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Analysis of differential expression of leaf proteins in different
hybrid rice during grain-filling
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ZHENG Jia-Tuan’, LIN Wen-Xiong'
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Abstract To further clarify molecular metabolism of high yield super-hybrid rice, this paper studied differential expression patterns

of leaf proteins in super-hybrid combinations “II Youhang No. 2” and hybrid combinations “Shanyou 63 during grain-filling. The

proteomic approach, which was based on two-dimensional electrophoresis (2-DE) and mass spectrometry (MS) was used in the study.

A total of 22 differentially expressed proteins (at a significant level) were noted, and 20 of which were eventually identified. Further

analysis of relative functions and expression abundances showed advantages of “II Youhang No. 2” in photosynthetic metabolism,

defense, gene-transcript regulation, cell growth, energy metabolism, compared with “Xianyou 63”. The advantages maybe the inter-

nal agents of “source” property of “II Youhang No. 2” leaf in grain-filling stage. The study revealed the source properties of high

yield super-hybrid “II Youhang No. 2” at differential proteomic levels. This, to some extent, enriched the source-sink-flow theory

and provided a theoretical basis for super-hybrid rice breeding.
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(Received Oct. 11, 2010; accepted Nov. 25, 2010)

cc II 2 7 ,
> b
5
* (30871494) (200803890006) (200710304, 2008J0042)
(2008NZ0201)
o : (1957~), > s ) E-mail: wenxiongl81@163.com
(1967~), ) , E-mail: huangjw1126@sohu.com

:2010-10-11 12010-11-25



76

2011 19

““1II

637~
5 e

2 3

, Schiltz

B

1 #MR57A%
11
2009

2 772004 2005

, 8 796.6 kg - hm 2,

9.28%!! ,

“II

63771l 2

2

S|

[5]

80 ,

[6]

Zhang

170

5
““1II

129.9 cm, 25.8 cm,

[4]

8097~

[7]

II

2

159.7 ,
ce 637"

79.0%, 28.5 g;
30 m?%,
3 ,
12.5 kg - 666.7 m ™,
=4 3 2 I
K,0 10 kg - 666.7 m™,

> 3 >

20 cm*20 cm

P,0510 kg - 666.7 m™2,

B B

, 100
7d 14d 21d 28d
-80
1.2

B TCA-

Garrels™

(2-DE)
[£] 1 (IEF)
150 pg 28
, 200V 300V 400V 500V 600V
800V 30 min, 1 000 V 18 h, 1 100 V 30 min

2

18 cm s

(SDS-PAGE)

mm,

180 mm><180 mm><1.5
10%, 5%
, Umax powerlook III
R ; Image
Master 5.0
14
Peng [
, 1:1 0.03 mol-L"
mol - L™ ;

0.01 mol - L™'DTT

0.1
57
1 h, 0.055 mol - L™
1 h; 12.5 ng - pL™
4 30 min, 37
mol - L™ 14 h
mol - L™ 5%TFA
100%
1.5 MALDI-TOF/MS(
)
MALDI-TOF/MS BRUKER
ReFlexTMm MALDI-TOF ,
1 20kV, 2 23kV,N,
337 nm,
2 000 ns, 1.9x107° Pa,
50 , Mark ,

, 0.05
0.02
50%

3 ns,



1 77
HCCA(a-cyano-4-hydroxy- , 20 , 5
cinnamic acid) , 40% (Spot 3, 6,9, 11, 16) s
60% 0.1%TFA 2 pL 0.5%TFA , 5
s 101 , 15 5
b b 3
(PMF), MASCOT (1) G )
2 GREHH (Spot 10)
21 (Spot 18) Fe-NADP (Spot 13), 3
““1II 2 77 €< 7z
, 14d , 3
, 4
=& II 2 7 ~= & 63 7
(7d 14d 21d 28 d)““1I 2 77
cc 63 EX] 8 , 8
2D 3~10 14~116 kD 10
R Image Master5.0 s s
2D 600
1 5 5 s -
22 , e $ -
1~22( 1) , (kDa) -
MALDI-TOF/MS 3
2.2
22
( 2 ; , Matrix Sci- .
ence (London, UK) (http://www.matrixscience. com)
MASCOT 20 . L
( 1, 2 (Spot 2, 19) i e
, Bl MRER21dFEBEARBUKRM2S"HAB
2.3 I 1] ik A Rk B i
' Fig. 1 2-DE gel electrophoretogram in leaf of “Il Youhang
No. 2” at 21 days after grain filling
1707.73
5000
4000{
2383.88
3 ]
= 3000
9 . 2640.06
2 250117~
= 1 1320.55
"~ 20001 LIVED
_15;1?.39 2286.04
1000- 161&§21&5L382
993.491179.58 1
U__ - % ey 'l ullh " .L{. ok !'l.'!' A "

1000 1250 1500 1750

B2 FFRCER 21d FBRARE ‘N2 S HESEAKIELEEL

m/z

Fig. 2 Peptide mass fingerprinting (PMF) of protein in leaf of “Il Youhang No. 2” at 21 days after grain filling
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Tab. 1 MALDI-TOF/MS results of differentially expressed proteins in leaf
! / S Matched
No. Protein name Accession No. Theo. PUMW (kD)  Exp. P/MW (kD) cquence atched pep-
coverage (%) tides
1 1’,6_ Gi|115468886 7.57/37.959 7.90/41 23 9
Fructose-bisphosphate aldolase
3 Hypothetical protein OsJ_30424 Gil222642143 6.42/53.437 6.03/51 21 12
4 Glycosyltransferases Gi|l115475672 6.48/52.199 6.51/49 34 12
5 Tu Elongation factor Tu  Gi|l 15456623 6.04/48.564 6.42/45 37 17
6 Hypothetical protein OsJ_31958 Gi|125575203 5.22/44.299 6.61/45 32 11
7 . CCHC . . . Gi|115472477 8.60/133.651 6.02/21 17 18
Zn-finger, CCHC type domain containing protein
8 2 Shikimate kinase 2 Gi|56805579 9.47/32.897 7.31/21 28 8
9 Hypothetical protein OsI_12090 Gif218193065 5.32/20.630 5.64/23 48 8
10 Ribulose bisphosphate carboxylase large chain ~ Gil110288945 8.51/40.763 7.32/41 20 9
precursor
11 Hypothetical protein Gi|l115477166 6.58/25.552 5.91/23 34 7
12 Retrotransposon protein, putative  Gi|78708033 8.98/205.982 5.62/35 15 25
13 . Fe-NADP . Gi[149392465 6.59/21.769 5.71/23 45 10
Ferredoxin-nadp reductase, leaf isozyme
14 SKI2W Putative Helicase SKI2W  Gi|125538171 5.63/145.057 5.51/35 14 19
15 Microtubule-binding protein Gi|115446007 11.93/45.523 6.52/29 21 5
16 Hypothetical protein OsI_13117 Gi|125545347 10.46/42.719 6.03/36 34 7
17 . L . 7 Gi|14209584 5.42/129.696 6.14/26 18 17
Putative ubiquitin carboxyl-terminal hydrolase 7
18 . . . Gi|57283874 6.23/53.331 7.53/35 28 14
Ribulose bisphosphate carboxylase large chain
20 Adenosine kinase-like protein  Gi[29367547 5.57/40.606 7.25/32 28 5
21 ATP CFIP . Gi|11466794 5.47/54.037 5.6/34 23 9
ATP synthase CF1 beta subunit
22 ! Gi|115454823 5.38/49.138 6.3/48 29 9

Eukaryotic peptide chain release factor subunit 1
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Changes in expression abundance of leaf protein spots between two combinations of hybrid rice
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