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Abstract: Euphyllophytes comprise ferns, gymnosperms, and angiosperms. Relatively abundant chloro-
plast genome sequence data has been available for them. In this research, chloroplast gene sequences of
29 euphyllophyte species were extracted from their completely sequenced chloroplast genomes; then an a-
daptive evolutionary analysis was performed on the chloroplast genes by running PAML under models allo-
wing @ ( nonsynonymous/synonymous rate ratio) to vary among sites. The results showed that; (DThe
percentage of chloroplast genes under positive selection in ferns, gymnosperms, and angiosperms were
6.5% . 7.5% and 19.2% , respectively. The number of positively selected genes in angiosperms ap-
peared significantly larger than that of ferns and gymnosperms. (2)Most positively selected genes were ge-
netic system or photosynthesis-related genes. Their coding proteins often functioned in chloroplast protein
synthesis, gene transcription, energy transformation and regulation, and photosynthesis. We infer that the
chloroplast functional genes may have played key roles during the adaptation of euphyllophytes to terrestri-

al ecosystems.
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Table 1

Species names and accession numbers of

the complete chloroplast genome sequences

3’; 34 oy GeneBank
fif Bk
/N Psilotum nudum NC_ 003386
W A 5% Angiopterts evecta NC_ 008829
o8 Alsophila spinulosa NC_ 012818
W B R Adiantum capillus-veneris ~ NC_ 004766
S . Pteridium aquilinum
R % . NC_ 014348
subsp. aquilinum
e TR Cheilanthes lindheimeri NC_ 014592
[A]13f] Equisetum arvense NC_ 014699
BN Pinus thunbergii NC_ 001631
H A2 Cryptomeria japonica NC_ 010548
o OAaEme Keteleeria davidiana NC_ 011930
E NG Ephedra equisetina NC_ 011954
By /NS R R Gnetum parvifolium NC_ 011942
E LRIk Cycas taitungensis NC_ 009618
B Welwitschia mirabilis NC_ 010654
TR Amborella trichopoda NC_ 005086
4t Ceratophyllum demersum NC_ 009962
P P 3 Nymphaea alba NC_ 006050
L Nuphar advena NC_ 008788
B Acorus calamus NC_ 007407
/N Lemna minor NC_ 010109
. Phalaenopsts aphrodite
B s NC_ 007499
e subsp. formosana
2% o Dioscorea elephantipes NC_ 009601
7KAE Oryza sativa Japonica Group NC_ 001320
EH Ranunculus macranthus NC_ 008796
WS Spinacia oleracea NC_ 002202
KE Glycine max NC_ 007942
W Arabidopsis thaliana NC_ 000932
HE B Nicotiana tabacum NC_ 001879
[a) H 2% Helianthus annuus NC_ 007977
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Table 2 Locations of the positively selected

genes in the chloroplast genomes
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Table 3 Categories of positively selected genes
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