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Lipidomic analyses of circulating exosomes for biomarker discovery in
drug-induced liver injury
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In this study, we aimed to identify a novel biomarker that enables early
detection of drug-induced liver injury (DILI). To this end, we performed phospholipidomic analysis
using plasma exosomes obtained from an animal model for DILI which was made by repeated
administration of carbon tetrachloride. As a result of the analysis, it was found that the abundance

of several types of exosomal lipids including the lysophosphatidylcholine species were
significantly reduced upon the occurrence of liver injury. In addition, it was also found that these

exosomal lipid molecules had high diagnostic potentials for the detection of early liver injury in
which a conventional biomarker ALT does not respond.
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Lipid class Lipid name Side chain Fold change Fold change Fold change Fold change
p FDR ) FDR x FDR = FDR
(CCl4/ Vehicle) (CCl4/ Vehicle) (ccl4/ Vehicle) (ccl4/ Vehicle)
LPC LPC(22:6) 22:6 0.81 0.002 0.16 0.040 0.21 <0.001 0.14 <0.001
LPC(20:4) 20:4 0.91 0.003 0.18 0.044 0.23 <0.001 0.06 <0.001
LPC(18:2) 18:2 0.53 0.002 0.21 0.040 0.29 0.013 0.21 <0.001
LPC(16:0) 16:0 0.45 0.002 0.30 0.040 0.43 0.019 0.30 <0.001
LPC(18:1) 18:1 0.44 0.002 0.18 0.040 0.31 0.010 0.12 <0.001
LPC(18:0)a 18:0a 0.37 0.002 0.23 0.040 0.36 0.010 0.15 <0.001
LPC(18:0)b 18:0b 0.45 0.002 0.30 0.040 0.46 0.021 0.23 <0.001
PC PC(42:10) n/a 0.45 0.002 0.33 0.040 0.46 0.036 0.36 0.002
PC(40:8) n/a 0.55 0.002 0.40 0.048 0.52 0.081 0.11 <0.001
PC(36:5)b n/a 0.65 0.003 0.30 0.040 0.64 0.226 0.24 <0.001
PC(40:7) n/a 0.48 0.002 0.36 0.044 0.68 0.262 0.14 <0.001
PC(39:4)b n/a 0.61 0.002 0.39 0.040 0.50 0.135 0.14 <0.001
PC(37:2)b n/a 0.34 0.002 0.47 0.048 0.61 0.284 0.34 0.008
PC(40:4)b -/20:4 0.55 0.002 0.35 0.040 0.46 0.141 0.16 0.004
PC(36:0) n/a 0.50 0.002 0.28 0.048 0.39 0.026 0.30 <0.001
PE PE(38:5) -/20:4, -/22:5 0.52 0.003 0.26 0.048 0.95 0.783 0.30 <0.001
SM SM(d34:2) n/a 0.29 0.002 0.37 0.040 0.50 0.141 0.26 0.002
SM(d40:2)b n/a 0.38 0.002 0.36 0.040 0.43 0.079 0.39 0.003
SM(d41:2)b n/a 0.36 0.002 0.30 0.033 0.43 0.110 0.32 0.001
SM(d43:1) n/a 0.29 0.001 0.48 0.040 0.44 0.068 0.19 <0.001
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AL L AUROC p-value AUROC p-value AUROC p-value AUROC p-value
LPC(22:6) 0.88 0.047 1.00 0.009 1.00 0.009 1.00 0.009
LPC(20:4) 0.90 0.037 1.00 0.009 1.00 0.009 1.00 0.009
LPC(18:2) 0.96 0.016 1.00 0.009 1.00 0.009 1.00 0.009
LPC(16:0) 1.00 0.009 1.00 0.009 1.00 0.009 1.00 0.009
LPC(18:1) 1.00 0.009 1.00 0.009 1.00 0.009 1.00 0.009
LPC(18:0)a 1.00 0.009 1.00 0.009 1.00 0.009 1.00 0.009
LPC(18:0)b 1.00 0.009 1.00 0.009 1.00 0.009 1.00 0.009
PC(42:10) 0.88 0.047 0.96 0.016 1.00 0.009 1.00 0.009

PC(40:8) 1.00 0.009 0.96 0.016 0.92 0.028 1.00 0.009
PC(36:5)b 0.88 0.047 1.00 0.009 0.80 0.117 1.00 0.009

PC(40:7) 0.96 0.016 0.96 0.016 0.80 0.117 1.00 0.009
PC(39:4)b 1.00 0.009 1.00 0.009 0.88 0.047 1.00 0.009
PC(37:2)b 1.00 0.009 0.96 0.016 0.76 0.175 1.00 0.009
PC(40:4)b 0.96 0.016 1.00 0.009 0.88 0.047 1.00 0.009

PC(36:0) 1.00 0.009 1.00 0.009 0.92 0.028 1.00 0.009

PE(38:5) 1.00 0.009 1.00 0.009 0.60 0.602 1.00 0.009
SM(d34:2) 1.00 0.009 1.00 0.009 0.88 0.047 1.00 0.009
SM(d40:2)b 1.00 0.009 1.00 0.009 0.92 0.028 0.98 0.012
SM(d41:2)b 1.00 0.009 1.00 0.009 0.88 0.047 0.96 0.016
SM(d43:1) 1.00 0.009 1.00 0.009 0.88 0.047 1.00 0.009
ALT(BZ3R) 0.52 0.917 0.84 0.076 0.64 0.465 1.00 0.009
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