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Abstract: The late endosomal/lysosomal adaptor MAPK and mTOR activator 1 (LAMTORI1) is
an important regulator protein in the response to energy stress. Public gene expression data

shows that the expression of LAMTORI is abnormally high in nonalcoholic steatohepatitis

s B #:2021-06-04
« EITEE & A.Tel: (0411) 82463004 , E-mail ; hpiao@ dicp.ac.cn.
E£WA . HEKARR2EEEGTH (81972625,21907093).
Foundation item; National Natural Science Foundation of China (Nos. 81972625, 21907093).



. TR TR ERN G- T A LAMTORI
104 A FFIE 6 PR Al s L - 1119 -

(NASH) and hepatocellular carcinoma (HCC) ; hence, LAMTORI may play an important role
in the development of NASH and HCC. Therefore, exploring the LAMTORI1 regulatory mecha-
nism in the progression of NASH and malignant transformation of liver inflammation may be
crucial for translational medicine. First, a NASH mouse model was established by feeding a
methionine choline-deficient ( MCD ) diet. Hematoxylin-eosin staining of liver tissues showed
successful modeling of inflammatory injury in the mouse liver. Immunoblot analysis confirmed
LAMTORI1- and LAMTORI-mediated protein expression in LAMTORI specifically depleted
mouse livers. Subsequently, metabolic profiling of liver tissues was performed using an ultra-
performance liquid chromatography-time-of-flight mass spectrometry strategy. Based on the
retention time, m/z value, and tandem mass spectra, 134 metabolites were identified. Among
these, the levels of 45 metabolite were significantly influenced by hepatic LAMTORI depletion.
According to the metabolomics results, uridine diphosphate-N-acetylglucosamine ( UDP-
GIlcNAc) was significantly upregulated in LAMTORI-depleted ( LAMTORI"™ ) hepatocyte tis-
sues. As the final product of the hexosamine biosynthetic pathway ( HBP) , alteration in UDP-
GlcNAc levels may regulate LAMTORI and metabolic regulatory genes downstream of HBP.
Moreover, there was an obvious increase in the levels of several methylation-related metabo-
lites. Thus, upregulated S-adenosylmethionine, S-adenosylhomocysteine, and N6 ,N6 , N6-trime-
thyl-L-lysine indicated that LAMTORI may regulate the process of DNA or protein methylation.
In addition, downregulation of 9-oxo-octadecadienoate, eicosapentaenoic acid ( EPA), and
docosahexaenoic acid (DHA) was also observed in LAMTORI" mice liver tissues. Alterations
in polyunsaturated fatty acids, such as EPA and DHA, link LAMTORI! to inflammatory and
immune processes, which are known to play important roles in NASH pathogenesis. These met-
abolic disorders demonstrated that LAMTORI significantly contributed to the metabolic mecha-
nism of NASH. Furthermore, gene expression correlations were analyzed to interpret the regula-
tory role of LAMTORI from the perspective of genetic networks. Owing to a paucity of liver
whole-transcriptome studies in NASH, correlation analysis was performed based on HCC tran-
scriptome data from public databases. First, a negatively regulated relationship was observed
between LAMTORI and MATIA (R=-0.47). MATIA encodes methionine adenosyltransferase
1A, an essential enzyme that catalyzes the formation of S-adenosylmethionine. Based on the
upregulation of UDP-GlcNAc under hepatocyte LAMTORI depletion, it was predicted that LAM-
TORI positively influenced MGATI (R=0.47), a gene encoding alpha-1,3-mannosyl-glycopro-
tein 2-beta-N-acetylglucosaminyltransferase. Together with changes in succinyladenosine caused
by hepatocyte LAMTORI deletion, predicted correlation results showed that LAMTORI may
also participate in the pathogenesis through the positive regulatory relationship with ADSL (R=
0.59). The ADSL gene provides instructions for making an enzyme called adenylosuccinate
lyase, which can dephosphorylate the substrate succinyladenosine. In this study, LAMTORI
was identified to specifically regulate multiple key metabolic pathways based on both NASH
mouse models and gene expression correlations. These results illustrate the important role of
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LAMTORI in the progression of NASH and malignant transformation of liver inflammation,

which provides a theoretical basis for the diagnosis and treatment of NASH or possible NASH-

driven HCC.
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1.4 /NERAFAEA LRSI E

AR i R BCR 2L MTBE (1) 308 2 BUT
AT IR SR R AR Y FRELZT 10
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Fig. 1 Analysis of LAMTORI gene expression in
nonalcoholic steatohepatitis (NASH) and
hepatocellular carcinoma ( HCC) based
on gene expression databases
a. LAMTORI gene was highly expressed in NASH samples
compared with samples from healthy people (n(NASH)= 138,
n(Healthy)=27); b. LAMTORI gene was highly expressed in
tumor tissues compared with normal tissues in hepatocellular
carcinoma. (n(Normal)= 50, n(Tumor)=369). * p<0.05.
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Fig. 2 Hematoxylin-eosin staining hepatic tissues from LAMTORI° mice and wild-type mice with induced NASH
a. hematoxylin-eosin staining hepatic tissues from LAMTORI“° mice; b. hematoxylin-eosin staining hepatic tissues from wild-type
mice.
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fifE NG A8 MCD 755 1 /N B NASH £ v i IE ¢
SEPERGR LAMTOR] HARHE i3 i 45 W o o 224 X1
k25 NASH #E J& o 1 1 JIE 2y 68 I8 57, % 2 A
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)——-——— —-—w—-—-—lp7OS6K

[ emiem = @ = pogno-p70S6K
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B 3 ®EHIESHTiHES NASH %25 LAMTORI"
/NERF0 WT /)R BT BE 42 42 & LAMTOR1 #1 %
LAMTOR1 F#ZEHZEBRKTE

Fig. 3 Western blot analysis of LAMTORI1 and its

regulated proteins in hepatic tissues from
LAMTORI" ° mice and wild-type mice with
induced NASH

a. Western blot analysis of LAMTOR1, p70S6K, and phos-
pho-p70S6K in hepatic tissues from LAMTORI™° mice and
wild-type mice with induced NASH. GAPDH was used as a
loading control. b. Western blot analysis of phospho-4E-BP1,
S6, and phospho-S6 in hepatic tissues from LAMTORI™° mice
and wild-type mice with induced NASH. Vinculin was used as a
loading control.

KO: LAMTORI"© ; WT . wild-type; p70S6K: phosphoprotein
70 ribosomal protein S6 kinase; GAPDH. glyceraldehyde-3-
phosphate dehydrogenase; 4E-BP1. eukaryotic translation initi-
ation factor 4E-binding protein 1; S6: ribosomal protein S6.
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UDP-GlcNAc: uridine diphosphate-N-acetylglucosamine.
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