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Urine proteome changes in ApoE -/- mouse model of
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Abstract
Cardiovascular disease is the leading cause of death in the world today.
Atherosclerosis is an important pathological basis of ¢ ardiovascular disease,

and its early diagnosis is of great significance. Urine is more conducive in the
accumulation and response of changes in body physiological state and is not
regulated by homeostasis mechanism, so it is a good source of biomarkers in the
early stage of disease. In this study, ApoE -/- mice induced by high fat diet for

5 months were used to construct an animal model of atherosclerosis. Urine samples

of experimental group and control group which are c57BL /6 mice with normal diet

were col lected at seven time points. Proteomic analysis method was used for self -
control and intergroup control. Self control results showed significant

difference in urine proteome before and after 1 week high - fat diet, and several
differential proteins have been reported to be associated with atherosclerosis

or can be used as biomarkers. The results of inter - group control indicated that
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the biological process enriched by the GO analysis of the differential protein

could correspond to the development of the disease. Differences in chemical
modifications of the two comparisons have also been reported to be associated

with the disease progression. This study demonstrates that urine proteomics has

the potential to monitor the changes in the body sensitively and provides the
possibility to search for early biomarkers of atherosclerosis.

Keywords Atherosclerosis;Urine proteome;Chemical modification of protein;Early
biomarker
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Fig. 2 Results and quantitative analysis of oil red O staining of whole aorta.

; B Results of oil red O staining in

experimental group; C T he comparison of staining area ratio.
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Tahl Details of differential proteins betweenweek1 and week O samples in experimental group.
Uniprot Human Uniprot Protein Name P-value Fold Change Mechanism or Biomarker
B5X0G2 No Major urinary protein 17 0.0008 7.92 [14]
P11588 No Major urinary protein 1 0.0007 7.84 [14]
A2BIM8 No Major urinary protein 18 0.0014 3.19 [14]
Q9JI02 No Secretoglobin family 2B member 20 0.0488 2.75 I
Q5FW60 No Major urinary protein 20 0.0121 2.65 [14]
Q07797 Q08380 Galectin - 3-binding protein 0.0077 2.59 [15][16]
Q61838 No Pregnancy zone protein 0.0411 2.46 [17]
P11591 No Major urinary protein 5 0.0136 2.40 [14]
Q64695 Q9UNNS Endothelial protein C receptor 0.0150 2.23 [18]
Q91WRS8 P59796 Glutathione peroxidase 6 0.0469 1.99 [19]
P06797 PO7711 Cathepsin L1 0.0146 1.84 [20]
P13597 P05362 Intercellular adhesion molecule 1 0.0432 1.66 [21][22]
Q9JK39 A8MVZ5 Butyrophilin -like protein 10 0.0446 0.60 i
P01898 P01891 H 2 class | histocompatibility antigen, Q10 0.0429 0.59 [23]

alpha chain

P55292 Q02487 Desmocollin- 2 0.0160 0.57 [24][25]
P23780 P16278 Beta- galactosidase 0.0384 0.56 i
Q60648 P17900 Ganglioside GM2 activator 0.0382 0.56 [26]
P00688 P04746 Pancreatic alpha -amylase 0.0311 0.55 [27]
P70269 P14091 Cathepsin E 0.0299 0.54 [28]
P11859 P01019 Angiotensinogen 0.0338 0.51 [29]
Q6UGQ3 No Secretoglobin family 2B member 2 0.0270 0.49 i
088322 Q14112 Nidogen 2 0.0004 0.43 i




088968 P20062 Transcobalamin- 2 0.0155 0.39 [30]

pP11087 P02452 Collagen alpha - 1(l) chain 0.0080 0.34 [31]

Q4KML4 Q9P1F3 Costars family protein ABRACL 0.0181 0.28 i

P35230 Q06141 Regenerating islet -derived protein 3 0.0012 0.24 [32]

A2AEPO No Odorant- binding protein 1b 0.0213 0.20 [33]
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Tab.2 Details of continuous changing differential proteins in self control of experimental group.
Uniprot Human Protein Name Fold Change Mechanism or
Uniprot EWO0 EM1 EM2 EM3 EM4 EM5 Biomarker

B5X0G2 No Major urinary protein 17 1 11.94 27.92 27.91 20.90 11.18 [14]
P11588 No Major urinary protein 1 1 9.59 18.11 17.19 21.96 9.24 [14]
P01665 No Ig kappa chain V -l region PC 7043 1 i 11.01 8.41 18.15 9.95 i
Q61646 P00738 | Haptoglobin 1 i 7.68 8.66 576 | 11.25 [39]
P04441 P04233 | H 2 class Il histocompatibility antigen gamma chain 1 i 4.99 5.50 10.95 4.80 [40]
Q5FW60 No Major urinary protein 20 1 4.24 6.10 5.57 7.53 4.28 [14]
P11591 No Major urinary protein 5 1 3.94 5.26 4.40 6.76 3.95 [14]
POCWO03 No Lymphocyte antigen 6C2 1 291 4.45 2.95 6.45 2.59 i
Q03404 Q03403 | Trefoil factor 2 1 1.76 3.04 2.16 591 241 [34]
Q9z0M9 095998 | Interleukin -18-binding protein 1 i 3.01 2.08 3.93 3.08 [41]
P11589 No Major urinary protein 2 1 i 2.52 2.56 4.30 2.43 [14]
P17047 P13473 | Lysosomeassociated membrane glycoprotein 2 1 i 2.10 3.13 3.20 2.64 [42]




Q9Z0K8
P09803
P61110
P01837
P01631
Q8R242
P11276
P07309
Q921I1
P11859
P07759
P07758
054775
088968
Q4KML4
P35230
P02816
P29699
P13020
Q9JJS0
088322
Q8C6CY
P11087

095497
P12830
P61109
P01834
No
Q01459
P02751
P02766
P02787
P01019
P01011
P01009
095388
P20062
Q9P1F3
Q06141
P12273
P02765
P06396
QINQ36
Q14112
Q6P5S2
P02452

Pantetheinase

Cadherin- 1

Kidney androgen- regulated protein
Immunoglobulin kappa constant

Ig kappa ¢ hain V-1l region 26 -10
Di- N acetylchitobiase

Fibronectin

Transthyretin

Serotransferrin

Angiotensinogen

Serine protease inhibitor A3K
Alpha- 1- antitrypsin 1 -1

CCN family member 4
Transcobalamin- 2

Costars family protein ABRACL
Regenerating islet -derived protein 3 -beta
Prolactin -inducible protein homolog
Alpha- 2- HS glycoprotein

Gelsolin

Signal peptide, CUB and EGF - like domain - containing protein 2
Nidogen 2

Protein LEG1 homolog
Collagen alpha - 1(l) chain

e i e = = = T N e e e e Y e S e N N e

0.44

0.51
0.24
0.36
0.32
0.18

0.39
0.39
0.23
0.24

0.07

1.73
2.20
1.84
1.94
1.74
1.65
0.63
0.51
0.46
0.47
0.38
0.29
0.30
0.37
0.29
0.27
0.30
0.27
0.27
0.24
0.20
0.16
0.11

1.79
2.88
1.92
2.78
1.78
2.16
0.48
0.53
0.45
0.46
0.38
0.29
0.40
0.27
0.37
0.25
0.24
0.16
0.18
0.17
0.14
0.11
0.10

1.75
2.28
3.54
2.35
2.77
1.99
0.59
0.56
0.37
0.37
0.35
0.30
0.42
0.31
0.26
0.37
0.21
0.32
0.24
0.23
0.29
0.08
0.14

5.22
2.13
1.63
1.61
1.85
2.08
0.40
0.49
0.45
0.35
0.37
0.41
0.20
0.19
0.25
0.32
0.35
0.11
0.15
0.09
0.08
0.11
0.06




Tab.4 Details of differential proteins between experimental group and control group in different time points.

Fold Change Mechanism
Uniprot H.uman Protein Name or
Uniprot EWO | EWA | EM1 | EM2 | EM3 | EM4 | EM5 .
Biomarker
CWO| CW1| CM1| CM2| CM3| CM4 | CM5

P35230 Q06141 | Regenerating islet -derived protein 3 - beta 5.22 f i | i | | [32]
P13020 P06396 | Gelsolin 2.83 i i i i i i [37]
P97426 P12724 | Eosinophil cationic protein 1 2.57 i i i 1.77 | 7.57 i [89]
088322 Q14112 | Nidogen 2 232 | 1.96 i | i | 0.39 |

P29699 P02765 | Alpha- 2- HSglycoprotein 2.27 f i | i | | [36]
P0O7758 P01009 | Alpha- 1-antitrypsin1 -1 2.11 f i | 058 | 0.25 | [31]
P07309 P02766 | Transthyretin 2.06 i i i i i i [90]
P49183 P24855 | Deoxyribonuclease- 1 1.79 i 0.47 i i i i [91]
P01864 No Ig gamma2A chain C region secreted form 1.55 f 0.30 | | | | |

P19221 P00734 | Prothrombin 0.63 i i i i i 0.54 [92]
P61110 P61109 | Kidney androgen-regulated protein 0.62 f | | | 6.55 | [31]
Q9Z0M9 095998 | Interleukin -18-binding protein 0.60 f | | 2.11 | | [41]
P05533 No Lymphocyte antigen 6A- 2/6E- 1 0.60 f | | | | | |

009043 096009 | Napsin-A 0.59 f | | 0.42 | | |

P03953 P00746 | Complement factor D 0.59 i i i i 2.60 i [93]
Q91VW3 Q9H299 | SH3 domainbinding glutamic acid -rich -like protein 3 0.58 f | 2.22 | i i i

P15379 P16070 | CD44 antigen 0.58 i 0.25 i i 3.43 i [94]
P04441 P04233 | H 2 class Il histocompatib ility antigen gamma chain 0.54 i i i 459 | 13.02 i [40]
P25119 P20333 | Tumor necrosis factor receptor superfamily member 1B 0.54 i i i 1.74 i i [95]




Q00993
P07361
P09470
Q91WRS8
Q62395
QIDAKI
088188
Q60932
P11589
Q62266
P17047
POCWO03
Q60590
P01665
P04939
Q6SJQ5
Q64695
E9Q557
P11591
P51437
Q5FW60
A2BIM8
Q61646
P11588
B5X0G2
Q9JI02

P30530
P02763
P12821
P59796
Q07654
QINRX4
095711
P21796
No
No
P13473
No
P02763
No
No
Q6UXZ3
QIUNNS
P15924
No
P49913
No
No
P00738
No
No
No

Tyrosine - protein kinase receptor UFO
Alpha- 1- acid glycoprotein 2
Angiotensin - converting enzyme
Glutathione peroxidase 6

Trefoil factor 3

14 kDa phosphohistidine phosphatase
Lymphocyte antigen 86

Voltage - dependent anion- selective channel protein 1
Major urinary protein 2

Cornifin -A

Lysosomeassociated membrane glycoprotein 2
Lymphocyte antigen 6C2

Alpha- 1- acid glycoprotein 1

Ig kappa chain V -1l region PC 7043
Major urinary pr otein 3

CMRF38ke molecule 3

Endothelial protein C receptor
Desmoplakin

Major urinary protein 5

Cathelicidin antimicrobial peptide
Major urinary protein 20

Major urinary protein 18

Haptoglobin

Major urinary protein 1

Major urinary protein 17

Secretoglobi n family 2B member 20

0.53
0.52
0.51
0.47
0.46
0.46
0.45
0.44
0.44
0.43
0.42
0.41
0.41
0.41
0.39
0.35
0.31
0.29
0.27
0.24
0.23
0.20
0.14
0.07
0.06

0.45

0.49

0.50

0.45
0.34
2.83

0.51

2.16

1.98

2.19

2.10

2.17

0.23

3.62
0.13

3.34

[96]
[97]
(98]
(19]
(34]
[99]

[100]
[14]

[42]
[97]
[14]
[18]

(14]
[101]
(14]
(14]
(39]
(14]
(14]
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