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ABSTRACT Objective: To clarify the pathophysiological correlation between alpha-nuclear synaptic protein and Parkinson's
disease and its clinical significance. Methods: Chromatography - mass spectrometry (UPLC -ms) detection of wild type mice and
endogenous metabolic product of gene mutant mice brain tissue by mzcloud endogenous metabolic substances identified in brain tissue in
mice, the corresponding data of principal component analysis (PCA) and cluster analysis, analysis of the relevant differentially expressed
metabolites, and construct the circuit diagram and interaction network diagram. Results: (1) the results of metabolism analysis based on
LC/MS method showed that the metabolites between the two groups were mainly amino acids and phospholipids, including
beta-alanyl-histidine, l-arginine, I-histidine, l-leucine, l-phenylalanine, l-valine, l-aspartic acid, l-alanine, phospholipid choline, etc. (2)
build the metabolic pathways of mainly relates to the synthesis and degradation of ketone body, taurine and the metabolism of taurine,
alanine, glutamic acid and aspartic acid metabolism, arginine and proline metabolism, histidine metabolism, phenylalanine metabolism,
valine, leucine and isoleucine biosynthesis, glycerol phospholipid metabolism, etc., find 18 landmark metabolic components. Conclusion:
after alpha nuclear synaptic protein gene mutations, ketone body of synthesis and degradation, taurine and the metabolism of taurine,
alanine, glutamic acid and aspartic acid metabolism, arginine and proline metabolism, histidine metabolism, phenylalanine metabolism,
valine, leucine and isoleucine biosynthesis and glycerol phospholipid metabolism in the changes of metabolic pathways, involved in beta
- propylene ammonia acyl - L - histidine, L - arginine, L - histidine, L leucine, L - phenylalanine, L - valine, L - aspartate, L - alanine,
phosphatidyl choline etc. Change the biological signature of metabolites.
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Fig.1 PCA and cluster analysis of midbrain tissue samples from WT and TG group
Note: (A) PLS-DA Score Map of Mouse Midbrain Tissue; (B) PLS-DA-3D Score Map of Mouse Midbrain Tissue; (C) OPLS-DA Score Map of Mouse
Midbrain Tissue; (D) Significant Characteristics of Endogenous Variables in Midbrain Tissue Identified by PLS-DA. The right dye box indicates the
relative concentration of corresponding metabolites in WT and TG groups; (E) Aggregation of WT and TG groups.
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Table 2 Relative content of up-regulated potential biomarkers
Metabolites WT TG Fold
N-beta-Alanyl-L-histidine 0.33+ 0.46 4.60+ 5.54%%* 12.901
L-Arginine 041+ 0.82 1.12+ 1.02%* 2.541
Taurine 1.16x 0.32 2.76x 0.51%* 2.241
4-Hydroxyproline 0.86x 0.56 231+ 1.40%* 2.481
PG(16:0/18:1(9Z)) 133+ 034 10.27+ 2.99%* 6.801
5-Amino-2-oxopentanoate 0.86% 0.56 2.31% 1.40%* 24871
7,10,13,16-Docosatetraenoic acid 0.98+ 0.54 2.35+ 1.05** 2331
4-D-Hydroxysphinganine 2.82+ 0.66 6.43+ 0.96%* 2221
D-Sorbitol 0.18+ 0.38 243+ 9.04%* 12.891
LysoPC(16:0) 1.92+ 0.42 5.04+ 0.79%* 2.507
LysoPC(18:0) 1.28+ 0.43 247+ 0.61%* 1.857
LysoPC(18:3(6Z,9Z,127)) 1.45% 0.44 3.15% 0.56%* 2,071
LysoPC(20:4(8Z,11Z,14Z,172)) 3.90+ 0.42 8.47+ 0.63** 2.081
PC(14:0/22:5(4Z,72,10Z,13Z,16Z)) 0.31+ 0.79 1.32+ 2.26%* 3.921
PC(14:1(9Z)/20:0) 527+ 0.16 6.87+ 0.30* 1271
PC(16:102)/22:3 2.72+ 0.37 4.87+ 0.59%* 1.737
(72,10Z2,13Z,16Z,19Z))
PC(18:0/20:4(8Z,11Z,14Z,17Z)) 5.34+ 0.28 8.27+ 0.42%* 1.511
PC(18:1(9Z)/20:4(5Z,8Z,11Z,14Z)) 152+ 021 2.81+ 0.58%* 1.801
PC(18:3(62,92,127)/16:0) 3.83+ 0.57 9.40+ 0.74%* 2.35¢1
PC(20:3(52,82,11Z7)/20:3 1364 0.34 10,184 4.40%% £.601
(52,82,112))

PG(16:1(92)/18:0) 1.33+ 0.34 10.27+ 2.99%* 6.807
PG(18:0/16:1(92)) 1.33+ 0.34 10.27+ 2.99%* 6.801
PG(18:1(112)/18:1(112)) 0.57+ 0.25 2.40% 2.72%* 4.081
SM(d18:0/18:1(11Z2)) 7.88+ 0.39 10.55+ 0.32* 1.327

.5 WT AL *P<0.05,**P<0.01 ; Lk % =TG 42 /WT 4,

Note: Compared with WT group * P < 0.05, ** P < 0.01; ratio = TG group / WT grou.
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Table 3 Relative content of down-regulated potential biomarkers

Metabolites WT TG Fold
L-Alanine 6.34+ 0.30 4.54% 0.20* 0.75]
L-Aspartic acid 2.89+ 0.15 1.82+ 0.16%* 0.67]
L-Histidine 3.54+ 0.30 1.81+ 0.15%* 0.55]
L-Leucine 9.80+ 0.35 5.92+ 0.14** 0.64]
L-Phenylalanine 6.85+ 0.37 3.42+ 0.19** 0.55]
L-Valine 1.05+ 0.33 0.48% 0.18** 0.51}
Cytosine 2.54+ 0.38 0.92+ 0.33%* 0.43]
Allopurinol 6.08%+ 0.19 4.75% 0.14* 0.80]
Hypoxanthine 6.08+ 0.19 4.75+ 0.14* 0.80)
Succinic acid 3.01+ 0.40 1.38+ 0.47** 0.54]
Creatinine 4.10% 0.31 242+ 0.36** 0.66]
Methylmalonic acid 3.01% 0.40 1.38+ 0.47** 0.54|
Malic acid 5.99+ 0.37 4.00% 0.16* 0.70]
Acetoacetic acid 3.01+ 0.41 1.38+ 0.47** 0.54]
3-Hydroxy-3-methyl-2-oxobu- 439 031 273t 037 0.68]
tanoate
PC(14:0/22:0) 3.06x 0.33 0.08+ 0.28** 0.12}

xR 4 FE 5718 B (Impact >0.10)
Table 4 Constructed analytical pathway (Impact >0.10)

Number of related

Metabolic Pathway Total metabolites Related metabolites Effect
metabolites
Synthesis and de-seission of ketones 6 1 Acetyl acid 0.7
Taurineand ubourant metabolism 20 2 L-Alanine, taurine 0.4
Aspartain, temporinine and ! 4 N-acetyl-L-winterine, L-tianmen 03
glutamate metabolism winterine, L-alanine, amber acid ’
. . . Creatine, L-arginine, L-winterine,
Argine and proline metabolism 77 5 0.2
hydroxyproline, 5-amino-2-oxyric acid
L-hetine,carnosine,L-tianmenwinterine
Hetine metabolism 44 3 0.1
Phenylalaine Metabolism 45 2 L-phenylanine, succinic acid 0.1
Biosynthesis of proline, leucine and . 3 3-Hydroxy-3-methyl-2-oxybutyric acid, o1
isolunine L-leucine, L-proline ’
LysoPC(18:1(9Z)).phospholipid
Glycerin phospholipid metabolism 39 2 v (18:1(92)phospholip 0.1

metabolism
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Phenylalanine metabolism _
Histidine metabolism _
Arginine and proline metabolism _
Alanine, aspartate and glutamate metabolism _
Taurine and hypotaurine metabolism —

Synthesis and degradation of ketone bodies
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Fig. 2 The contribution rate of important endogenous substances to

metabolic pathways
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