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Changes of urinary proteins in a bacterial meningitis rat model
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Abstract: Unlike cerebrospinal fluid or blood, urine accumulates metabolic changes of the body and has the potential to
be a promising source of early biomarkers discovery. Bacterial meningitis is a major cause of illness among neonates and
children worldwide. In this study, we used Escherichia coli-injected rat model to mimic meningitis and collected urine
samples on day 1 and day 3. We used two different methods to digest proteins and analyzed peptides by liquid
chromatography coupled with tandem mass spectrometry (LC-MS/MS). We identified 17 and 20 differential proteins by
two methods respectively on day 1, and 5 differential proteins by filter-aided digestion method on day 3. Finding these

differential proteins laid a foundation to further explore biomarkers of bacterial meningitis.
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Fig. 1 Process of protein identification in the bacterial meningitis rat model. Urine was collected on day 1 and 3 after
injection with E. coli. The urinary proteins on day 1 were digested by gel digestion and filter-aided digestion, the urinary
proteins at day 3 were by filter-aided digestion. All digested peptides were quantitated by Orbitrap Fusion Lumos.
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Fig. 2 Histopathology of brain tissue from rats with
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Fig. 3 Clinical parameters of rats in the meningitis. (A) The symptom scores of rats on day 1 and 3 after the
injection. (B) The weight of experimental rats.
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Fig. 4 The leukocyte count in the cerebrospinal fluid and blood. (A) CSF leukocyte count in meningitis rats was
higher than that in control group. However, the differences were not statistically significant between the two groups.
(B) Blood leukocyte counts between meningitis and control were not significantly different.
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Fig. 5 SDS-PAGE analysis of urinary protein samples. C1-3: samples from the control group; M1-3: samples from
the bacterial meningitis group. (A) the urinary proteins of the 1st and 3rd day after surgery. (B) Five clear differential

bands of the 1st day’s urinary proteins.
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Fig. 6 The analysis of the urine protein-to-creatinine
ratio (Up/Ucr). Compared with control rats, the Up/Ucr
of meningitis rats was higher on the first and lower on
the third day after bacterial implantation. However, the
differences were not statistically significant.
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Table 1 Differential expressed proteins between the control group and bacterial meningitis in gel-digestion
Pr?]t)e n Protein name Abbreviation P value cllj:rige Cl C ZS pe(cjt;al Ii/(l)llmtls\/l V3 Trend
170 kDa

P07522 Pro-epidermal growth factor EGF 0.006 0.148 134 168 96 15 29 15 !
P14046 Alpha-1-inhibitor 3 AlI3 0.018 2972 14 9 13 33 47 27 1
070513 Galectin-3-binding protein LG3BP 0.040 2 8 5 4 9 11 14 1
55 kDa

P04937 Fibronectin FINC 0.040 0.654 21 15 19 12 10 14 l
P02764 Alpha-1-acid glycoprotein A1AG 0.022 2733 13 7 10 34 29 19 1
P01048 T-kininogen 1 KNT1 0.01  4.375 4 3 I 15 11 9 1
Qsxi43 Matrix-remodeling-associated MXRA8 0017 0426 26 19 23 5 10 14 |

protein 8

35 kDa

P17475 Alpha-1-antiproteinase A1AT 0.004 26 2 0 0 19 12 21 1
P24090 Alpha-2HS-glycoprotein FETUA 0.038 0.413 7 13 9 3 4 5§ l
P08723 Prostatic spermine-binding protein SPBP 0.006 3.142 2 3 2 7 6 9 1
P00502 Glutathione S-transferase alpha-1 GSTA1 0.032  0.300 7 9 14 2 3 4 l
P14630 Apolipoprotein M APOM 0.009  0.208 7 10 7 0 2 3 l
p301s52 Neutrophil gelatinase-associated NGAL 0000 1638 7 6 5 99 94 102 1

lipocalin

15 kDa

P02770 Serum albumin ALBU 0.021 6.733 5 0 10 48 26 27 1
P12346 Serotransferrin TRFE 0.033 17 0 0 2 16 5 13 T
P05544 Serine protease inhibitor A3L SPA3L 0.001  4.363 2 3 6 17 15 16 T

Note: C and M represent the control group and meningitis group, respectively with C1 and M1 representing No. 1 rat in

each group.
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Table 2 Differential expressed proteins between the control group and bacterial meningitis in filter-aided digestion group

Spectral counts

Protein ID Protein name Abbreviation P value Fold change Trend
C M1 M3
Q63041  Alpha-1-macroglobulin AIM 0.00 0.67 101 67 l
P98158 irc::/e—i(ilegsity lipoprotein receptor-related LRP? 0.02 0.67 93 62 !
P07522 Pro-epidermal growth factor EGF 0.00 0.64 98 63 l
P02764  Alpha-1-acid glycoprotein AIAG  0.00 4.12 21 87 i
P17475 Alpha-1-antiproteinase A1AT 0.01 1.83 29 54 1
P01048 T-kininogen 1 KNT1 0.00 1.96 29 57 i
P30152 Neutrophil gelatinase-associated lipocalin NGAL  0.00 3.08 13 41 1
P06866 Haptoglobin HPT 0.02 2.68 12 31 1
P13635 Ceruloplasmin CERU 0.02 2.17 13 27 1
P00787 Cathepsin B CATB 0.01 1.60 8 14 1
P07151 Beta-2-microglobulin B2MG  0.00 2.64 4 10 i
P10252 CD48 antigen CD438 0.00 0.52 7 4 !
Q62930  Complement component C9 CO9 0.03 2.04 4 9 1
Q642A7  Protein FAM151A F151A  0.00 0.44 5 2 l
Q02765  Cathepsin S CATS 0.01 1.71 3 6 1
P47853 Biglycan PGS1 0.00 0.20 6 1 l
Q99J86  Attractin ATRN  0.04 0.52 5 3 l
B5DFC9 Nidogen-2 NID2 0.02 0.64 6 4 l
Q4QQWS8 Putative phospholipase B-like 2 PLBL2  0.03 0.53 5 2 l
Q63556  Serine protease inhibitor A3M SPA3M  0.00 0.61 9 5 l
Q6P7A9  Lysosomal alpha-glucosidase LYAG 0.01 0.40 7 3 l
Q6IRK9  Carboxypeptidase Q CBPQ 0.04 1.50 15 22 1
P01026  Complement C3 CO3 0.02 0.62 21 13 l
P08649 Complement C4 CO4 0.00 1.83 1.85 9 16 16 1

Note: C represents the control group, and M represents the meningitis group, respectively with M1 and M3
representing day 1 and day 3.

2.6 Gene ontology 4##f 3)

PANTHER

http://journals.im.ac.cn/cjben



RigH F/AEUMERARRENREEAREFEN

x3 RBEREDTUE. FTRENFIEFNERUREARSEFHIHER

Table 3 Gene ontology of differential expressed proteins between the control group and bacterial meningitis group

Protein Molecular function Biological process Cellular component
CERU Binding Cellular process Extracellular region
Catalytic activity Developmental process
Receptor activity Localization
Transporter activity Metabolic process
Multicellular organismal process
Response to stimulus
CO4 Binding Cellular process _
Catalytic activity Metabolic process
Response to stimulus
AIM Binding Cellular process _
Catalytic activity Metabolic process
Immune system process
CO3 Binding Cellular process _
Catalytic activity Metabolic process
Immune system process
CD48 Binding Cellular process _
Catalytic activity Metabolic process
Receptor activity Immune system process
Response to stimulus
Biological adhesion
EGF Binding Biological regulation Macromolecular complex
Receptor activity Cellular process Membrane
Signal transducer activity Developmental process
Response to stimulus
FINC Binding Extracellular region
NGAL Binding Cellular process _
Catalytic activity Metabolic process
Localization
SPA3L Catalytic activity Biological regulation Extracellular region
PGS1 Catalytic activity Cellular process Cell part
Metabolic process
response to stimulus
ALAT Catalytic activity Biological regulation Extracellular region
CATB Catalytic activity Cellular process Cell part

® 010-64807509
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CATS Catalytic activity

SPA3M
FETUA

Catalytic activity
Catalytic activity

LYAG Catalytic activity
KNT1 Catalytic activity

ATRN Receptor activity

CO9

ALBU
GSTA1
B2MG

Metabolic process

Cellular component organization or Biogenesis

Immune system process

Cellular process

Metabolic process

Biological regulation

Biological regulation
Developmental process
Multicellular organismal process
Metabolic process

Biological regulation

Cellular process

Multicellular organismal process
response to stimulus

Biological adhesion

Cellular process

Developmental process
Biological adhesion

Cellular process

Immune system process
Localization

Multicellular organismal process

Response to stimulus

Extracellular region
Organelle

Cell part
Extracellular Region

Organelle

Extracellular region

Extracellular region

Extracellular region

Extracellular matrix

Extracellular region

Macromolecular complex

3 itk

AlAG
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