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Bioinformatic Analysis of the 14-3-3 Gene Family in Rice

JIN Gu-Lei WANG Xu-Sheng ZHU Jun”

Institution of bioinformatics Zhejiang University Hangzhou 310029 China

Abstract Using two-step HMM hidden markov model scan strategy eight 14-3-3-like proteins were identified
by searching the Oryza sativa L. ssp. japonica protein database. From them four genes were newly detected in
this study. We confined the genes expressing in Nipponbare by EST search. Expression analysis also showed
each gene expressed diversely within any individual this tends suggested specific function of particular gene.
Alignment of amino acid sequences suggested that there could be isoform function of the specific residues. The
analyses of gene structure and chromosome location indicated that rice genome contains both ¢ and no-¢ forms
of 14-3-3 proteins. In addition we analyzed the evolution of the rice 14-3-3 protein family.
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1 14-3-3 EST
Table 1 The number of 14-3-3 like proteins in rice and the hits number of EST
IRGSP BGI EST
Gene name IRGSP No. Chromosome BGI No. Protein length EST number Intron number
GF14a/894 ¢ 902. m00112 3 Scaffold001150 260 90
GF14b 8245.m00176 4 - 262 56 4
GFl4c 9636. m03342 8 Scaffold000291 256 68 4
GF14d 7175.m00182 11 Scaffold000039 239 20 4
GFl4e 6764. m00142 2 Scaffold004905 308 36 4
GF14f 4724. m00169 1 Scaffold000152 235 4
GFl4g 9493. m00150 11 Scaffold006955 230 4
GF14h/WIN2-like  7458. m00140 8 Scaffold000086 264 20 3
w4/ “orm
= Beforé& /" is defined by this paper aftet /" is by others.
14-3-3
2.2 EST
ABA EST
14-3-3 cDNA GFl4a ESTs
EST 2 343 ESTs GF14b
ESTs 3 ~100 GFl4c ABA
GFil4g GFl4c GF14d
EST 14-3-3
EST
ESTs
14-3-3 EST
2 14-3-3 ESTs
Table 2 The frequencies of expressed ESTs
ESTs
ESTs library GFl4a GF14b GF14c GF14d GFl4e GF14f GFl14g GF14h
Salt stressed 0 0 1 0 0 0 0 1
Wounded 1 0 0 4 0 0 0 0
Cold-treated 7 0 1 0 0 1 0 2
Drought-stressed 1 0 1 1 0 0 0 1
Rice Blast 12 30 4 2 5 0 0 5
ABA ABA treated 2 12 3 2 0 0 0
Panicle 9 1 4 3 3 0 0 3
Leaf 20 6 17 3 11 2 0 3
Shoot 4 2 0 2 1 0 0 0
Endosperm 1 4 0 3 0 1 2
Root 5 7 5 1 4 0 0 2
Callus 21 7 15 0 5 0 0 1
Suspension culture 0 0 0 1 0 0 0 0
Early embryogenesis 0 0 1 0 0 0 0 0
Androecium 0 0 1 0 1 0 0 0
Stem 0 0 2 0 1 0 0 0
14-3-3
2.3
14-3-3 cDNA

14-3-3 1 14-3-3
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Fig. 1 Alignment of 14-3-3 Amino Acid Sequences
Alignment of the derived amino acid sequences of 8 rice 14-3-3 proteins and Arabidopsis chi protein GenBank No.
P42643 human Zeta protein GenBank No. 4507953 . Residues shaded in black are highly conserved. Shaded in grey
are similarly amino acid positions. Black lines indicate alpha-helical regions. Black dots indicate residues directly involved

in peptide binding ?* . Arrowheads indicate predicted isoform specific positions.
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Fig.2 Gene maps of all rice 14-3-3 GF14 genes
Exons are indicated as black boxes and introns as white boxes. Exon and intron size are indicated with the number of bases
within each box. The genes can be divided into two groups based on exon patterns GF14a GF14h GF14b through e are ¢
group GF14f and GF14g are non-¢ group. The nether part is some Arabidopsis 14-3-3 genes they also can be divided into
two groups grf1 grf2 and grf3 are ¢ group grf1 grf2 grf3 are non-g group.
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3 14-3-3
NJ
Bootstrap 1 000
Fig. 3 Phylogenic tree of 14-3-3 proteins
in rice and Arabidopsis
The trees were generated using TreeView with neighbor join-
ing method. Branch numbers represent as percentage of

bootstrap values in 1 000 resampling replicates.
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