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Abstract ̔ 

Cardiovascular disease is the leading cause of death in the world today.  

Atherosclerosis is an important pathological basis of c 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.  

Keywords̔ Atherosclerosis;Urine proteome;Chemical modification of protein;Early 

biomarker 
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Fig . 1 Experimental flow graph  
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2 Һꜚ ᵣ O № Ȃ 

A O ̕B O ̕C Ȃ 

Fig. 2 Results and quantitative analysis of oil red O staining of whole aorta.  

A Results of oil red O staining in control group ;  B Results of oil red O staining in 

experimental  group; C T he comparison of  staining  area ratio.  
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3 W1ҍW0 ̂p̖0.05 Ȃ̃ 

Fig .3 B iological  processes enriched  by differential  proteins  between week 1 and week 0 

samples of  experimental  group̂p̖0.05̃.  
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4 ̂M1/M2/M3/M4/M5̃ҍW0 Ȃ 

Fig .4 V enn diagram of  differential  proteins  between other  time points ̂M1/M2/M3/M4/M5̃  

and week 0 samples of  experimental  group.  
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5 ̂p̖0.05 Ȃ̃ 

Fig.5 B iological  processes enriched  by continuous  changing proteins  in  the  self  control  

of  experimental  group̂p̖0.05̃.  
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6 ̂p̖0.05 Ȃ̃ 

Fig .6 C hanges of  pathway in  the  self  control  of  experimental  group̂p̖0.05̃.  
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Tab.3 Biological  processes enriched  by differential  proteins  between adjacent  time points  of  
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Group Biological  Process P- value 

EM2- EM1 
immune system process 

cell adhesion  

0.0220  

0.0340 

EM3- EM2 None  

EM4- EM3 

negative regulation of inflammatory response 

regulation of cell growth  

cell adhesion  

0.0017  

0.0410  

0.0460 

EM5- EM4 

wound healing 

copper ion transport  

regulation of neuron death  

response to reactive oxygen species  

immunoglobulin mediated immune response 

retina homeostasis  

0.0005  

0.0240  

0. 0250  

0.0330  

0.0350  

0.0390 

̂2̃ ҍ  

ҍ № ̆

W0/W1/M1/M2/M3/M4/M5№≢ ⌠ 44/ 16/ 54/23/48/57/46 ҩ ̂ 4ȁ

1 Ȃ̃ 
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ῒ֪ז ᵣ Ҭ ֪ № [14]̆ W0 Һ

1/2/3/5/17/18/20 ᵞԍ Ȃ ҍ̆ẫ  ̆

Ҭ LAMP- 2 [45]Ȃῤ CӞ

Ҭ [21]Ȃ LL- 37 ꜚ

Ҭ֟ ̆ № ᵬ̆ҹᾧ ╕

ᵬ ׆̆ ꜚ ᾧ [104]Ȃ ҍ ꜚ

ῤ ҳ ῏[42]Ȃ 

2ȁ  AȁSH3 3ȁ

Aȁ ȁCMRF35№ 3 ҍꜚ

῏Ȃ 

ѿ ̆ 16 Ȃ

└ ᵣ ⁞ ⁞ ꜚ
[105]Ȃ B ꜚ ῤ ῤ ׆̆ ⱴԅ

[106]Ȃ ꜚ Ҭ B ҉ ҍ ῏[107]Ȃ

̆ E Ҭ̆ Ҍ
[31]Ȃ ѿ ҍ₀ ꜚ Ӟ̆ΐ ҍꜚ

῏ ⱳ
[108]
Ȃ № ꜚ

[109]
Ȃ 

ᾢ╠ ⌠ ̆ № 2B 20ȁN-Ә

Ӳ - 6 ȁ 10 á- Ӳ ҍꜚ

῏Ȃ 

M1 ̆ ҍ 54ҩ Ȃ 

ᾢ╠ ⌠ ̆ Ҭ ӎ ץ ⱴ

ⱬ ̆p ᴪⱴ▲ꜚ [110]Ȃ

ⱴ̆ Һ [111]Ȃ Ҭ 3

ῤ ֙̆ ꜚ ӊ╠ [112]ȂT-

ῤ ꜚ Ҭ ῏ [46]Ȃ

Ḇ ⱳ ꜚ ӈ
[113]Ȃ ꜚ Ҭ [44]ȂNPC ῤ

ᵣ 2ҍ NPC1 ᵬ ̆ NPC1 ꜚ Ҭ ῏

ᵬ [114]Ȃ ֦ ↓ 19 ᾧ Ҭ ᵬ [115]Ȃ

Dΐ ꜚ ᵬ [116]Ȃ (CP) ѿ ꜚ
[117]
Ȃ ╠ c - ῤ

2ΐ ꜚ ᵬ ̆ HDL №
[118]ȂI Ӟ ҹꜚ ╠ ̆ á ᴪ ⱴ

[119]Ȃ ף Ҭ

῏ ᵬ [29]ȂҬ ꜚ Ҭ ᵬ ̆ ῒ Һ

ᵣ I [23]Ȃ B12 ꜛԍ ꜚ

῏ ̆ 2 ץ B12[33]Ȃ

̆ ҍ ̆ῒ ҍꜚ ῏[67]̆â-

ҍ ℗ ῏[66]Ȃ ᵣ I Igâ- 2A C ҍᾧ Ȃ

1 2 ᵞ Ҋ̆ ֲ ῤ Ҭ ⁞
[24]̆ 2 ῒ׃ ץ Ӳ ₀ 3
[25]Ȃ SCUBE2 HhḤ ꜚ Ҭ

ᵬ [41]Ȃ ≠ (ANP) (NEP) ̆ ⁞ ᴴ ῤ
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[120]Ȃῤ № └

ꜚ ᵞ[121]Ȃ / 1̂ QSOX1̃ Ḇץ
[122]ȂT- ῤ ꜚ

Ҭ ῏ [39]ȂỲӲ Ҭ ᵬ ̆

ȁꜚ [48]Ȃ

ѿ [36]Ȃ ᵞ

ῙҌ - -ꜚ №[27]Ȃ 

EFEMP1ȁ ᵣḠ ȁ 1Cȁ T2-

Aȁ ᵣ 1B ȁ 6DȁSPINK1ȁCostars ABRACLȁAfaminȁ

WFDC2ȁ 1ȁ YIPF3ȁá á֒ ȁ№

2B 2 LEG1 ҍꜚ ῏̆ ⱬᵬҹ

Ȃ 

M2̆ 23ҩ Ȃ 

ᾢ╠ ⌠ ̆á- 1 ѿ ̆ á-

3 ץ à └ NF -éB MAPKḤ ̆ ῤ

ᵬ [123]Ȃ 80 ᵣ ᵣῤ Ҭ

ԅ ᵬ ĂpoE- / - Ҭ ֲ 80

Һꜚ ⱴ[124]Ȃ ҍ

7- KC-  mir - 144-  idh2 Ḇ ꜚ [125]Ȃ A- I

ꜚ Ҭ ⌠Ḡ ᵬ [126]Ȃ -

ᵣ ꜚ ῏ [127]Ȃ - 1 (KLK1)

(ACE)№≢ - - ңҩ῏

№ ̆ ̆ ꜚ Ҭ ᵬ [128]ȂCD59a

ҍꜚ Ҭ ₯ (MAC) ⱴ

ⱴ ῏[129]Ȃ ꜚ Ҭ ᵬ [46]Ȃ

GM2 Ӟ ץ ȁ № ̆ ᵬҹѿ

ῤ [26]Ȃ ⱳ № A

ⱳ ṿ ᵞ̆ ⱴ̆ ԅ ⱴ
[130]Ȃꜚ ҍ C ᵞ ῏ ̆ ԍῒז

ꜚ [131]Ȃ 

M3̆ 48ҩ Ȃ 

ᾢ╠ ⌠ ̆ ү 3 ҹѿ ꜚ

Ḡ [132]̆ ү 2b (Sprr2b) CFsҬ҉

ӊѿ[133]Ȃ - 1/ - 1 ꜚ NADPH

׃ ᴰ [134]Ȃ 6 15 ῏ ̆ᵖ

1 ῒ׃ ҍꜚ ῏[135]ȂI

ꜚ [ 34]ȂIg kappa V- II  26- 10ȁᾧ

kappa Ig lambda- 1 C ҍ ᾧ Ȃ 1à1ҍ ῏

̆p ╝ 2 ⁞ץ ꜚ
[136]Ȃῤ ⱳ ҹ ꜚ ῒ̆ №

̆ № - 1̂ICAM- 1̃ № - 1̂VCAM- 1̃
[137]Ȃ C̆CN4 ҍà5á1 ԑᵬ ̆Ḇ

[35] ῒ̆ ꜚ Ҭ ῏ ᵬ Ȃ

2 Һꜚ ꜚ [138]Ȃ Ӳ
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₀ 3 ᴪ תּ ⌠ꜚ [18] ⱴ̆

▲ꜚ Ḇ [19]Ȃ ѿ ̆ ץ

ҍ̆ꜚ ῏[139]Ȃ ץ

╕ ᵞ ᵣ ῏ Ḇ ῒ [20]Ȃ 

BȁSPARC 1ȁ 6 ῏ 8

ҍꜚ ῏̆ ҹ ⱬȂ 

M4̆ 57ҩ Ȃ 

ᾢ╠ ⌠ ̆ Atox1 Ḇ ᴴ

תּ ҍ ᴴ ῤ [140]ȂIgé V- III 50S10.1

ҍ ᾧ Ȃ └ ᵣ ⁞ ⁞

ꜚ
[105]
Ȃ ѿ ⱳ

̆ ҍ Ԋᴆ ֙ ῏[141]Ȃ ᵣà-

ҍԅ  [142]Ȃ afadin ҍ ꜚ

Ҭ ᵬ [143]Ȃ ̆ E

Ҭ̆ Ҍ [31]Ȃ ֲꜚ

Ҭ̆ Lҍ ›֙ ῏[23]Ȃ ׃

ꜚ ᵬ ̆ ⱴ ApoE ꜚ
[144]Ȃ Ҝ └╕ A3 Ҭ ҍֲ ꜚ

῏[50]Ȃ ᵣ C3 ꜚ Ҭ ᵬ [145]ȂҬ

῏  (NGAL) (MMP) 9 ̆ ꜚ

Ҭ Ҍ ׃ [146]Ȃ 

╠↓ ȁ╠ ȁATP ֒ A 13ȁԋ- N-

Ә ȁ Ә à- ҍꜚ

῏̆ ҹ ⱬȂ 

M5̆ 46ҩ Ȃ 

ᾢ╠ ⌠ ̆ ꜚ Ҭ̆á-

2- ҍҌ Ԋᴆ ғ ῏[147]Ȃ ╠↓ D2

ᴪḆ ꜚ [148]Ȃ Z ῤ ꜚ

Ҭ ᵬ [149]Ȃ └PDGF ̆

PDGF ѿ ҍ ꜚ [150]ȂIgé

V- III PC 3741 / TEPC 111 Ig V AC38 205.12 ҍ ᾧ Ȃ

̆ ҍ ῒ̆ ҍꜚ

῏[67]Ȃ ᵣ 4 (Prg4) ӎ ⱴ E

ᵞ ᵣ ꜚ [151]Ȃ 

ῤ ᵣ 1ȁ ᾧ ᵣȁ - 3- ԑ

ᵬ 1ȁ 2 № 1A ҍꜚ

῏̆ ҹ ⱬȂ 

 

DAVID GO№ ̆Ҍ

7 Ȃ ף ף ῏ ׆ W0 ҍ

̆ W0 M4ңҩ ̆ᾧ ῏ ȂM1 Һ

⌠ ῏ ̆M2 Һ ⌠ ῏ ̆M3

₮ ᴴ ̆Ӟ ῏ ̆M4 ᾧ ῏

̆ ₮ ̆M5
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ᵬ ῏ ₮ Ȃ 

̆ ꜚ ̆ᵞ (LDL) ꜚ

ῤ Ҭ ׆̆ ᾧ ╕ ̆ ῒזḱ ̆ΐ Ḇ

ᾧ Ȃῖ Ҭ ̆ ₮ ⱳ ̆ ҍ

ῤ № ׆ ῀ῤ Ȃѿ ῀ῤ ̆

ץ ҹ ̆ ֓ ҍ ᵣ̆

ҹ ̆ ꜚ ȂT Ӟ ץ ῀ῤ ̆

ᾧ ȁῤ ⱳ ȂҬ Ҭ ץ

׃ ᵬ Ҋ ⌠ῤ Ҭ̆№ ̆ [152]Ȃ

Ҭ̆ ѿ ҍ ⌠ԅ҉ № ̆

M1 ⌠ ̆ ҍ ῏̕ M2

⌠ҍ ῏ ̆ ҍ LDL

῏̕M3 ̆ ⌠ M4ᾧ̕תּ ῏

̆ ҍ T ᾧ ҍ ῏̆

ҍ ῏̕M5 ̆

ᴪ№ ̆ ᴪ №Ȃ № ҡ

Ҍ ̆ ⱴ
[153]
̆ ꜚ

Ҭ ᵬ [154]Ȃ Ҍ ⌠

ѿ ҉ҍ ̆ ΐ

ⱬȂ 

 

ӊ ̆ W0 ҍ̆ ף ῏ ̆

ApoE ᶏ ⌠ ̆

ᵣ Ȃ ȁᾧ ȁ Ӟ ҍꜚ

℗ ῏[59, 155 - 157]Ȃ ѿ ̆ BḤ

ȁ Ҭ ᵬ ̆ ꜚ [158]Ȃ

ѿҩ ̆ ҩ Ȃ

ꜚ ῤ -Ҭ ‗ ̆ ꜚ [159]̕ ᵣ

ῖ Ӟҍꜚ ῏[145]̕ ҍ ԑᵬ ֟ ̆

׆ LDL̆ ꜚ Ҭ [160]Ȃ M2̆ ΐ

ꜚ ̆ ┬̆ ╠↓ ѿ

֟
[161]
Ȃ M3̆H ҍꜚ ῏

[54]
Ȃ M4̆ ERK1/ERK2

(INS) ₀ Ҭ ᵬ [57]̕

ԍ ῤ Ḇ ȁḆꜚ M1 ̆ ᵞ

ῤ Ḇ M1 M2 ׆̆

ꜚ [73]̕ ᵣ ף Һ ᵣ

II ҍꜚ ῏[73, 162] Ȃ M5 Ҭ̆ɐ ᶳ׃

(CMA) ף ף Ҭ ҉ ᵬ [163]Ȃ 
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7 ҍ ⱳ ̂p̖0.05 Ȃ̃ 

Fig.7 F unctional  annotation  of  differential  proteins  in  different  time points  between 

experimental  group and control  group̂p̖0.05̃.  

3.3 ḱ №  

ҹ ѿ ꜚ ḱ ̆

EW0/EM5/CM5҈ҩ ῍ 15ҩ ̆ ԍ open- pFind ᴆ

̂.raw̃ӊ ̆ pBuild Ҭ ₮№ Ȃ 

15ҩ Ҭ῍ ⌠ 923 Ҍ ḱ ῒ̆Ҭ EW0 ῍ ₮ 468

ḱ ̆EM5 ῍ ⌠ 748 ḱ ̆CM5 ῍ ⌠ 611

ḱ Ȃ 
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8 ҈ ḱ Ȃ 

Fig .8 V enn diagram of  modification  types in  three  groups.  

 

ḱ № ̆ CM5 ҍῒזң №̂

9 Ȃ̃ 

EW0 ҍ EM5 Ҍ ḱ ᵝ №̆ ╠

ḱ ȂῒҬ̆ 1 ḱ ҹ EW0 ғ 4ҩ҉ץ Ҭ

̂ ҹ 5̃̆ 23 ḱ ҹ EM5 ғ 5ҩ҉ץ Ҭ ̂

ҹ 6̃̆ 68 ḱ ҹң ῍ ғ ̂FCů1.5Ů0.67̆

p̖0.05 Ȃ̃ CM5 EM5 Ҍ ḱ ᵝ №̆

ӊ Ҍ ȂῒҬ̆ 8 ḱ ҹ CM5 ғ 3ҩ҉ץ

Ҭ ̂ ҹ 4̃̆ 19 ḱ ҹ EM5 ғ 5ҩ҉ץ Ҭ

̂ ҹ 6̃̆ 72 ḱ ҹң ῍ ғ ̂FCů1.5

Ů0.67̆p̖0.05̃̂ 4 Ȃ̃ 
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9 ҈ ῃḱ Ȃ 

Fig .9 Unsupervised clustering of  all  the modification  types in  three  groups.  

 

10 ҍ ḱ Ȃ 

Fig .10 V enn diagram of  differential  modification  types in  self  control  and group control .  
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ҹ Ẋ ̆ └

Ȃ ḱ ᵝ ╠ԓ ḱ ̆ ѿ Ҭ ғ

ҩ Ҭ ḱ ȁ ҍꜚ ῏ ḱ

ҍῒ ῏ ḱ Ȃ EM5- EW0 Ҭ 20 ḱ ̆

EW5- CM5 Ҭ 25 ḱ ̆ ḱ ᵝ ᵝ Ҭ ᶛ̂ 5̃̆

‰ҹFCů1.5Ů0.67̆p̖0.05Ȃ Ҭ̂EM5-

EW0̃̆ N ḱ ̂Carbamyl[AnyN- term] ȁ̃  CHDHḱ

̂CHDH[D]̃ȁ -Trp̂ף >Kynurenin[W]̃ ȁ ḱ

̂Oxidation[P] ȁ̃ ḱ ̂Cysteinyl[C] ȁ̃

ԋ ḱ ̂SulfurDioxide[C] ȁ̃ NO_SMX_SIMDḱ

̂NO_SMX_SIMD[C]̃ Delta_H(2)C(3)ḱ ̂Delta_H(2)C(3)[K] ̃

Ȃ Ҭ̂EM5- CM5̃̆ ḱ

̂Guanidinyl[K] ȁ̃ ḱ ̂PhosphoUridine[Y] ȁ̃N

ḱ ̂Carbamyl[AnyN- term] ȁ̃N Delta_H(2)C(2)ḱ

̂Delta_H(2)C(2)[AnyN- term]̃ ԋ ḱ

̂Dihydroxyimidazolidine[R] ̃ Ȃ 

⌠ Ҭ̆ ҍ

̆ ≢ ꜚ ⱳ [164]Ȃ ף

Һ ̆ ꜚ Ҭ ᵬ [165]Ȃ ץ

̆ ҍ ℗ ῏[166]Ȃ Ӟ

ҹꜚ [167]Ȃԋ / 

ҍ ῏ ҹֲ [168]Ȃ

Delta_H(2)C(3)ḱ Ӟ Ҙ 38ᵝⱴ ̆ Ҙ àȁáҌ

̆ ҹ ⱳ ׃ [169]Ȃ  CHDHḱ

NO_SMX_SIMDḱ ҍꜚ ῏̆ ḱ ᵝ

Ȃ 

└ Ҭ ⌠ Ӟ̆ ֪̆ ׃╕ Ḥ Ҭ

ҍꜚ ῏ H̆NE ONE ῒ ֪

╕̆ ѿ ҉ └Ḇ [170]ȂNä- - (CML)

ꜚ Ҭ ̆ ҍῒ ῏[171]Ȃ

Ҭ ץ └
[172]
Ȃ LDLR(- / - )ꜚ Ҭ

ᵬ [173]Ȃ ̆ Ә Ӟ ̆ ₮

Ҭ Ә [174]Ȃ ᵞ

ꜚ Ҭ ⌠[175]Ȃ ̆ ḱ

ҍ ῏̆ ҍ ף Ȃ 

ḱ Ҭ̆ № ḱ

̆ ӊ ̆ N Delta_H(2)C(2)ḱ Ӟ Ә 26ᵝ

ⱴ Ә̆ ѿץ notch ᶭ ┬ ׆̆ Ḇ ꜚ
[176]Ȃ ꜚ ῤ

└̆ Әԋ - 1 ֲ Ҭ ү

֟ [177]Ȃ ̆ ḱ Ӟ ҍꜚ ῏Ȃ 

└ Ҭ ⌠ ̆ ̆ ῒ

ҍ 2̆- Ҁ ȁҘԋ Ҁ Ҭ
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ᶛ [178]ȂNä- - (CML) ꜚ

Ҭ ̆ῒ PI3K/Akt Ḥ └Ḇ ԅ ›֙ ꜚ
[179]̆ ҍῒ ℗ ῏ ҬӞ Ȃ

֟ ԋ Ҙ ̂DOPÃ̆ Ҭ DOPA ῏

Ҭ ̆ ꜚ ῤ [180]Ȃ 
 

Һ̆ ̆ ῒ Ҭ

Һ ғ ҹ Ԉ֜ Ҭ [181]̆

ῒז ꜚ Ȃꜚ Ӟ ⱴ̆ ⌠

ҩ ⱬȂ ѿ

Ӟᴪ ᴨ Ȃ ֲ̆ Ҭ Ҍ Һ ̆ └ԅ

ֲᵣ ѿ ̆ ᵌ ̂ ̃ ꜚ

ҳ Ȃ ῏ԍ ḱ № Ҭ̆ └

Ҍ ӊ ̆ ⌠ ѿ Ȃ 

4  

ԅ ApoE- / -ꜚ Ȃ

ᶏֽ ѿ ̆

̆ ̆ ⌠ ҍ

ף ף ῏̆ ΐ ᵣ ⱬ̕

Ҭ ғ ל ῒ

ҍꜚ ῏ ᵬҹῒ Ȃ Ҍ

⌠ ѿ ҉ҍ ̆

ΐ ⱬȂ ҍ ₮

ḱ Ӟ ҍꜚ ῏̆ ᵬҹ

Ȃ 
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1 W1ҍW0 Ḥ Ȃ 

Tab.1 Details  of  differential  proteins  between week 1 and week 0 samples in  experimental  group.  

Uniprot  Human Uniprot Protein Name P- value Fold Change Mechanism or Biomarker 

B5X0G2 

P11588 

A2BIM8 

Q9JI02 

Q5FW60 

Q07797 

Q61838 

P11591 

Q64695 

Q91WR8 

P06797 

P13597 

Q9JK39 

P01898 

 

P55292 

P23780 

Q60648 

P00688 

P70269 

P11859 

Q6UGQ3 

O88322 

No 

No 

No 

No 

No 

Q08380 

No 

No 

Q9UNN8 

P59796 

P07711 

P05362 

A8MVZ5 

P01891 

 

Q02487 

P16278 

P17900 

P04746 

P14091 

P01019 

No 

Q14112 

Major urinary protein 17  

Major urinary protein  1 

Major urinary protein 18  

Secretoglobin family 2B member 20  

Major urinary protein 20  

Galectin - 3- binding protein  

Pregnancy zone protein  

Major urinary protein 5  

Endothelial protein C receptor  

Glutathione peroxidase 6  

Cathepsin L1 

Intercellular adhesion molecule 1  

Butyrophilin - like protein 10  

H- 2 class I histocompatibility antigen, Q10 

alpha chain  

Desmocollin- 2 

Beta- galactosidase  

Ganglioside GM2 activator  

Pancreatic alpha - amylase 

Cathepsin E 

Angiotensinogen 

Secretoglobin family 2B member 2  

Nidogen- 2 

0.0008  

0.0007  

0.0014  

0.0488  

0.0121  

0.0077  

0.0411  

0.0136  

0.0150  

0.0469  

0.0146  

0.0432  

0.0446  

0.0429  

 

0.0160  

0.0384  

0.0382  

0.0311  

0.0299  

0.0338  

0.0270  

0.0004  

7.92  

7.84  

3.19  

2.75  

2.65  

2.59  

2.46  

2.40  

2.23  

1.99  

1.84  

1.66  

0.60  

0.59  

 

0.57  

0.56  

0.56  

0.55  

0.54  

0.51  

0.49  

0.43  

[14]  

[14]  

[14]  

ĺ 

[14]  

[15][16]  

[17]  

[14]  

[18]  

[19]  

[20]  

[21][22]  

ĺ 

[23]  

 

[24][25]  

ĺ 

[26]  

[27]  

[28]  

[29]  

ĺ 

ĺ 
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2 Ḥ Ȃ 

Tab.2 Details of continuous changing differential proteins in self control of experimental group.  

O88968 

P11087 

Q4KML4 

P35230 

A2AEP0 

P20062 

P02452 

Q9P1F3 

Q06141 

No 

Transcobalamin- 2 

Collagen alpha - 1(I) chain  

Costars family protein ABRACL  

Regenerating islet - derived protein 3 - beta 

Odorant- binding protein 1b  

0.0155  

0.0080  

0.0181  

0.0012  

0.0213 

0.39  

0.34  

0.28  

0.24  

0.20 

[30]  

[31]  

ĺ 

[32]  

[33]  

Uniprot  Human  

Uniprot  

Protein Name Fold Change Mechanism or 

Biomarker EW0 EM1 EM2 EM3 EM4 EM5 

B5X0G2 

P11588 

P01665 

Q61646 

P04441 

Q5FW60 

P11591 

P0CW03 

Q03404 

Q9Z0M9 

P11589 

P17047 

No 

No 

No 

P00738 

P04233 

No 

No 

No 

Q03403 

O95998 

No 

P13473 

Major urinary protein 17  

Major urinary protein 1  

Ig kappa chain V - III region PC 7043  

Haptoglobin  

H- 2 class II histocompatibility antigen gamma chain  

Major urinary protein 20  

Major urinary protein 5  

Lymphocyte antigen 6C2 

Trefoil factor 2  

Interleukin - 18- binding protein  

Major urinary protein 2  

Lysosome- associated membrane glycoprotein 2  

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

11.94  

9.59  

ĺ 

ĺ 

ĺ 

4.24  

3.94  

2.91  

1.76  

ĺ 

ĺ 

ĺ 

27.92 

18.11 

11.01 

7.68 

4.99 

6.10 

5.26 

4.45 

3.04 

3.01 

2.52 

2.10 

27.91  

17.19  

8.41  

8.66  

5.50  

5.57  

4.40  

2.95  

2.16  

2.08  

2.56  

3.13  

20.90  

21.96  

18.15  

5.76  

10.95  

7.53  

6.76  

6.45  

5.91  

3.93  

4.30  

3.20  

11.18  

9.24  

9.95  

11.25  

4.80  

4.28  

3.95  

2.59  

2.41  

3.08  

2.43  

2.64  

[14]  

[14]  

ĺ 

[39]  

[40]  

[14]  

[14]  

ĺ 

[34]  

[41]  

[14]  

[42]  
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4 Ḥ  

Q9Z0K8 

P09803 

P61110 

P01837 

P01631 

Q8R242 

P11276 

P07309 

Q921I1 

P11859 

P07759 

P07758 

O54775 

O88968 

Q4KML4 

P35230 

P02816 

P29699 

P13020 

Q9JJS0 

O88322 

Q8C6C9 

P11087 

O95497 

P12830 

P61109 

P01834 

No 

Q01459 

P02751 

P02766 

P02787 

P01019 

P01011 

P01009 

O95388 

P20062 

Q9P1F3 

Q06141 

P12273 

P02765 

P06396 

Q9NQ36 

Q14112 

Q6P5S2 

P02452 

Pantetheinase 

Cadherin- 1 

Kidney androgen- regulated protein  

Immunoglobulin kappa constant  

Ig kappa c hain V - II 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(I) chain  

 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

0.44  

ĺ 

0.51  

0.24  

0.36  

0.32  

0.18  

ĺ 

0.39  

0.39  

0.23  

0.24  

ĺ 

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 

ĺ 

[43]  

[31]  

ĺ 

ĺ 

ĺ 

[44]  

[45]  

[46]  

[29]  

[47]  

[31]  

[35]  

[30]  

ĺ 

[32]  

[48]  

[36]  

[37]  

[38]  

ĺ 

ĺ 

[31]  
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Tab.4 Details of differential proteins between experimental group and control group in different time points.  

Uniprot  
Human 

Uniprot  
Protein Name 

Fold Change Mechanism 

or 

Biomarker 
EW0-

CW0 

EW1-

CW1 

EM1-

CM1 

EM2-

CM2 

EM3-

CM3 

EM4-

CM4 

EM5-

CM5 

P35230 

P13020 

P97426 

O88322 

P29699 

P07758 

P07309 

P49183 

P01864 

P19221 

P61110 

Q9Z0M9 

P05533 

O09043 

P03953 

Q91VW3 

P15379 

P04441 

P25119 

Q06141 

P06396 

P12724 

Q14112 

P02765 

P01009 

P02766 

P24855 

No 

P00734 

P61109 

O95998 

No 

O96009 

P00746 

Q9H299 

P16070 

P04233 

P20333 

Regenerating islet - derived protein 3 - beta 

Gelsolin  

Eosinophil cationic protein 1  

Nidogen- 2 

Alpha- 2- HS- glycoprotein  

Alpha- 1- antitrypsin 1 - 1 

Transthyretin  

Deoxyribonuclease- 1 

Ig gamma- 2A chain C region secreted form  

Prothrombin 

Kidney androgen- regulated protein  

Interleukin - 18- binding protein  

Lymphocyte antigen 6A- 2/6E- 1 

Napsin- A 

Complement factor D 

SH3 domain- binding glutamic acid - rich - like protein 3  

CD44 antigen 

H- 2 class II histocompatib ility antigen gamma chain  

Tumor necrosis factor receptor superfamily member 1B  

5.22 

2.83 

2.57 

2.32 

2.27 

2.11 

2.06 

1.79 

1.55 

0.63 

0.62 

0.60 

0.60 

0.59 

0.59 

0.58 

0.58 

0.54 

0.54 

ĺ 

ĺ 

ĺ 

1.96 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

0.47 

0.30 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

0.25 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

2.22 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

1.77 

ĺ 

ĺ 

0.58 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

2.11 

ĺ 

0.42 

ĺ 

ĺ 

ĺ 

4.59 

1.74 

ĺ 

ĺ 

7.57 

ĺ 

ĺ 

0.25 

ĺ 

ĺ 

ĺ 

ĺ 

6.55 

ĺ 

ĺ 

ĺ 

2.60 

ĺ 

3.43 

13.02 

ĺ 

ĺ 

ĺ 

ĺ 

0.39 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

0.54 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

[32]  

[37]  

[89]  

ĺ 

[36]  

[31]  

[90]  

[91]  

ĺ 

[92]  

[31]  

[41]  

ĺ 

ĺ 

[93]  

ĺ 

[94]  

[40]  

[95]  
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Q00993 

P07361 

P09470 

Q91WR8 

Q62395 

Q9DAK9 

O88188 

Q60932 

P11589 

Q62266 

P17047 

P0CW03 

Q60590 

P01665 

P04939 

Q6SJQ5 

Q64695 

E9Q557 

P11591 

P51437 

Q5FW60 

A2BIM8 

Q61646 

P11588 

B5X0G2 

Q9JI02 

P30530 

P02763 

P12821 

P59796 

Q07654 

Q9NRX4 

O95711 

P21796 

No 

No 

P13473 

No 

P02763 

No 

No 

Q6UXZ3 

Q9UNN8 

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 

Lysosome- associated membrane glycoprotein 2  

Lymphocyte antigen 6C2 

Alpha- 1- acid glycoprotein 1  

Ig kappa chain V - III region PC 7043  

Major urinary pr otein 3  

CMRF35- like 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 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

0.45 

ĺ 

0.49 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

0.50 

ĺ 

0.45 

0.34 

2.83 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

3.82 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

6.10 

ĺ 

ĺ 

28.79 

ĺ 

0.51 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

3.68 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

2.16 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

1.98 

ĺ 

2.19 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

3.82 

ĺ 

ĺ 

ĺ 

2.10 

ĺ 

2.17 

ĺ 

0.23 

3.62 

0.13 

ĺ 

3.34 

ĺ 

ĺ 

ĺ 

ĺ 

6.19 

ĺ 

3.45 

ĺ 

0.08 

7.91 

ĺ 

ĺ 

ĺ 

ĺ 

4.49 

ĺ 

ĺ 

ĺ 

0.09 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

ĺ 

2.02 

ĺ 

ĺ 

3.16 

ĺ 

2.44 

ĺ 

ĺ 

2.38 

ĺ 

0.56 

ĺ 

ĺ 

2.30 

ĺ 

2.14 

ĺ 

ĺ 

ĺ 

4.06 

ĺ 

[96]  

[97]  

[98]  

[19]  

[34]  

[99]  

ĺ 

[100]  

[14]  

ĺ 

[42]  

ĺ 

[97]  

ĺ 

[14]  

ĺ 

[18]  

ĺ 

[14]  

[101]  

[14]  

[14]  

[39]  

[14]  

[14]  

ĺ 
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