Rotenone induces alterations to lipid and glutamine utilization in SH-SYSY cells
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Rotenone 1s a naturally occurring mitochondrial complex I inhibitor Extraction and LC-MS analysis of acyl-CoAs has been described con oo tancykcon © Bl DMSO
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Furthermore, palmitoyl-CoA levels were maintained, whereas, levels of | ECAPCI/MS) allows for the analysis of succinate, fumarate, and malate o o L9 o 8 o =
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lipogenesis, 1n part through reductive carboxylation. Taken together, O The tBDMS derivatives of citrate, 1soc1trat§ and o-ketoglutarate were e O HO O Ho'to’ Isotopomer
these findings show alterations to lipid and glutamine metabolism play an separated using a reversec.l-p hase HPLC.Xbrldge BEHBQ C1s colump i / 1‘:‘# Offﬂ'o” . . .
important compensatory role in response to complex I inhibition by (2.0 mm x 50 mm, pore size 3.5 um) with 5 mM ammonium acetate in o Ho™Y0 N0’ SH-SYSY cells were treateq with 2 mM [13C; °N,]-glutamine and elthér
rotenone. water/ACN/formic acid (40:60:0.1; v/v/v) as solvent A, and ACN/ *g‘blcm }&1 " Y on N A on Ny 100 nM rotenone or vehicle control DMSO for 6 hours. Isotopic
formic acid (100:0.1; v/v) as solvent B at a flow rate of 500 pL/min. - a8 m enrichment 1n palmitoyl-CoA indicates an increase i1n glutaminolysis
[ C Samples were analyzed using an API 4000 triple-quadrupole MS \ f I "o " sopports lipogenesis 1in response to rotenone.
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Epidemiological studies have suggested a positive correlation | O Succinate, fumarate, and malate were separated using a Chiralpak AD- | \ (e gamat o Mﬂ and future directions
between rotenone exposure and Parkinson’s Disease (PD) i human H column (250 x 4.6 mm 1.d., 5 um; Daicel Chemical Industries, Ltd., Ho‘ﬂ"'&sc:of\é et
popula.tions: Despite a known associatiop .between rotenone and Tokyo, Japan) at a tlow rate of 1 mL/min. Solvent A was hexanes and a @ 1°C from oxidative metabolism ® Rotenone induces compensatory metabolic alterations to maintain
dopamlnerg‘lc neuronal damage, .the mechar}lstlc cause of neuronal cell solvent B was IPA/methanol (1:1; v/v). MS analysis was conducted on ® B-oxidation of fatty acids Supports acetyl-CoA production acetyl- and palmitoyl-CoA levels while medium chain acyl-CoAs
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mitochondrial dysfunction plays an important role in the development of equipped with an atmospheric pressure chemical ionization (APCI) S & 1s- (= Rotenane D . o . . o
PD. source 1n the electron capture (EC) negative 1on mode. %f‘% 10 L §£§ 10- OX1dat10n. of multiple fatty a01d§ f.Olﬁ. .acetyl—CoA production s
Therefore, defects in mitochondrial metabolism could be important to the éfs g . fs g 5'j upregulated in response to complex I ihibition by rotenone
pathogenesis of PD. Here we report compensatory metabolic alterations 3 i $° ® Glutamine supports both short and long acyl-CoA levels in part
to lipid and glutamine metabolism 1n response to complex I inhibition by -0 -0 through reductive carboxylation in rotenone treated cells
rotenone in SH-SYSY cells. SH-SYSY cells were treated with 100 uM ['3C,]- octanoate (A) or [3C,]- . .
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100 nM rotenone or vehicle control DMSO for 6 hours. Rotenone
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Acyl-CoA cleavage by ATP citrate-lyase (ACL), yielding an enrichment in the M+3

Rotenone inhibits mitochondrial complex I isotope of fumarate and malate.
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