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Fig. 1 Map of rice chloroplast genome illustrating

the location and categories of encoded genes

Table 1 List of chloroplast encoded genes and related information

Category Gene name Locus number Brief annotation M/ku
Photosystem psa-a2 Osp1g00330 Photosystem | P700 apoprotein A2 83
psa-al Osp1g00340 Photosystem | P700 apoprotein Al 83
psb-d1 Osplg00110 Photosystem Il protein D1 39
psb-d2 Osplg00170 Photosystem Il protein D2 40
ATP synthase alp-o Osp1g00310 ATP synthase CF1 « chain 56
atp-3 Osp1g00410 ATP synthase CF1 B chain 54
RuBisCO rbel Osp1g00420 RuBisCO large chain 53
RNA polymerase rpo-3 Osp1g00240 RNA polymerase 8 chain 122
rpo-B’ Osp1g00250 RNA polymerase 3’ chain 78
rpo-B” Osp1g00260 RNA polymerase g” chain 174
po-o Osp1g00660 RNA polymerase o chain 39
NADH dehydrogenase ndh-2 Osp1g00810 NADH dehydrogenase subunit 2 57
ndh-5 Osp1g00880 NADH dehydrogenase subunit 5 83
ndh-4 Osp1g00910 NADH dehydrogenase subunit 4 83
ndh-7 Osp1g00970 NADH dehydrogenase subunit 7 46
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Fig. 2 Photos of rice leaves at different growth stages
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Fig. 3 Expression analysis of rice chloroplast-encoded photosynthesis-related proteins by Western blotting

1~ 5: Protein samples were isolated from shoots at seedling stage in plant height of 1, 2, 5, 10 and 15 cm (7~ 5), leaves at stages of tillering (6), booting

(7), flowering (8) and filling (9), respectively.
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Fig. 4 Expression analysis of rice chloroplast-encoded RNA polymerase proteins by Western blotting

1~ 5: Protein samples were isolated from shoots at seedling stage in plant height of 1,2, 5, 10 and 15cm (7~ 5), leaves at stages of tillering (6), booting

(7), flowering (8) and filling (9), respectively.
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Fig. 5 Expression analysis of rice chloroplast-encoded NADH dehydrogenase by Western blotting

1~ 5: Protein samples were isolated from shoots at seedling stage in plant height of 1, 2, 5, 10 and 15 cm (/~ 5), leaves at stages of tillering (6), booting

(7), flowering (8) and filling (9), respectively.
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Fig. 6 Transcriptional analysis of chloroplast-encoded genes

# of MPSS Tag: Number of MPSS Tags per 10 million tags for each gene collected from rice MPSS database (http://mpss.udel.edu/rice/). I: psa-al; 2:
psa-a2; 3: pab-d1; 4: pab-d2; 5: ap-oi; 6: aip-B; 7: rbel; 8: rpo-B; 9: rpo-B’; 10: rpo-B”; 11: po-ai; 12: ndh-2; 13: ndh-5; 14: ndh-4; 15: ndh-7. I :

Seedling stage; M : Tilling stage.
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Expression Profiling of Chloroplast-encoded Proteins
in Rice Leaves at Different Growth Stages
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Abstract Chloroplast is the critical organelle for transforming light energy into chemical energy in plant. At
present the whole genome sequences of chloroplast of many plants have been released and the knowledge about
biological processes in chloroplast has been accumulated. However, limited information regarding the expression
of chloroplast-encoded proteins is available. Fifteen chloroplast genes were selected from chloroplast-encoded
proteins and the expression profiling in different stages of rice leaves were investigated by Western blotting. The
results indicated that the expression patterns of 7 photosynthesis-related proteins are similar and the expression
level increase steadily as leaves grow taller. Until the booting and flowering stages, the expression reached the
highest-level, and then decreased at filling stage. The correlation between the expression of photosynthesis-related
proteins and the photosynthesis was observed. The expression levels of 4 RNA polymerase related to DNA
replication were at their highest-level at seedling stage, which indicated that they perform their functions during the
early stage. However, 4 NADH dehydrogenase exhibited two kinds of expression patterns. Subunit-2 and -4
reached their highest-level when the leaves were 1cm in length during seedling stage. While, subunit-5 and -7
reached theirs in middle and later stage of seedling. The results implied their different functions during seedling
stages. Taking together, this experiment revealed the expression patterns of rice chloroplast-encoded proteins in
rice leaves at different growth stages and the correlation between the proteins and the growing process in a direct

and relative quantitative way, and provided significant information for further research of their function.
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