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Urine proteomic analysis of rat startle model
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Abstract:
The fear of startle is generated in the brain, and urine proteomics was used to explore whether this
fear can be detected in the urine. The combination of natural enemy odor and sound stimulation
were used to establish a rat model of startle. Urine samples were collected before and after startle
and proteomic analysis was performed. The results showed that 22 differential proteins were
identified after startle, and the biological pathways enriched in these differential proteins were
related to neurotransmitter transport and glucose transmembrane transport, which may be the
manifestations of nervous tension caused by startle. Before-after study in single rat was performed
and found that there was one differential protein identified samely in five rats, in addition, 19
differential proteins were identified samely in four of five rats, and these proteins were associated
with the change of nerve, motion, metabolism and blood pressure, which include catalytic subunits
and regulatory subunits of glutamate-cysteine ligase, which realted to the function of startle. These
results laid the foundation for the research of startle mechanism, and to find medicine for the
treatment of psychological terror target provides a new method. At the same time, it fully illustrates
the sensitivity of urine and opens up a new field for the exploration of urine.
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Figure 1 Technical roadmap
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Figure 2 HCA analysis of identified urine proteins
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Table 1 Details of differential proteins

Accession Protein names Fold change Trend P value
F1LUS1 Ig-like domain-containing protein 7.58 1 1.81E-03
P61972 Nuclear transport factor 2 2.24 1 1.40E-04
G3Vv8Z5 Ig-like domain-containing protein 1.78 1 9.83E-03

—

D4A9Q5 Carboxypeptidase M 1.76 6.28E-03




Accession Protein names Fold change Trend P value

Q6AXR4 Beta-hexosaminidase subunit beta 1.73 1 4.21E-03
P85971 6-phosphogluconolactonase 1.62 1 1.70E-03
AOA0G2K3W2 Coagulation factor V 1.59 1 9.50E-03
G3V6V1 Aminopeptidase B 1.56 1 1.79E-03
Q7TPK2 Ac2-120 1.55 1 7.45E-03
G3V647 Pyridoxal kinase 0.65 ! 5.73E-03
P63029 Translationally-controlled tumor protein 0.65 ! 7.57E-03
P48500 Triosephosphate isomerase 0.63 ! 3.46E-03
Q99MA2 Xaa-Pro aminopeptidase 2 0.58 ! 5.82E-04
Q5XI173 Rho GDP-dissociation inhibitor 1 0.58 } 6.86E-03
P42854 Regenerating islet-derived protein 3-gamma 0.55 l 9.73E-03
P62749 Hippocalcin-like protein 1 0.53 l 6.00E-04
Q9ESG3 Collectrin 0.49 ! 1.43E-03
P46413 Glutathione synthetase 0.48 l 6.50E-03
P29975 Aquaporin-1 0.46 } 7.57E-04
Q64319 Neutral and basic amino acid transport protein rBAT 0.33 ! 7.72E-03
G3V8X5 Solute carrier family 5 0.32 } 5.49E-03
AO0A0G2JT43 Solute carrier family 2 0.25 l 4.98E-03
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Figure 3 Biological process analysis of differential proteins
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Figure 4 Veen map of differential proteins in single rat
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Table 2 The co-identified differential proteins (homo sapiens)

Uniprot ID Protein names relevant research
P48507 Glutamate--cysteine ligase regulatory subunit
Q07837 Neutral and basic amino acid transport protein rBAT
P15104 Glutamine synthetase Epileptogenesis [/
AOPJK1 Sodium/glucose cotransporter 5
P48506 Glutamate--cysteine ligase catalytic subunit
ABK714 Calcium-activated chloride channel regulator 1
Q9Y6R7 IgGFc-binding protein
P08118 Beta-microseminoprotein
Q3LXA3 Triokinase/FMN cyclase
P07098 Gastric triacylglycerol lipase
Q9Y2S2 Lambda-crystallin homolog
000159 Unconventional myosin-Ic

Q9H4AM9 EH domain-containing protein 1




Uniprot ID Protein names relevant research

P21399 Cytoplasmic aconitate hydratase oxidative stress®
P60709 Actin, cytoplasmic 1
P49189 4-trimethylaminobutyraldehyde dehydrogenase
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