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Effects of VHL inhibitor on rotenone-induced Caenorhabditis elegans model

of Parkinson’s disease
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Abstract To investigate the effects of VHL (von Hippel-Lindau) inhibitor on Caenorhabditis elegans (C. ele-
gans) model of Parkinson’s disease (PD),C. elegans were exposed to rotenone and treated with VHL inhibitor
VH298. The death,dopaminergic neurodegeneration and mitochondrial unfolded protein response (mito-UPR) of
transgenic strains with the markers zc/s9 and otls181 exposed to different concentrations of rotenone were investi-
gated. The death,dopaminergic neurodegeneration,and changes of behaviors including head thrashes,body bends
and foraging behavior of C. elegans model of PD treated with different concentrations of VH298 were explored.
The results showed that different concentrations of rotenone can lead to the death,dopaminergic neurodegenera-
tion and abnormal mito-UPR of transgenic nematodes with zcls9; otls181,while the VHL inhibitor can decrease
the death rate and alleviate dopaminergic neurodegeneration of rotenone-induced C. elegans model of PD. The
VHL inhibitor can also attenuate the behavioral abnormalities of head thrashes,body bends and foraging behavior
of C. elegans model. These results suggest that rotenone may cause mitochondrial damage in the transgenic nema-

todes with zcls9; otls181, and then destroy mitochondrial homeostasis,thereby resulting in dopaminergic neurode-
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generation and death of the nematodes. The VHL inhibitor VH298 may promote the survival of rotenone-induced

C. elegans model of PD,and alleviate dopaminergic neurodegeneration,thereby improving the behavioral abnor-

malities of C. elegans model of PD.

Key words  VHL inhibitor; VH298; Parkinson's disease; Caenorhabditis elegans; rotenone; dopaminergic neuron
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Figure 2 Evaluation of neurons and mito-UPR in C. elegans strain with zcls9; otls181 with exposure to different concentrations of rotenone (¥ + s,n =

20 - 30)

A: Quantitative analysis of ADE neurodegeneration; B: Representative fluorescence images showing mito-UPR (arrows)(Scale bar: 100 pum)
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Figure 4 Effects of VHL inhibitor on neurons in C. elegans strain with zcls9; otls 181 with exposure to 2. 0 pmol/L rotenone (x + s,n = 20 = 30)

A: Quantitative analysis of ADE neurodegeneration; B: Representative whole-body fluorescence images (Upper column; scale bar: 200 pwm) and enlarged
images (Lower column; scale bar: 50 wm) showing ADE neurons (arrows) in zcls9; otls181 animals
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Figure 5 Effects of VHL inhibitor VH298 on head thrashes and body bends in C. elegans strain with zcIs9; otls181 with exposure to 2. 0 pmol/L

rotenone (¥ + s,n = 20 — 30)

A: Quantitative analysis of head thrashes; B: Quantitative analysis of body bends
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Figure 6 Effects of VHL inhibitor on foraging behavior in C. elegans strain with z¢ls9; otls181 with exposure to 2. 0 pmol/L rotenone (¥ + s,n = 20)

A:Diagram of foraging behavior; B: Quantitative analysis of attainment level
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P i Sk FS A2 B A0 A B A A 3 D) R 2 L e
WOPEAT ] QB8 AT R S S B O . 25 b, Bk
il ] B i o 5 | S B 2R 1 zels9; otls181 2k fA
E IS = Y TR LN SN IS (187 0 L
T K 2 7CiR Ak s VHL 3 i 5 VH298 f8 U /b £ i
] S B e B PR M 20595 otls 181 S AL T ; Al
ORI 2 T W BE P 22 T HE T 0 R 2 T R M 2
TCER T SBW BT N R BT S5
ARWTSE R VHL ARG FIE A AR 2 E T —E 1Y
pLiil7ae S

References

[1]  Armstrong MJ, Okun MS. Diagnosis and treatment of parkinson
disease: areview[J]. JAMA,2020,323(6) : 548-560.

[2] Martinez BA, Petersen DA, Gaeta AL, et al. Dysregulation of
the mitochondrial unfolded protein response induces non-apop-
totic dopaminergic neurodegeneration in C. elegans models of
Parkinson’s disease [J]. J Neurosci, 2017, 37 (46) : 11085-
11100.

[3] Runkel ED, Liu S, Baumeister R, et al. Surveillance-activated
defenses block the ROS-induced mitochondrial unfolded pro-
tein response[ ] |. PLoS Genet,2013,9(3) :e1003346.

[4] Schmidt E, Seifert M, Baumeister R. Caenorhabditis elegans as
a model system for Parkinson's disease [J]. Neurodegener Dis ,
2007,4(2/3):199-217.

[5] Shaye DD, Greenwald I. OrthoList: a compendium of C. elegans
genes with human orthologs [J]. PLoS One, 2011, 6 (5) :
€20085.

[6] KalettaT, Hengartner MO. Finding function in novel targets: C.
elegans as a model organism [J]. Nat Rev Drug Discov,2006,5
(5):387-398.

[7] Culetto E, Sattelle DB. A role for Caenorhabditis elegans in

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

understanding the function and interactions of human disease
genes| J . Hum Mol Genet,2000,9(6) : 869-877.

Harrington AJ, Hamamichi S, Caldwell GA, et al. C. elegans as
a model organism to investigate molecular pathways involved
with Parkinson’s disease [J]. Dev Dyn, 2010, 239 (5) : 1282-
1295.

Li J, Le WD. Modeling neurodegenerative diseases in Cae-
norhabditis elegans| ] 1. Exp Neurol ,2013,250:94-103.
Gonzalez-Hunt CP, Leung MC, Bodhicharla RK, et al. Exposure
to mitochondrial genotoxins and dopaminergic neurodegenera-
tion in Caenorhabditis elegans [J]. PLoS One, 2014,9 (12) :
e114459.

Lehtonen S, Jaronen M, Vehviliinen P, et al. Inhibition of exces-
sive oxidative protein folding is protective in MPP (+) toxicity-
induced Parkinson’s disease models [ J]. Antioxid Redox Sig-
nal,2016,25(8) :485-497.

Cooper JF, Dues DJ, Spielbauer KK, et al. Delaying aging is
neuroprotective in Parkinson’s disease: a genetic analysis in C.
elegans models[J]. NPJ Parkinsons Dis,2015,1:15022.

Chen S, Luo S, Zhang Z, et al. VHL-1 inactivation and mito-
chondrial antioxidants rescue C. elegans dopaminergic neurode-
generation[ J ]. Protein Cell ,2019,10(8):610-614.

Stiernagle T. Maintenance of C. elegans [J]. WormBook , 2006,
11:1-11.

Brenner S. The genetics of Caenorhabditis elegans[ﬂ- Genetics ,
1974,77(1) :71-94.

Cao X, Wang X, Chen H, et al. Neurotoxicity of nonylphenol
exposure on Caenorhabditis elegans induced by reactive
oxidative species and disturbance synthesis of serotonin [J].
Environ Pollut,2019,244:947-957.
Tsai CW, Tsai RT, Liu SP, et al. Neuroprotective effects of betu-
lin in pharmacological and transgenic Caenorhabditis elegans
models of Parkinson’s disease [J]. Cell Transplant, 2017, 26
(12):1903-1918.



	issue_file(1) 88
	issue_file(1) 89
	issue_file(1) 90
	issue_file(1) 91
	issue_file(1) 92
	issue_file(1) 93

