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Table I Main steps and reagents used for the soil protein extraction in recent years
[20] 2001.01 bradford MWCO
bis-TRIS
PVPP
[30] 2002.05 TCA TCA
[16] 2005.09 TCA/ / SDS TCA /SDS
[19] 2009.04 SDS ( ) NaOH Tris DTT SDS
[19] 2009.04 SDS NaOH Tris DTT SDS
[15] 2010.02 Tris
[32] 2010.07 SDS / TCA SDS TCA
[12] 2012.03 SDS  Tris
[6] 2012.05 PVPP SDS Tris TCA
TCA (DTT )
[6] 2012.05 NaOH NaOH (DTT
)
[6] 2012.05 SDS (DTT
)
[6] 2012.05 TAC SDS Tris
(DTT )
[1] 2014.01 NaOH NaOH
[1] 2014.01 TCA SDS Tris EDTA DTT TCA
[1] 2014.01 4 Tris DTT EDTA Brij58
2.2
[30]
pH=6.0 2002
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[1]
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Table 2 Performance of different methods for the soil protein extraction in recent years
[20] 2001.01 - -
bradford 600 pg/g( )
[30] 2002.05 TCA - -
35 ~ 68 kDa
[16] 2005.09 TCA/ / — _ _
SDS
[19] 2009.04  SDS ( 55 kDa - -
) 64 kDa
[19] 2009.04 SDS 55kDa 25 ~ 65 nglg -
65 kDa ( )
[15] 2010.02 - - -
[32] 2010.07 SDS / TCA - 925 -
1343
[12] 2012.03 - - 1 724
[6] 2012.05 - - 226/
TCA 237
[6] 2012.05 NaOH — _ 293/
124
[6] 2012.05 - - 494/
198
[5] 2012.05 - - 372/
80
[1] 2014.01 NaOH - -
2764 744 905 pglg
0.01 ~
0.008 pg/g
[1] 2014.01 TCA - 1 048
3.55% 1.17% 3.61% 3
216 209
94
[1] 2014.01 4 - 238

6.8% 6.6% 3.1%
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Table 3  Soil protein extraction methods suitable for the soil or leaf litter with different physical and chemical properties
pH
[20] 2001.01 - — _ <1
1~2
[30] 2002.05 ( ) 59~173
12.4 ~ 126 g/kg
[16] 2005.09 _ _
[19] 2009.04 33.4% ~41.7% 57~7.8 1.2% ~ 4.5%
30.3% ~ 54.5% ( )
6.2% ~7.8%
[19] 2009.04 41.5% 48.7% 6.2 2.2%( )
9.8%
[15] 2010.02 _ _
[32] 2010.07 _ -
[12] 2012.03 37 44
46 6.4 45%
[6] 2012.05 4.4 37.7 mg/g
( )
[6] 2012.05 4.4 37.7 mg/g
( )
[6] 2012.05 4.4 37.7 mg/g
( )
[6] 2012.05 4.4 37.7 mg/g
( )
(1] 2014.01 7.59 8.54 1.77 38
11.2 2.9 g/kg
[1] 2014.01 7.59 8.54 7.78 38
112 2.10 g/kg
1 2014.01 7.59 8.54 7.79 38
112 2.11 g/kg
SDS (3¢}
[19] 3 )

Benndorf BV

TCA
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Table 4 Extracting methods for the soil protein with different kinds and functions

[20] 2001.01 -

bradford
[30] 2002.05 TCA - N
[16] 2005.09 TCA/ / SDS -
[19] 2009.04 SDS ( )
[19] 2009.04 SDS
[15] 2010.02
[32] 2010.07 SDS / TCA -
[12] 2012.03
[6] 2012.05

TCA

[6] 2012.05 NaOH
[6] 2012.05
[6] 2012.05
[1] 2014.01 NaOH _
[1] 2014.01 TCA
[1] 2014.01 4

[35]

4.1

(6]

[15]

(371 NaOH
[31]
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The Development of Soil Protein Extraction Methods in
Soil Metaproteomics

XIONG Yi'?, LIN Xinmeng'?, LAN Ping'"

(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: There has been increasing concern about the soil metaproteomics in recent years. Proteomics platform in soil is
helpful for understanding the biogeochemical cycles of carbon, nitrogen and phosphorus and the oxidation of soil organic matter.
By analyzing the sources, functions and activities of soil microbial protein, soil metaproteomics can address the issue of different
kinds of protein expression and then link protein information with the associated ecosystem processes. However, although the
species of protein in soils are very rich, the contents of proteins in soils are usually very low, which dramatically hinders the
application of proteomics techniques. A critical step thus is to get a high concentration of protein solution by pretreatment of soil
samples. This review summarized some typical methods for extracting proteins from soils and leaf litter in recent years. In
addition, the potential directions of improvements for current methods were discussed.

Key words: Soil protein; Proteomics; Protein extraction methods



