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摘  要 : 硝酸纤维膜法是一种简单、快速、经济的尿液蛋白质保存方法，但其与传统尿液蛋白质丙酮沉淀方法

的差异有待进一步研究。相同尿液分别经硝酸纤维膜法和丙酮沉淀法制备尿蛋白质，经液相串联质谱分析鉴定

蛋白质，采用谱图数定量，研究两种不同方法的差别。结果显示硝酸纤维膜法和丙酮沉淀法鉴定蛋白质数目几

乎相同，鉴定蛋白质在谱图数的分布上几乎相同，鉴定蛋白质在蛋白质变异系数的分布上也几乎相同。因此，

硝酸纤维膜法处理尿蛋白质与丙酮沉淀法基本一致，可以应用于大规模临床尿液样本的保存。  
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advantage over the traditionally used acetone precipitation method is still unclear. In this work, we prepared urinary 

proteins by the two methods by LC-MS/MS. Then we used protein spectra counts to assess the reproducibility of the two 

methods. Proteins identified by the two methods were almost the same in number, spectral count distribution and 

distribution of coefficients of variation value. In conclusion, nitrocellulose membrane  method is generally the same as 

acetone precipitation method. It can be used for large scale preservation of clinical urine samples.  

Keywords:  urinary proteins preservation, nitrocellulose membrane, proteomics, biological samples preservation 
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1  材料与方法 

1.1  溶液配制 

 (10 mL) 4.2 g 1.54 g

Tris 0.05 g DTT 0.04 g 10 mL  

—  (pH 6.0)

12.3 mL 1 mol/L Na2HPO4 87.7 mL 1 mol/L 

NaH2PO4 5 mol/L NaOH pH 6.0  

1.2  尿液采集 

100 mL 7 200 r/min

45 min –80 ℃  

1.3  丙酮沉淀制备尿蛋白质 

15 mL 250 mL

45 mL –20 ℃ –20 ℃

4 h 4 ℃ 12 000 r/min 25 min

EP 4 ℃         

12 000 r/min 15 min EP

–80 ℃  

1.4  硝酸纤维膜保存尿蛋白质 

1.4.1   

15 mL 7.5 mL

0.22 μm  (

57 mm   
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42 mm) 4

 (

)

56 ℃

 

1.4.2   

2 mL 1.7 mL

250 μL 0.5%

10 min (vortex) 4 ℃ 1 h 12 000 r/min

15 min 30 min

300–400 μL     

10 min

EP 12 000 r/min 15 min

–80 ℃  

1.5  蛋白质酶切与 LC-MS/MS 分析 

100 μg Wisniewski
[18]

Oasis

 (Waters UPLC)     

120 min 0.5 μL/min

A (0.1% +2% +97.9% ) 

B (0.1% +89.9% +10% ) 

5%–40% B

LTQ-Orbitrap Velos

m/z      

300–2 000 20

3 m/z

l min Orbitrap

60 000

m/z 445.120 025

35% q 0.25

10 ms  

1.6  质谱数据检索 

Mascot 2.4
[19]

Swiss-Prot    

[20]
2

10 10
6

 

0.5 Da  (Ions score or expect cutoff) 

0.05  (FDR) <1%
[21]

2  

2  结果 

2.1  SDS-PAGE 分析 

6 15 mL

3

25 μg SDS-PAGE  ( 1)  

 

 
 

图 1  不同方法制备尿蛋白质 SDS-PAGE 图  

Fig. 1  SDS-PAGE analysis of urinary proteins 

prepared by two methods. M: protein marker; NC 

represents proteins prepared by nitrocellulose 

membrane preservation method; AP represents proteins 

prepared by acetone precipitation method. 



王小蓉 等/6 硝酸纤维膜和丙酮沉淀尿蛋白质保存方法的比较 

cjb@im.ac.cn 

985 

1

 

2.2  两种方法质谱鉴定蛋白质重复性比较 

3

3 402 424 393

495 326

 ( =

/ ×100%)

80.2% ( 2A) 3

395 405 377

463 324

 ( =

/ ×100%) 82.6% (

2B) 3  

 

 
 

图 2  NC膜法 (NC) 和丙酮沉淀法 (AP) 蛋白质鉴

定重复率  

Fig. 2  Repetition rate of protein identifications by 

nitrocellulose membrane preservation method (NC) and 

acetone precipitation method (AP) respectively. (A) 

The repetition rate of protein identifications in three 

urinary samples prepared by nitrocellulose membrane 

preservation method. (B) The repetition rate of protein 

identifications in three urinary samples prepared by 

acetone precipitation method. (C) The comparison of 

common identified proteins in three urinary protein 

samples prepared by nitrocellulose membrane preservation 

method and acetone precipitation method respectively.  

 (326 ) 

 (324 ) 237

 ( =

/ ×100%)

73% 89 NC

87

3 4

3 30 kDa

NC

30 kDa NC

30 kDa NC

30 kDa
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2.3  两种方法质谱鉴定蛋白质谱图数的变异

系数比较 

326 324

( 5)

200–1 000 100–200 50–100
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图 3  NC 膜法和丙酮沉淀法独有鉴定蛋白质分子量

分布  

Fig. 3  Distribution of molecular weight of unique 

protein identifications by nitrocellulose membrane 

preservation method and acetone precipitation method 

respectively. AP: acetone precipitation method; NC: 

nitrocellulose membrane preservation method. 

 

 

 
 

图 4  NC 膜法和丙酮沉淀法独有鉴定蛋白质等电点

分布  

Fig. 4  Distribution of isoelectric point of unique 

protein identifications by nitrocellulose membrane 

preservation method and acetone precipitation method 

respectively. AP: acetone precipitation method; NC: 

nitrocellulose membrane preservation method. 

 

 
图 5  NC 膜法和丙酮沉淀法鉴定蛋白质谱图数分布  

Fig. 5  Distribution of spectral counts of proteins by 

nitrocellulose membrane preservation method and 

acetone precipitation method respectively. AP: acetone 

precipitation method; NC: nitrocellulose membrane 

preservation method. 
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图 6  NC 膜法和丙酮沉淀法鉴定蛋白质变异系数分布  

Fig. 6  Distribution of CV values of protein spectral counts by nitrocellulose membrane preservation method and 

acetone precipitation method respectively. The distribution of CV values of protein spectral counts was according to 

ecqual intervals (A) and accumulative intervals (B) respectively. AP: acetone precipitation method; NC: 

nitrocellulose membrane preservation method. 
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