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Correlation between Molecular Evolution of Flower Development Related Genes and the Topological Centralities of the Flower Devel-
opment Regulatory Network

ZHANG Di'?, GAO Xiao-yang', ZHANG Xuan"’ et al (1.Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences,
Menglun, Yunnan 666303 ;2.University of Chinese Academy of Sciences, Beijing 100049 )

Abstract In this study, we investigated the correlation between three topological centralities ( connectivity, betweenness and closeness ) of
regulatory network of flower development, and the molecular evolutionary rate of the related genes. It was found that with the increase of net-
work centralities, the gene sequences would tend to be more conservative, i.e., the evolutionary rate of genes was negatively correlated with
the network centrality parameters. These results were consistent with the patterns observed in the Arabidopsis thaliana protein-protein interaction

network , may be because pleiotropy constrains evolution.
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Note : Nodes indicated genes and arrows indicated regulatory relationships among them
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Fig.1 The gene regulatory network of flower development
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Table 1 The network centralities of each gene

HEH HEYEE FpE R SEH AR rh )P R
Gene Connectivity Betweenness Closeness Gene Connectivity Betweenness Closeness
AG 30 0.013 3 0.192 4 SEP2 6 0 0.216 2
AGL24 2 0 0.169 2 SEP3 34 0.041 1 0.272°5
AP1 34 0.030 8 0.251 6 SEP4 4 0 0.194 6
AP2 26 0.0130 0.233 6 SHP1 4 0 0.194 6
AP3 30 0.021 8 0.233 6 SHP2 9 0 0.259 5
CLF 1 0 0.144 1 SMZ 18 0.008 0 0.233 6
CLV1 7 0 0.228 9 SNZ 6 0 0.216 2
co 1 0 0.144 1 SOC1 24 0.014 6 0.297 3
ETT 9 0 0.259 5 SPL 4 0 0.194 6
FD 6 0 0.216 2 SPL3 4 0 0.194 6
FLC 13 0.002 3 0.155 7 SP14 4 0 0.194 6
FLK 2 0 0.169 2 SPLS5 4 0 0.194 6
FLM 14 0.003 0 0.172 1 SPL9 4 0 0.194 6
FT 2 0 0.155 7 SVP 22 0.048 5 0.218 0
FUL 6 0 0.216 2 SWN 0 0.144 1
Gl 1 0 0.144 1 TEM2 6 0 0.216 2
LFY 19 0.005 7 0.204 4 TFL1 3 0 0.176 9
PI 30 0.010 5 0.181 7 TOE3 10 0 0.278 0
SEP1 1 0 0.162 2 VRN2 1 0 0.144 1
x2 AFHEXEENHENSH

Table 2 The evolutionary parameters of flower development genes
G%en,ﬂe dN/dS dN dS G%en[ﬂe dN/dS dN ds
AG 0.074 4 0.035 0 0.470 5 SEP3 0.054 6 0.024 8 0.454 2
AGL24 0.1950 0.117 5 0.602 8 SEP4 0.209 5 0.109 0 0.520 4
AP1 0.073 8 0.039 5 0.534 9 SHP1 0.094 7 0.053 1 0.560 4
AP2 0.172 3 0.102 6 0.595 5 SHP2 0.100 6 0.118 1 1.174 7
AP3 0.065 5 0.041 9 0.638 9 SMZ 0.221 6 0.127 3 0.574 2
CLF 0.161 1 0.092 8 0.575 7 SOC1 0.096 1 0.052 0 0.541 3
CLV1 0.091 4 0.096 8 1.059 2 SPL 0.365 7 0.252'5 0.690 6
CO 0.373 6 0.239 5 0.641 1 SPL3 0.163 2 0.126 8 0.777 0
ETT 0.141 8 0.086 8 0.612 4 SP14 0.243 1 0.187 5 0.771 3
FD 0.356 6 0.214 7 0.602 1 SPL5 0.312 7 0.136 6 0.436 6
FLC 0.349 7 0.185 0 0.529 0 SPL9 0.150 0 0.094 0 0.626 4
FLK 0.222 7 0.136 4 0.612 5 Svp 0.107 8 0.065 9 0.610 7
FT 02215 0.153 3 0.692 2 SWN 0.267 3 0.146 5 0.548 1
FUL 0.170 5 0.061 3 0.359 7 TEM2 0.186 9 0.141 8 0.758 9
Gl 0.074 7 0.049 2 0.658 3 TFL1 0.126 7 0.076 0 0.599 9
LFY 0.077 2 0.063 1 0.818 1 TOE3 0.256 3 0.156 6 0.610 8
SEP1 0.070 0 0.038 3 0.547 3 VRN2 0.268 3 0.169 9 0.633 2
SEP2 0.140 3 0.068 4 0.487 8
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Table 3 The Spearman’s rank correlation coefficient between the evolutionary parameters and the network centralities ( Connectivity , betweenness

and closeness)

M-S R AHSCPEA R . FAME dS SMZ otz

[F) AT A AR SENE .

Wi H J#EE)E Connectivity th[a) ¥k Betweenness I Closeness

Item p P p P p P
dN/dS -0.408 6 0.014 8~ -0.447 2 0.007 1" -0.342 4 0.044 1°
dN -0.383 3 0.0230° -0.483 4 0.0033"" -0.283 8 0.098 5
ds -0.196 9 0.257 0 -0.286 6 0.095 0 -0.053 4 0.760 5

Fex P <0.05, % P < 0.01
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