lecturer , University of Alabama at Birmingham         
Course: GBS 700, Molecular Neurodegeneration       2020-Present 
Course: GBS 729, Translational Approaches in Neurodegeneration    2021-Present 
Course: NBL 239, Brain Science         2024 
Course: GBS Neuroscience Small Groups        2023-Present 

Guest Lecturer , University of Pittsburgh         2018-2020 
Course: Neuroscience Proseminar Undergraduate Course 

Graduate Teaching Assistant, Colorado State University      2010-2014 
Course: ERHS 502, Fundamentals of Toxicology 

Graduate Teaching Assistant, Colorado State University      2011-2012 
Course: BZ 214, Animal Biology - Vertebrates 
 

MENTORING 

Postdoctoral Fellows  
¥! Dr. Allie Smith, Brain PRIME Postdoctoral Fellow, Department of Neurology, UAB 2024-present 

Predoctoral Students  
¥! Ms. Neda Ilieva, PhD Student, Neuroscience Track,  

Graduate Biomedical Science Program, UAB      2021-present 
¥! Ms. Ashley Adamson, PhD Student, Neuroscience Track,      

Graduate Biomedical Science Program, UAB       2021-present 
¥! Ms. Gwendolyn Cohen, PhD Student, Immunology Track,  

Graduate Biomedical Science Program, UAB      2024-present 
¥! Ms. Teel Walters, Behavioral Neuroscience        

Behavioral Science Graduate Program, UAB      2024-present 
Masters, Undergraduate Students  

¥! Ms. Sarah Wilson, undergraduate researcher, MPH student UAB    2022-present 
¥! Ms. Suneeti Chambers, undergraduate researcher, UAB     2021-2024 
¥! Ms. Anantha Korrapati, undergraduate researcher, MPH student, UAB   2021-2023 
¥! Mr. Ikjoon Shin, Sci Tech undergraduate researcher, UAB     2020-2022 
¥! Ms. Alyson Skloff, undergraduate researcher, University of Pittsburgh   2018-2020 
¥! Ms. Taylor Gatesman, undergraduate research internship, University of Pittsburgh 2018 
¥! Ms. Funto Babalola, undergraduate researcher, University of Pittsburgh   2014-2016 
¥! Dr. Bryce Jorgensen, Toxicology Masters Student, Colorado State University  2011-2014 
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¥! Dr. Rachel Padmanabhan, Toxicology Masters Student, Colorado State University 2011-2013 
UAB Blazer BRAIN Summer Research Mentor  

o! Mr. Tariq Asim, Morehouse College       2023 
o! Ms. Julia Langman, Nova Southeastern University     2022 

Movement Disorders Fellows  
¥! Dr. Jason Massa, Neurology Movement Disorders Fellow, University of Pittsburgh 2018-2020 

 

LEADERSHIP  

Women in Neurology, UAB           2022-present 
Leadership team, co-director 

Neurotoxicology Specialty Section, Society of Toxicology      2021-2023 
Councilor 
Secretary Treasurer           2024-2026 

Allegheny -Erie Society of Toxicology Regional Chapter                  2018-2020 
Postdoctoral Representative 
Councilor for postdoctoral members of the A-ESOT chapter, assist with regional and national SOT meeting 
organization.  

Gordon Research Seminar, ParkinsonÕs disease        2015-2017 
Chair 
Established and chaired the first ParkinsonÕs disease Gordon Research Seminar, a meeting for graduate 
students and early career scientists in the PD field. 

Neurobiology of Disease Journal Club         2020-2023 
Co-director 
Established a national journal club for trainees and early career scientists that meets virtually once a month to 
discuss current literature focused on molecular mechanisms of neurodegenerative disease.  
 
PROFESSIONAL ASSOCIATIONS  

¥! Society for Neuroscience         2015-Present 
¥! Society of Toxicology          2011-Present 
¥! Southeastern Society of Toxicology Regional Chapter      2020-Present 
¥! Allegheny-Erie Society of Toxicology Regional Chapter     2018-2020 
¥! Mountain West Society of Toxicology Regional Chapter     2011-2014 
¥! Front Range Neuroscience Group        2009-2014 
¥! Rocky Mountain Regional Neuroscience Group      2009-2014 

 

PEER REVIEW & SERVICE 

Associate Editor  NeuroToxicology         2024-Present 
Editorial Board Member NeuroToxicology        2021-2024 
Editorial  Board Member  Frontiers in Neuroscience      2023-Present 
Manuscript peer review: 

¥! Cell Death and Differentiation 
¥! Clinical and Translational Medicine 
¥! Environmental Neuroscience 
¥! Environmental Science, Process and 

Impacts 
¥! Environmental Toxicology 

¥! European Journal of Neuroscience 
¥! Food and Chemical Toxicology  
¥! Journal of Clinical Investigation 
¥! Journal of ParkinsonÕs Disease 
¥! Molecular Neurobiology 
¥! Molecular Neurodegeneration 
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¥! Movement Disorders 
¥! Nature 
¥! Nature Publishing Journals, ParkinsonÕs 

disease 
¥! Neurology International 
¥! Neurobiology of Disease 
¥! Neurotoxicology 
¥! Pesticide Biochemistry 

¥! PLOS One 
¥! Science 
¥! Science Advances 
¥! Science Translational Medicine 
¥! Scientific Reports 
¥! Toxicology 
¥! Toxicological Sciences 
¥! Toxicology and Environmental Health

Grant review panelist:  

¥! National Institute s for Environmental Health Sciences (NIH/NIEHS) , ZES1 LWJ-S(K9) 
¥! National Institutes for Environmental Health Sciences (NIH/NIEHS) , NAL, June 2023 
¥! National Institutes for Environmental Health Sciences (NIH/NIEHS) , 2025/01 ZRG1 ICN-W (02) M 
¥! National Institutes for Neurologic Disease and Stroke (NIH/ NINDS), 2024/10 ZRG1 CN-K (57) R 
¥! National Institutes for Neurologic Disease and Stroke (NIH/NINDS) , NST-2 2024/05 
¥! Congressionally Directed Medical Research Programs  (Department of Defense ) Neurotoxin 

Exposure Treatment Program (NETP), ParkinsonÕs Research Program (PRP). *Note, DoD review panel 
names are not allowed to be shared publicly. 

¥! UAB Adair Award , August 2024 
¥! ParkinsonÕs Foundation , standing member for Postdoctoral Fellowship, Launch Awards, 2023-

present 
¥! Veterans Affairs Airborne Hazards and Burn Pits , September 2023 
¥! Van Andel MiND Program, September 2023 
¥! Cure ParkinsonÕs Trust , September 2022 
¥! CNET T32 Applications  June 2022 
¥! UAB CNC Grants in Preparation , 2021 
¥! Michael J. Fox Foundation , Investigating Environmental Risk Factors in ParkinsonÕs disease, October 

2020  
 
Service t o Legal Cases Involving  Parkinson Õs Disease Risk : 

¥! Expert Witness, Biological Plausibility Reports Provided To: 
o! Hartley Law Group, PLLC 
o! Metzger Law Group 
o! Bell Legal Group 
o! The Miller Firm, LLC 
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