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Tabel 1 List of primers used for PCR amplification

Locus Forward primer

Reverse primer

0s09g17740.1 GGAATTCATGGCCGCGGCCACCATGGCGC
0s01g31690 GGAATTCATGGCAGCATCGCTCCAAGCCGC
0s03g17070  GGAATTCATGGCGACGGCTATGATGGC

Os11g47970.4 GGAATTCCTCCCCGGGATGTACAACA

0s503g03720.1 GGAATTCATGGCCACACACGCAGCGCTC
0Os11g07020 GGAATTCATGGCGTCTGCTACTCTCC

0s04g16680 CGGGATCCGGTGGTGGTAAGGCGGCGAGCCGGGCG

0s02g33450 GGAATTCGTCATTCTCTTCTTCTACCC

CCCAAGCTT CTCGCTGAAGATCTGCGAG
CCCAAGCTTCTACTCGAGCTGCGCGTACCACA
CCCAAGCTTTTACGCGGATGGGAGCACC
CCCAAGCTTTCAGCTGGATGGCGCAGAAC
CCCAAGCTTTTAGTTTTCGTACACTTTG
CCCAAGCTTTTAGTAGACGTAGTTCTTGACGA
CCGCTCGAGATCAAGAAGAAGGAATTCATGAGT
CCCAAGCTTTTAGATGGCCGCGAAGTAC
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fii 48034 2K [ (thioredoxin, Trx)® >3t 10 I A,
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aspx?file n0=20100173&flag=1).

Table 2 List of chloroplast genes and related information

Gene name  Locus number Gene annotation M/ku Antigen Fragment/Peptide
CABI 0s09g17740.1 Chlorophyll A-B binding protein 28 Expressed protein 140AA( 1~ 140)
CAB2 0s03239610.1 Chlorophyll A-B binding protein 28 Synthesized peptide SIWYGPDRPKYLGPFSE
OEE1 0s01g31690 Oxygen-evolving enhancer protein 1 35 Expressed protein 333AA(1~333)
ATPsB 0s03g17070 ATP synthase B chain 23 Expressed protein 211AA(1~211)
RCA Os11g47970.4 AAA-type ATPase family protein 40 Expressed protein 178AA(61~238)

GAPDH 0s03203720.1 Glyceraldehyde-3-phosphate dehydrogenase 47 Expressed protein 444AA(1~444)
FBPA Os11g07020 Fructose-bisphosphate aldolase isozyme 42 Expressed protein 388AA(1~388)
SBPase 0s04g16680 Fructose-1,6-bisphosphatase 42 Expressed protein 180AA(21~201)
2-CysP 0s02g33450 2-Cys peroxiredoxin 28 Expressed protein 162AA(101~262)
Trx 0s07g29410 Thioredoxin 32 Synthesized peptidle GSGRSKTARFLRRRRRGGAV
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Fig. 1 The purification and Western blotting detection
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of E. coli expressed rice proteins
(a) Purified proteins were separated by SDS-PAGE and stained by
Coomassie blue. (b) Western blotting detection of E. coli expressed
recombinant proteins by corresponding antibodies. /: CABI1; 2: OEEL;
3: ATPsB; 4: RCA; 5: GAPDH; 6: FBPA; 7: SBPase; 8: 2-CysP.
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Fig. 2 The Western blotting detection of CAB1, CAB2, OEE1 and ATPsB proteins
(a) CABI. (b) CAB2. (c)OEE]. (d) ATPsB. Sd: Seedling stage; T1: Tillering stage; Bt: Booting stage; Fw: Flowering stage; Fl: Filling stage.

24 KiIEREEHEXERRMFRIE

JH RCA. GAPDH. FBPA H1 SBPase i {4 il
A PURIA(E 3), WB ]k I 2 5 iU 51 5
AR M4, HERW D 7ol ok 42, 47,
42 F1 42 ku(&l 3a~d). MK 3 o] B2 HUA HEAl]
PZRBA LT e Al ], FBERE R R T4

Wit Rk, BREaAh, 78 RCA mRIAMAL
LA o TR 597, GAPDH Bkl /e £
AR B 2y 1 iR 2 60 ku 4k,
SBPase 11 1] 75 FF A& WA 1 oS I 21 237 i = A
KI4H .

Leaf Root Shoot Panicle b Leaf Root Shoot Panicle
(a) ku Sd T1 Bt Fw F1 Sd T1 T1 Bt Fw Fl1 ( ) Sd T1 Bt FwFl Sd Tl TI Bt Fw F1 K
u
90 —
75— 90
60— 75
p— < - — ——60
- - «—RCA
40— GAPDH — el - bt 2
-—
25— 25
————— > ——— ISP — -

(c) ku (d) ku
95 —» 95
72— 72
55— 55
13— esese—a— T amad .
34— 34
26— 26

B e

TSP e e e e

Fig. 3 The Western blotting detection of RCA, GAPDH, FBPA and SBPase proteins
(a) RCA. (b) GADPH. (c) FBPA. (d) SBPase. Sd: Seedling stage; Tl: Tillering stage; Bt: Booting stage; Fw: Flowering stage; Fl: Filling stage.

25 IKiEmENEXEERMTEES T
H 2-CysP HuAAtr i, WB(E 4a)n] WL 5 Fitll 1)

RS TR R (28 ku) [ T, IR TR
WU SIRA L P I AT RIL, Behh, fEH ooy



<902+ EYMUF EEYIIR R

Prog. Biochem. Biophys.

AR TR 50 ku [KI45HT. Trx HTAK AT AR KA
JAR I B U2 30 ku (32 4b), e

Leaf Root Shoot Panicle
ku Sd T1 Bt Fw F1 Sd T1 T1 Bt Fw F1

(2)

AR BATGE N 5, RITIZHE U REAE K
BRI R A DI RE

Leaf
Sd T1 Bt Fw F1 Sd T1 T1 Bt Fw F1 ku

Root Shoot Panicle

(b)

90— =2

75— e p— — = “—60

60— - sy B4 S

40— ~40

’s _.~ .--—Z-CysP Trx —>  — 25
- ———— e — ||SP ———

Fig. 4 The Western blotting detection of 2-CysP and Trx proteins

(a) 2-CysP. (b) Trx. Sd: Seedling stage; T1: Tillering stage; Bt: Booting stage; Fw: Flowering stage; Fl: Filling stage.
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Fig. 5 Pattern comparison among Western blotting, MPSS and EST data
YP: Young panicle; MP: Mature panicle.
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Expression Profiling of Rice Chloroplast Proteins
During Growth and Development

BAI Hui"””, WANG Xian-Yun®”, CAO Ying-Hao?, LI Xiao-Ming?, LI Li-Yun?,
CHEN Hao?, LIU Li-Juan?, ZHU Jian-Hui", LIU Guo-Zhen"?™"

(" Beijing Institute of Genomics, The Chinese Academy of Sciences, Beijing 101300, China;
2 College of Life Sciences, Agricultural University of Hebei, Baoding 071001, China)

Abstract In plants, chloroplast is the key organelle for the photosynthesis, the knowledge about biological
processes in chloroplast has been accumulated. However, limited information exists on the expression of
chloroplast proteins. To investigate the expression profiling of rice chloroplast proteins in different growth and
developmental stages and provide a pilot experiment for rice antibody-based proteomics. To address this questions,
ten rice chloroplast genes were chosen and antibodies were generated using proteins expressed in E. coli or epitope
peptides synthesized in vitro as immunogen, protein expression profiling were investigated by Western blotting for
root, stem, leaf and panicles at five developmental stages. The results indicated that all chloroplast proteins tested
were expressed in leaf, but not detectable in root. The photosynthesis primary reaction protein CAB1 and CAB2,
the electron transport protein OEE1, and the ROS scavenging-related proteins 2-CysP and Trx were expressed in
stem, but four carbon fixation proteins RCA, GAPDH, FBPA and SBPase, which involved in Calvin cycle, were
not detected in stem. In panicle, the chloroplast proteins showed different expression patterns, CAB2 and 2-CysP
were expressed at all stages during panicle growth and development, CAB1 and OEE1 were expressed at late stage,
and the four proteins involved in Calvin cycle were expressed only in the middle stage. Interestingly, four proteins
in Calvin cycle showed the same expression patterns, supporting their cohesive relationship. In addition, the data
revealed possible clues of post-translational modification, dimer and different forms of transcripts. Comparison
analysis between the profiling of gene transcription and translation revealed parallel phenomena; however, they are
quite different at least in some instances. Taking together, this experiment revealed the expression patterns of rice
chloroplast proteins in a direct and relative quantitative way, provided helpful information for better understanding

their function and also provided a preliminary proof for the concept of a rice antibody-based proteomics strategy.
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Fig. S1 The locations of target chloroplast proteins in photosynthesis and ROS-scavenging pathways
Target genes were highlighted by red letter.

Table S1 Number of MPSS signature tags of chloroplast proteins

Leaf Root Stem YP MP

CABI 8213 1 7 3151 2229
CAB2 8 0 0 324 239
OEE1 9306 0 546 746 896
ATPsB 4 846 0 28 5 6
RCA 17 794 0 269 116 83
GAPDH 7 825 0 412 228 26
FPBA 1734 0 131 16 0
2-CysP 3503 74 57 75 1278
Trx 474 0 22 0 0

HSP 11307 11 858 2741 4265 23 468
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Table S2 Number of ESTs of chloroplast proteins
Leaf Stem Root YP MP
CABI 356 940 15 128 14
CAB2 104 158 4 31 1
OEEl 288 624 6 47 6
ATPsB 17 13 2 7 1
RCA 427 7 0 4 1
GAPDH 201 6 1 12 1
FPBA 524 50 2 10 6
2-CysP 82 58 0 12 0
Trx 14 7 0 1 0
HSP 235 105 293 282 39




