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Changes in the urine proteome after massage in healthy people

Bao Yijin' Gao Youhe!

!(Gene Engineering Drug and Biotechnology Beijing Key Laboratory, Beijing Normal University,
Beijing 100871, China)

Abstract: This study aimed to explore the effect of massage on the urine proteome of healthy people.
In this study, participants underwent 1-hour whole body massage. Urine samples were collected at 0,
2, and 24h after the massage and urine proteins were analyzed using liquid chromatography-tandem
mass spectrometry (LC-MS/MS). Compared with the control (before massage), 41 differential
proteins were identified in the group 2h after the massage, the random mean number of differentially
produced proteins was 11 with 73% confidence, and the biological process of protein enrichment was
catecholamine biosynthesis, which was related to the promotion of metabolism and the regulation of
neural activities. While 29 differential proteins were identified in the group 24h after the massage, the
random average number of differential proteins produced was 10, with the confidence of the
difference decreased to 65%, and the effective biological process could not be enriched at this time.
The results suggested that the difference in urine protein was greater at 2h after the massage and
gradually decreased at 24h after the massage. The proteome of urine may reflect changes in the body
following minor massage stimuli, providing a potential way to evaluate the effects of massage
therapy.
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Figure 1 Unsupervised cluster analysis of all proteins in control and experimental groups.
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Table 1 The differential proteins identified at T1 .
Accession Protein name Trend  Fold change P-value
AO0A075B6Q2 Formin-binding protein 1-like (Fragment) l 0.45 9.55E-03
AO0AO087WV24 Aromatic-L-amino-acid decarboxylase l 0.33 7.03E-04
AO0AOB4J1R4 4-hydroxyphenylpyruvate dioxygenase l 0.27 6.71E-03
AOAOUIRQQ1 F-actin-uncapping protein LRRC16A (Fragment) l 0.26 6.04E-03
AOATI2V676 UTP--glucose-1-phosphate uridylyltransferase l 0.37 9.46E-03
CIJIF9 Acyl-peptide hydrolase l 0.48 8.64E-03
J3KNDS Phe-4-monooxygenase l 0.39 4.55E-03
MOROY3 RuvB-like helicase l 0.44 5.94E-03
060494 Cubilin ! 0.36 8.80E-03
075936 Gamma-butyrobetaine dioxygenase l 0.44 1.89E-03



P12955 Xaa-Pro dipeptidase l 0.43 1.41E-03
P13716 Delta-aminolevulinic acid dehydratase l 0.47 9.85E-03
P21281 V-type proton ATPase subunit B, brain isoform l 0.44 8.80E-03
P46926 Glucosamine-6-phosphate isomerase 1 l 0.42 2.22E-03
Q01813 ATP-dependent 6-phosphofructokinase, platelet type l 0.28 5.58E-03
Q14353 Guanidinoacetate N-methyltransferase l 0.46 6.16E-03
Q5R314 Tetratricopeptide repeat protein 38 l 0.41 4.20E-03
QSNB37 Glutamine gmidotrgngferase-like class 1 | 0.37 4 60E-03
domain-containing protein 1
Q96C23 Aldose 1-epimerase l 0.41 8.85E-03
QI9BUT1 3-hydroxybutyrate dehydrogenase type 2 l 0.42 5.81E-03
Q9Y28S2 Lambda-crystallin homolog l 0.49 6.15E-03
AOAO8TWTY7 Cytosolic beta-glucosidase l 0.00 1.48E-01
AOAIBOGVY1 HECT-type E3 ubiquitin transferase l 0.00 1.06E-01
B5MBZ0 Echinoderm microtubule-associated protein-like 4 l 0.00 1.23E-01
D6RANI PDZ and LIM domain protein 7 (Fragment) l 0.00 1.07E-01
E9PMR4 Tetraspanin l 0.00 5.02E-02
F5G709 Intraflagellar transport protein 27 homolog l 0.00 1 04F-01
(Fragment)
F5HOT7 Solute carrier family 22 member 6 l 0.00 1.10E-01
P11678 Eosinophil peroxidase l 0.00 1.29E-01
P61081 NEDDS-conjugating enzyme Ubc12 l 0.00 1.27E-01
P62633 Cellular nucleic acid-binding protein l 0.00 9.82E-02
1-phosphatidylinositol 4,5-bisphosphate
QO1970 b pphosp}lllodiesterase bet£3 ’ l 0.00 1.88E-01
Q14410 Glycerol kinase 2 l 0.00 1.08E-01
Q53T59 HCLS1-binding protein 3 l 0.00 6.75E-02
Q96PQ0O VPS10 domain-containing receptor SorCS2 l 0.00 3.18E-02
Q96SL1 Solute carrier family 49 member 4 l 0.00 3.16E-02
Q9HCE7 E3 ubiquitin-protein ligase SMURF1 l 0.00 1.64E-01
Q9P206 Uncharacterized protein KIAA 1522 l 0.00 1.69E-01
QI9NRX4 14 kDa phosphohistidine phosphatase T 2.85 2.73E-03
F8W7TA7 Coiled-coil domain-containing protein 178 1 ) 2.76E-01
094782 Ubiquitin carboxyl-terminal hydrolase 1 1 ) 1.53E-01
#2 T2 MZIE R RAE R
Table 2 The differential proteins identified at T2.
Accession Protein name Trend  Fold change P-value
AOQA7I2V676 UTP--glucose-1-phosphate uridylyltransferase ! 0.27 8.31E-03
043865 S-adenosylhomocysteine hydrolase-like protein 1 ! 0.48 8.29E-03
060271 C-Jun-amino-terminal kinase-interacting protein 4 ! 0.44 6.57E-03
094903 Pyridoxal phosphate homeostasis protein ! 0.32 3.26E-03
Q5H8C1 FRASI -related extracellular matrix protein 1 ! 0.44 8.87E-03
Q96ATY9 Ribulose-phosphate 3-epimerase ! 0.26 8.13E-03
QINWV4 CXXC motif containing zinc binding protein ! 0.42 9.54E-03
AO0AO087WZR3 Lys-63-specific deubiquitinase ! 0.00 8.72E-02
AO0A087X2D8 C-Jun-amino-terminal kinase-interacting protein 4 ! 0.00 3.93E-03



AOAOA6YYHI1 Arpin ! 0.00 1.65E-01
AOATI2ZV5SMT Ras GTPase-activating protein-binding protein 1 ! 0.00 1.00E-01
AO0A804HKA7 Phosphomannomutase ! 0.00 4.84E-02
C9JQ41 Coiled-coil domain-containing protein 58 ! 0.00 1.12E-01
D6RANI1 PDZ and LIM domain protein 7 (Fragment) l 0.00 1.07E-01
F8VPD4 CAD protein ! 0.00 1.69E-01
F8W726 Ubiquitin-associated protein 2-like ! 0.00 1.07E-01
P22059 Oxysterol-binding protein 1 ! 0.00 8.68E-02
P61081 NEDDS-conjugating enzyme Ubc12 ! 0.00 1.27E-01
P62266 40S ribosomal protein S23 ! 0.00 2.70E-01
Q15404 Ras suppressor protein 1 l 0.00 1.62E-01
Q53T59 HCLS1-binding protein 3 ! 0.00 6.75E-02
QST6W2 Heterogeneous nuclear ribonucleoprotein K ! 0.00 1 38E-01
(Fragment)
QSTDS55 Pleckstrin homology domain-containing family O l 0.00 1 81E-01
member 2

Q92900 Regulator of nonsense transcripts 1 ! 0.00 1.87E-01
QI9NPH2 Inositol-3-phosphate synthase 1 ! 0.00 5.90E-02
Q9UBS4 Dnal homolog subfamily B member 11 ! 0.00 1.13E-01
QI9UEE9 Craniofacial development protein 1 ! 0.00 8.43E-02
Q9Y5G2 Protocadherin gamma-B2 ! 0.00 1.36E-01
HOYDEF8 Single Ig IL-1-related receptor (Fragment) 1 0 1.31E-01
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Figure 2 Functional enrichment analysis of differential proteins at T1. (A) Biological process. (B) Cellular
component. (C) Molecular function. (D) Pathways.
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Figure 3 Biological process analysis of differential proteins at T1.
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