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Removal of high-abundance proteins in plasma of the obese
by improved TCA /acetone precipitation method

WANG Jun FENG Liru YU Wei XU Jian YANG Hui LIU Xiaoli
Shenzhen Center for Chronic Disease Control Shenzhen 518020 China

Abstract: Objective To develop an improved trichloroacetic acid( TCA) /acetone
precipitation method for removal of high-abundance proteins in plasma of the obese.
Methods Volumes of TCA/acetone solution(1 3 4 5 6 8 10 and 20 times of the
sample) and concentrations of TCA( 10% 30% 50% 60% 70% TCA /acetone solution)
have been investigated to optimize the conditions of sample preparation. SDSPAGE were
used to separate and tested proteins in the supernatant and sediment. The best
concentration of the TCA /acetone solution was first determined by SDS-PAGE. The protein
in precipitation from 10% TCA/acetone solution processing and the new determined

concentration TCA /acetone solution processing were verified by 2-D-SDS-PAGE. And
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then the digested products of the protein in precipitation and supernatant by trypsin were

analyzed by nano HPLC-Chip-MS/MS to verify which is the best concentration to process

the plasma. Results The best volume of TCA /acetone is four times to sample which less

or more TCA/acetone would reduce the removal efficiency of high-abundance proteins.

The concentration of TCA in acetone solution should be 60% which may remove more

high-abundance proteins in plasma than 10% 30% 50% TCA in acetone solution. If the

TCA concentration is more than 60% the reproducibility will be much poorer due to fast

precipitation of proteins. The results of mass identification showed that human plasma

prepared with 60% TCA /acetone (4 times sample volume) could be verified more low-

abundance proteins than 10% . Conclusion The most desirable conditions for removal of

high-abundance proteins in plasma is 60% TCA/acetone (4 times sample volume)

especially for the plasma of obesity.

Key words: obesity plasma
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Figure 1 SDS-PAGE(12%) of human plasma proteins dealed with different times volume of acetone with 10% TCA
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Figure 2 SDS-PAGE (12 %) of human plasma proteins dealed with 4 times volume of acetone
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Figure 3 2-D-SDS-PAGE(9.5%) of human plasma
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Table 1 The MS/MS results difference between the precipitation samples from 10% and 60% TCA /acetone
1% (1)
1 P02763 al- 1 76.07 5 25 A
2 P43652 Afamin 43.58 3 6 A
3 P06319 lambda VI EB4 23.00 1 15 A
4 P06318 lambda VI WLT 23.00 1 18 A
5 P01598 K I EU 21. 86 1 15 A
6 P01596 K [ CAR 21.86 1 15 A
7 P04433 K m ve 20. 47 1 26 A
8 P19652 al- 2 85.11 5 30 B
9 P02751 60. 65 4 2 B
10 P06396 58.02 4 6 B
11 P25311 -o2- 54.98 3 12 B
12 P36955 42.06 3 9 B
13 P00747 41.74 3 5 B
14 Q08380 3 30. 26 2 4 B
15 P05543 28.58 2 4 B
16 P29622 27.94 2 4 B
17 P02750 -o2- 24.22 2 8 B
18 P06727 AV 22.82 1 3 B
19 P03952 22.38 1 2 B
20 P13671 C6 22.13 1 1 B
21 P02753 4 21.23 1 4 B
(1) A 10% TCA /acetone B: 60% TCA /acetone
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Table 2 The proteins were only identified in the supernatant of 60 % TCA /acetone precipitation of human plasma
1%
1 P02787 198. 48 11 21
2 PO1011 al- 55.55 3 11
3 P01024 3 53.69 3 3
4 P02766 51. 64 3 30
5 POCOLS 4B 48.53 2 3
6 POCGO4 lambda 43.94 2 33
7 P05155 Cl1 40.91 2 3
8 P02763 al- 1 38.98 2 11
9 P08697 o2- 38.52 2 11
10 P02753 4 21. 66 1 8
11 P02675 B 20. 66 1 2
3
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