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Homogenization

Centrifugation
[Supernatant]  [Pellet(F1)]
Add PEG to 8% centrifugation
[Supernatant]  [Pellet(F2) ——
Add PEG to 16% centrifugation
[Supernatant]  [Pellet(F3)]
4 volume TCA/Acetone

centrifugation Pellet(F4) |-{Pellet(Ft)]

Fig. 1 Schematic work flow of a differential PEG
precipitation for the fractionation of proteome

proteins from leaves of B. juncea
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Fig. 2 2-DE maps by using linear IPG strip with pH 3~ 10(a) and pH 4~ 7(b) for IEF,
followed by the electrophoresis of 10 %SDS-PAGE and silver stained
The proteins were prepared by using TCA/acetone precipitation, and 180 pg/350 wl protein was loaded.
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Fig. 3 2-DE patterns of the protein sample by using the concentrations of SDS-PAGE 10% (a),
11% (b), and 12%/(c), following IEF with pH 4~ 7 linear IPG strip
The proteins were prepared by using TCA/acetone precipitation, and 180 pg/350 wl protein was loaded.
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Fig. 4 2-DE patterns of proteins extracted with TCA/acetone precipitation and polyethylene glycol fractionation

from the leaves of wild type L638-g (a, b, ¢, d) and mutant line L638-y(e, f, g, h) of B. juncea
(a) and (e) Proteins prepared with TCA/acetone precipitation. (b),(c),(d),(f),(g) and (h) Proteins prepared with polyethylene glycol fractionation. (b) and
(f) F1 fraction. (c) and (g) F3 fraction. (d) and (h) Ft fraction. The spot marked in (a) was analysis by MALDI-TOF/MS. The protein spots pointed with

arrows were those only detected in PEG fractionation, but not in TCA/acetone precipitation.
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MIE 4 ATLLE L, AE TCA/ A 4% 1K 4K
J(1) 2-DE B, 43 iU A1 20~ 26 ku Z [H] Al
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W TN T 26.0 ku (R4 1505 RE g 1R 4
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Table 1 The protein identified by MALDI-TOF MS

Protein spot? Protein name Assession No.

Species

Theoretical/Experimental

M/ku pl/

MV Sc?

1 RuBisCO large subunit 2i|1346967

B. oleracea

53.4/64.1 6.04/5.88 22 43

For identification, the resulting peptide fingerprint was searched against the NCBInr or SWISS-Prot database restricted to plants, using the program

MASCOT (http://www.matrixscience.com). » Number of mass values matched. ? Sequence coverage. ¥ The spot marked in Figure 4a.
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Fig. 5 Comparison of the number of protein spots in
2-DE of the proteins extracted with TCA/acetone
precipitation (b, d) and polyethylene glycol fractionation
(a, ¢) method from the leaves of the wild type 1L.638-g
(a, b) and the mutant line L638-y (c, d)

O: PEG fractionation, F1; @: PEG fractionation, F3; O : PEG

fractionation, Ft; @ : TCA/acetone precipitation.
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Fig. 6 Comparison of 2-DE maps of proteins extracted
by TCA/acetone precipitation (a) with that of Ft
fraction prepared by PEG fractionation (b)
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Fig. 7 The distribution of protein spots in 2-DE corresponding to the range

of molecular mass (M) and isoelectric point (pl)
Proteins extracted from leaves of the mutant L638-y with TCA/acetone precipitation and PEG fractionation. [ : TCA; [: PEG.
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Comparison of Two Protein Extraction Methods for Proteomic Analysis
of Chlorophyll-deficient Mutants in Brassica Juncea L.

ZHANG Rui", LIU Hai-Heng?, ZHAO Hui-Xian"™, HU Sheng-Wu?"
(" College of Life Sciences, Northwest A & F University, Yangling 712100, China;
2 College of Agronomy, Northwest A & F University, Yangling 712100, China)

Abstract Proteomics has become a powerful technology being successfully used in plant science research to
investigate different biological processes, including plant genetics, development, physiological ecology and
responses to climate change. Two-dimensional electrophoresis (2-DE) is a potential analytical tool in proteomics to
identify qualitative and quantitative changes of proteins and reveal the changes of protein expression under
different growth conditions. However, protein sample preparation is the key fundamental steps of 2-DE analysis,
and it is also a prerequisite for proteomics analysis. L638-y is a chlorophyll-deficient mutant naturally generated
from the wild type L638-g in Brassica juncea L., which is typical characterized with yellow leaves and no other
different traits from the wild type except leaves color. In order to efficiently analyze the differential expression
proteins between the mutant L638-y and its wild type L638-g, two protein extraction methods for proteomic
analysis, TCA/acetone extraction method and an improved polyethylene glycol ( PEG) fractionation method, were
compared. Total proteins were extracted from leaves of the mutant L638-y and its wild type L638-g at five leaves
period with the two protocols, then the samples were analyzed by 2-DE, pH of IPG strip and concentration of
SDS-PAGE being optimized. The results showed that when using 17 cm linear IPG strips pH ranged from 4 to 7,
11% SDS-PAGE, loading 180 wg/350 wl, proteins were better separated. Much more protein spots had been
observed in 2-DE maps of the protein samples prepared by the PEG fractionation than TCA/acetone precipitation.
In 2-DE profiles of the protein sample from mutant L638-y prepared by the PEG fractionation, as much as 1 235+6
protein spots were identified, 330 more spots than those by TCA/acetone precipitation method. By using the PEG
fractionation, 190 differential protein spots were identified between the 2-DE maps of the mutant L638-y and wild
type L638-g, 100 more spots than those by TCA/acetone precipitation. Thus, the improved PEG fractionation is

more efficient and simple for proteomic analysis of chlorophyll-deficient mutants in Brassica Juncea L.

Key words Brassica Juncea L., chlorophyll-deficient mutant, leaves proteins, protein extraction, two-dimensional
electrophoresis
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