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Reactome V58 (Fabregat et al. 2016) (Z J ¥ enrichment analysis Z17->72, Z D#ER,
false discovery rate (FDR) < 0.05 D/ A 7 = 1 ZBEFEIZ L 0 88 L 724K/ 2 T =
A & LTt il e,

AL TR E LTk ANy 7 U — U Y1 7 VBB RO i HERRE (mean:
48 pg/dL, min-max: 14-122 pg/dL) (F%FRHEAER, (mean: 3.9 ug/dL, min-max: 0.98 —
10.6 pg/dL) D#J 10 (EDfEAZ TR LTz, ZOMEIZT AV I B REREHE AL 2 HESE
% R NI PSR FE D HELEILHE T D 25 ng/dL (Roscoe et al. 2002) % i LTV /=,
o, IRERIC XD BIROEREA 22N L PR 10 pg/dL FREETHRAET L 2 L
WE SN TEY (Floraet al. 2012) AWFFEICI T B8N0 T U —V A 7 )V ER
1 FEnTR IR N RS S LD LUV TE o T,

INODORERIZESE 3y T U=V YA Z VIR, 6 IRHUBER 2 #E 0
HI T 27k I T, B AT DGR, 2 FEDHI5IRE A 29 area under the curve (AUC)
ThL—=v27%y FT0915, 7AbMEy FTL0 LEVEEZRL, JRPAZR



H— LD 2 DD 7 N—T R BRI 2 Z RN TE L, Eo, MR
EEBINESE LT, AR — A B bR 2RAZE 25, RE N L
—=27t%v FT0532, 7AKEy hTO0448 THY, BHREISELNTZ, H
BUSHTI L OEIEOT LV DN ET NV OERMEEE ZEH L= & 24, H5I4%
HrC 31, [EURAOHT T3 FD A ZARE—LAp<0.05ThY., 9 bEITHZECH
iE Z 472 6 -aminolevulinic acid & de 13 F0D X & A8 v — LN 4T, [BRSHT T
BHE LTV (Table 1), AWFETIEIIND 13FED A X R — L% $MEEL~L
w SRS %~ — I — A E & LT,

Table.1 Altered urinary metabolome in participants from lead-acid battery recycling site, Vietnam

p-value KEGG ID

2-Hydroxy-2-methylbutanedioic acid <0.01 C02612
Arginine 0.0259 C00062

Cystine 0.00862 C00491

d-aminolevulinic acid <0.01 C00430
Ethanolamine <0.01 C00189

Glutamine 0.0259 C00064
Glycerophosphocholine <0.01 C00670
N-Acetylputrescine <0.01 C02714
Pyrophosphate <0.01 C00013

Pyruvate <0.01 C00022
S-adenosyl-L-homocysteine <0.01 C00021
Spermine <0.01 C00750

Urea <0.01 C00086

ZHHDRA LR T — LSOV enrichment analysis (2 & 578 A 7 x A ffff 2587~
Teo ZORER, ARG FALEHOEIEIZED D A Z AN a— LADOEEN 6NN T
(FDR < 0.05) (transportations of small molecules [Arginine, Cystine, Glutamine,
Pyrophosphate, Pyruvate, S-adenosyl-L-homocysteine, Spermine and Urea], Table 2),
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Table 2. The result of enrichment analysis (p-value and False discovery rate (FDR) correction of p-value) of altered metabolic pathways identified as potential markers
(Matching KEGG IDs) in urine

Pathway name Entities pValue Entities FDR Submitted KEGG 1D
Miscellaneous transport and binding events 3.54E-05 0.00654 €00013;C00062;C00491
Transport of inorganic cations/anions and amino
acids/oligopeptides 4.44E-05 0.00654 C00022;C00021;C00064;C00062;C00491
Metabolism of polyamines 6.28E-05 0.00654 C00013;C00750;C00021;C00086;C00062
Transmembrane transport of small molecules 6.81E-05 0.00654 C00013;C00750;C00022;C00021;C00064;C00086;C00062;C00491
SLC-mediated transmembrane transport 1.58E-04 0.0122 C00750;C00022;C00021;C00064;C00086;C00062;C00491
Transport of glucose and other sugars, bile salts and organic
acids, metal ions and amine compounds 4.08E-04 0.0233 C00750;C00022;C00064;C00086;C00062
Defective SLC3A1 causes cystinuria (CSNU) 4.85E-04 0.0233 C00062;C00491
Defective SLC7A9 causes cystinuria (CSNU) 4.85E-04 0.0233 C00062;C00491
Urea cycle 6.89E-04 0.0296 €00013;C00086;C00062
Antigen processing: Ubiquitination & Proteasome degradation 8.86E-04 0.0337 C00013;C00064;C00062
Agmatine biosynthesis 0.00108 0.0378 C00086;C00062
Transmission across Chemical Synapses 0.00143 0.0395 C00189;C00013;C00021;C00064
Neuronal System 0.00143 0.0395 C00189;C00013;C00021;C00064
Synthesis of diphthamide-EEF2 0.00146 0.0395 C00013;C00021
Conjugation of phenylacetate with glutamine 0.00190 0.0444 C00013;C00064
Amino acid transport across the plasma membrane 0.00202 0.0444 C00064;C00062;C00491
Metabolism of ingested SeMet, Sec, MeSec into H2Se 0.00202 0.0444 C00013;C00022;C00021
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