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Molecular Evolution Analysis of GPAT and SOD Genes
in Citrus and Other Plants
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Abstract: GPAT and SOD are very important genes closely related with cold resistance and stress resist—

ance of plants. In order to study the similarities and differences of GPAT and SOD genes molecular evolution

the systemic evolution trees of GAPT gene and Fe/Mn — SOD and Cu/Zn —SOD and total SOD gene were es—
tablished by using the software of PAUP4.0 and the method of MP in GPAT and SOD genes amino acids se—

quences of several citrus and other plants in database of GenBank. The analysis of GPAT gene’ s systemic evo—

lution tree showed that the molecular evolution difference in monocotyledons and dicotyledons was not so large

but the difference was relatively large in citrus plants. The analysis of Fe/Mn — SOD gene’ s systemic evolution

tree showed that this gene’ s molecular evolution had close connection with stress resistance of the plant itself.

The analysis of Cu/Zn — SOD gene’ s systemic evolution tree showed that the gene’ s evolution was very
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conservative. The analysis of total SOD gene’ s systemic evolution tree showed that the foundation of the evolu—
tion and clustering in SOD gene was not plants family and genus but the metallicions of SOD gene. Cu/Zn —
SOD gene and Fe/Mn — SOD gene rooted in distinct ancestral gene and the former was more conservative than
the latter.
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Tab.1 GPAT amino acids used in the molecular evolution analysis
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No. Amino acid accession numbers in GenBank Species
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Fig.1 MP phylogenetic tree of GPAT gene
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Fig.2  MP phylogenetic tree of Cu/Zn —SOD gene
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Tab.2 SOD amino acids used in the molecular evolution analysis
MP No. Amino acid accession numbers in GenBank Species
Cu/Zn - SOD 1 AAQ22734
( 2 0.813 754 2 CAA45416
0.768 561( 4) 3 AAC62115
o 4 AAL24044
5 CAC19487
6 AAC35356
12 7 BAC75399
8 AAT68778
9 CAA03881
81% ~100%
10 AAQ14591 2
81%;;
11 CAHO06454
12 P09678
9% o 13 AAZ20281
14 CAA73929
MP 15 P28759
Fe/Mn — SOD 16 AAR05657
( 3) 0.964 17 CAH69704
353 0. 941 358 18 XP550626
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20 AAS48178
21 ABAS82128
6 22 ABAS82129
’ X 23 ABA82130
! 24 ABAS82132 1
T 3 25 ABA82131
° 26 ABA82133
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80% 6 Tab.3 Index of GPAT gene’ s phylogentic tree
100% o Length Cl RI
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Tab.4 Index of Cu/Zn -SOD’ s phylogentic tree
Length Ccl RI
MP SOD
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Length Cl RI
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