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Fig. 1 BN-PAGE analysis of thylakoid membrane from
Zhenhui-249Y mutant (Mu) and its wild type (WT)
Thylakoid membranes from WT and Mu were solubilized with 2% DM
and separated by BN gel electrophoresis. Each lane was loaded with

100 g of solubilized protein.
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Fig. 2 Second dimensional SDS-PAGE of the thylakoid membrane complexes from
Zhenhui-249Y (Mu) and its wild type (WT)
Identified protein spots were numbered in the Figure 2 and Table 1.
Table 1 Proteins identified by nano-HPLC-ESI-MS/MS from the spots in Figure 2
Band  Apparent No. of
Protein name NCBI reference
number Mr/ku Peptides
1 82 Photosystem | P700 chlorophyll A apoprotein Al, psaA(PsaA) g1:42795555 8
2 70 Photosystem [ P700 apoprotein A2, psaB(PsaB) 2i:42795554 10
3 25 LHCA3*1; chlorophyll binding(LHCA3) gi:15219941 2
4 23 LHCAI(LHCA1) gi:30694146 4
5 21 LHCAZ2; chlorophyll binding (LHCA2) 2i:15233120 2
6 21 Chloroplast light-harvesting complex | protein precursor Lhca4 (LHCA4) 21:63029283 3
7 20 Putative photosystem | reaction center subunit II, chloroplast 2i:50948511 6
Precursor(Photosystem [ 20 kDa subunit) (PS I -D) (PsaD)
8 17 Putative photosystem | reaction center subunit IV (PsaE) 2i:50936537 2
9 16 Photosystem-1 F subunit precursor(PsaF) 2i:3885892 2
10 65 ATP synthase CF1 alpha chain; atpA (AtpA) gi:42795552 26
11 65 ATP synthase beta subunit (AtpB) gi:6815115 12
12 34 Putative ATP synthase gamma chain 1, chloroplast (H(+)-transporting 2i:50509502 2
two-sector ATPase/F(1)-ATPase/ATPC1)(AtpC)
13 32 Cytochrome B6 (PetB) 2i:669082 3
14 46 Photosystem Il 47kDa protein _ chloroplast (CP47) g1:50725585 2
15 32 Chloroplast photosystem Il 32kD protein (D1) 2i:42409133 2
16 32 Photosystem Il protein D2; psbD (D2) gi:42795476 2
17 10 Cytochrome b559 alpha chain; psbE (PsbE) 21:42795566 3
18 27 Chlorophyll a/b-binding protein CP26 precursor - maize (CP26) 21:62733871 7
19 26 Putative chlorophyll a-b binding protein, chloroplast precursor (LHC II 2i:50252362 2
type I CAB) (LHCP)(Lhcbl)
20 26 Chlorophyll a-b binding protein (LHC Il type Il CAB) (LHCP) (Lhcb2) 2i:46576667 2
21 25 Putative chlorophyll A-B binding protein of LHC Il type Il, gi:34393384 3
chloroplast precursor (CAB) (Lhcb3)
22 42 PS Il 43kDa protein (CP43) gi:11965 7
23 33 Chlorophyll a/b protein CP29, photosystem Il subunit CP29 (CP29) 2i:1683497 4
24 20 Chlorophyll a/b-binding apoprotein CP24 precursor (CP24) 2i:733458
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Fig. 3 Western-blot analysis of protein differential
expression between Zhenhui-249Y (Mu) and its wild type

(WT)
Same amount of proteins (15 pg) from WT and Mu thylakoid

membrane were loaded for analysis.
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Comparative Proteomics of Thylakoid Membrane From
a Low Chlorophyll b Rice and Its Wild Type"

CHEN Xi", CUI Xiang-Ju’, YING-XIN ZHAO?, ZHANG Wei""
("Biochemistry & Molecular Biology, College of Life Science, Nanjing A gricultural University, Nanjing A gricultural University-GE

Healthcare Biosciences Proteomics Research Cooperative Demonstration Laboratory, Nanjing 210095, China;
2Department of Chemistry, University of Tennessee, Knoxville, TN37996, USA)

Abstract An improved two-dimensional blue native/SDS polyacrylamide gel-electrophoresis (BN/SDS-PAGE)
followed by nano-HPLC-ESI-MS/MS was used to study thylakoid membrane protein complexes between a low
chlorophyll b rice mutant (Oryza sativa L. Zhenhui 249Y) and its wild type (Oryza sativa L. Zhenhui 249W). The
PS I -LHC I super-complexes, LHC I -less PS I , ATP synthase, Cytochrome b6f, CP43-less PS Il , trimeric and
monomeric LHC I were resolved. 24 proteins, which belong to the subunits of four major photosynthetic
apparatus were identified. Comparative study indicated that the mutant had moderately decreased amount of
LHC II, greatly decreased amount of LHC I, and increased amount of PS I reaction center and ATP synthase.
Western blotting verified BN/SDS-PAGE analysis. These results provided clues about molecular foundation of
higher photochemical efficiency and light stability of the mutant, and showed that the improved BN/SDS-PAGE is
suitable for not only membrane protein complex separation, but also for comparative study of complex subunits in

different physiological condition or between mutant and its wide type.

Key words blue native polyacrylamide gel electrophoresis, low chlorophyll b mutant, Oryza sativa L., thylakoid

membrane, comparative proteomics.
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