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Photoperiodic Proteins in Plant Cells
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In the past 10 years, a lot of plant circadian rhythm researches have published in molecular
biology and biochemistry. We discussed with published molecular studies of circadian clock and
rhythmic genes in Arabidopsis, rice and algae. However past this studies are not sufficient to explain
the whole rhythmic metabolism. Recently many researchers have concerned post-transcriptional,
translational and post-translational modification of rhythmic proteins. From the view point of the
high-throughput study, we could suggest the proteomic analysis with 2-DE gel electrophoresis and
MS/MS techniques for the identification of modified proteins.
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Fig. 1. The circadian clock, negative feed back loop model. At first,
the light signal was transmitted and entrained to gene A (D). Gene
A will be transcribed (D), translated @), and transported to the
nucleus (@). During day time, the protein A suppresses the
transcription of gene B (®). In the dark, the protein A is degraded
then gene B will be transcribed (®), and translated (D). Expressed
protein B is transported into the nuclens (®). Although the protein
B indirectly enhances other related unknown genes (@), this
negative feed back loop model has been strongly supported by
various researches.
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Fig. 2. Rhythmic protein positions of rubisco large subunit (RBCL)
and small subunit (RBCS) in 2-DE gel image of rice leaf proteins.

% 2007; Fujiwara &, 2008]. = o2 AAAA -zl
PRR3, PRR7, PRROZ ZTL# o] glo] W o8 245
2R ZTLYd o8 28A7F ddvke ARE e es 5
s|ECHFarrest Kay, 2007; Ito %, 2007; Fujiwara %, 2008].
o Qaksl s AAF & 2EHA F shEA AAAA
ZA89) $e3 JFEE vH=d), A AA AR F s
CCALS] Skt BEA A9 e 717k 5= ¢
T2 FEE AT Daniel 5, 2004; Portoles®t Mas, 2007].
53] thlg lilsl FAo] AR AlA| 2Hdl Qo] 83t
= A &, AR 233 A Ald) cyanobacteria] o
oM o} B £7} AtHNakajima %, 2005; Gallego <}
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Table 1. Rubisco large and small subunits identified by MALDI-TOF MS

. pl M.W. Peak time (LD)
Spot Protein name
Theoretical Experimental Theoretical ~ Experimental Transcript Protein
L1 Rubisco large subunit 6.3 6.5 54.3 51.1 17 0
L2 Rubisco large subunit 6.3 6.4 54.3 34.2 17 6
1.3 Rubisco large subunit 6.3 6.6 543 341 17 0
L4 Rubisco large subunit 6.3 6.0 543 30.0 17 12
LS Rubisco large subunit 6.3 52 54.3 25.6 17 12
L6 Rubisco large subunit 6.3 52 543 24.7 17 12
L7 Rubisco large subunit 6.3 5.5 543 279 17 12
L8 Rubisco large subunit 6.3 6.0 543 25.0 17 12
L9 Rubisco large subunit 6.3 6.2 543 22.6 17 6
L10 Rubisco large subunit 6.3 6.3 543 245 17 6
S1 Rubisco small subunit 6.8 4.6 15.0 18.2 8 12
S2 Rubisco small subunit 6.8 48 15.0 18.7 8 12
S3 Rubisco small subunit 6.8 49 15.0 18.0 8 18
S4 Rubisco small subunit 6.8 49 150 17.8 8 0
S5 Rubisco small subunit 6.8 54 15.0 212 8 6
$6 Rubisco small subunit 6.8 6.2 15.0 17.8 8 6
S7 Rubisco small subunit 6.8 6.3 15.0 17.8 8 6
S8 Rubisco small subunit 6.8 6.4 15.0 17.8 8 6
pl, isoelectric point; M.W., molecular weight.
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78 FEx o WEs 2F WAA E3cHHarmer,
2009]. ol21g ol glo] & F 7k fAA] e I 7
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