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Pathomechanisms of mouse models of optic neuropathy by integrated omics analysis
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In this study, we performed a comprehensive analysis of metabolites and
mRNAs in vivo and an integrated omics analysis to comprehensively interpret. The results were used
to predict the dynamics of abnormal retinal ganglion cell metabolism in optic neuropathy, which has
been reported to be associated with retinal ganglion cell death in animal models of glaucoma. We
aimed to investigate the reduced activity of Nrf2, which was reported to involve retinal ganglion
cell death. RNA-seq results showed no reduction in Nrf2 expression or downstream Nqol expression. On

the other hand, decreased glucose and decreased expression of a group of genes related to the
glycolytic system occurred, suggesting decreased energy production due to attenuation of the
glycolytic system in retinal ganglion cells during optic nerve crush.



RGC RGC

RGC Sato et al., Sci Rep. 2018
2
Nrf2

Mitsuishi et al., Cancer Cell. 2012

RGC Nrf2

Nrf2
Nrf2
Himori et al., J Neurochem. 2013  Nrf2
RGC Fujita et al., Mol Ther Methods Clin Dev. 2017
RGC Nrf2
Nrf2

Sachdeva et al., Exp Eye Res. 2014, Zhang et al., Free Radic Biol
Med. 2015 Nrf2

Nrf2 RGC
RGC Nrf2
Nrf2 RGC 2
RGC
C57BL/6J /
GentlMax single cell
Cd11lb, Cdllc, Cd34, Cd45.2 Thy1.2
BD Aria
RNA Tape Station ( )
MART-seq v4 Ultra Low Input RNA Kit for Sequencing
(Takara, #634388) NextSeq 500 instrument (11lumina) 75
MS Sato et al., Sci Rep.
2018 IMAGEREVEAL™
MS software GCL ROI m/z HMDB
RNA-seq RNA
RNA-seq
RGC Nrf2

hexokinase 2 (HK2)
HK2 Nrf2 co-activator
Sheikh et al., J Biol Chem. 2018 HK2
Nrf2



GWAS

GWAS
TCA
(LMD)
GCL
MS GCL
Sato et al., Sci Rep. 2018
Sato et al., Sci Rep. 2018 S
GCL Nrf2
Nrf2  co-
activator HK2
Nrf2-HK2

HK2 CRISPR/Cas9






