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Tab. 1 Plant materials and their rbcL. gene GenBank accession numbers

34 ¥ GenBank %35
[N Belvisia mucronata (Fée) Copel. AY362562
Belvisia platyrhynchos (Kunze) Copel. DQ642152
B R Colysis shintenensis ( Hayata) H. Ito CSU05612
R Drymotaenium miyoshianum ( Makino) Makino AY362563
’ ‘ Goniophlebium amoenum (Mett. ) Bedd. var. amoenum DQ078626
: Goniophlebium amoenum var. chinense Ching DQ078630
ik BE Goniophlebium argutum (Wall. ex Hook. ) J. Sm. ex Hook. DQ164442
KB Goniophlebium formosanum (Baker) Rodl-Linder AB043100
VA= Goniophlebium mengtzeense (H. Christ) Rodl-Linder AY362560
Goniophlebium percussum ( Cav. ) Wagner & Grether AY362561
Goniophlebium subauriculatum (Blume) C. Presl AF470342
Lecanopteris balgoyii Hennipman AF470328 -
Lecanopteris carnosa Blume AF470322
Lecanopteris celebica Hennipman AF470323
Lecanopteris crustacea Copel. AF470329
Lecanopteris deparioides (Ces. ) Baker AF470324
Lecanopteris lomarioides (Kunze ex Mett. ) Copel. AF470326
Lecanaopteris luzonensis Hennipman AF470325
IR Lecanopteris mirabilis (C. Chr. ) Copel. AF470330
Lecanopteris pumila Blume AF470331
Lecanaopteris sinuosa (Hook. ) Copel. AF470321
Lecanopteris spinosa Jermy & Walker AF470327
WRRAR Lemmaphyllum carnosum (J. Sm. ex Hook. ) C. Presl AF470332 |
R B Lepisorus clathratus (C. B. Clarke) Ching DQ642154 |
Lepisorus excavatus (Willd. ) Ching DQ642155 i
Lepisorus excavatus ( Willd. ) Ching DQ642156
K RE ' Lepisorus longifolius (BL ) Holtt. : ) . DQ642157
Lepisorus nudus (Hook. ) Ching h ‘ AY362564
foe+ Lepisorus thunbergianus (Kaulf. ) Ching LTU05629
HER Leptochilus decurrens Blume ) . AY096203
Microsorum commutatum (BL. ) Copel. AY362571
Microsorum cuspidatum (D. Don) Tagawa AF470335
Microsorum grossum (Langsd. & Fisch. ) S. B. Andrews DQ179633
Microsorum membranifolium (R. Br.) Ching ' DQ642161
Microsorum musifolium (Blume) Copel. AF470333
Microsorum novo-zealandiae (Baker) Copel. . DQ401116
Microsorum papuanum (Baker) Parris DQ642162
Microsorum punctuatum (L. ) Copel. DQ164444
Microsorum pustulatum (G. Forst. ) Copel. DQ401117
Microsorum scandens ( G. Forst. ) Tindale DQ401118
Microsorum scandens ( G. Forst. ) Tindale . DQ212057
Microsorum scolopendrium (Burm. f.) Copel. DQ642163
Microsorum scolopendrium (Burm. f.) Copel. DQ642164
Microsorum varians (Mett. ) Hennipman & Hett. AY362566
Microsorum viellardii (Mett. ) Copel. DQ179635
B hKEWR Microsorum zippelii (Blume) Ching AB232411
R Neochetropteris palmatopedata ( Baker) H. Christ AY362567
R Thylacopteris papillosa (Blume) Krause ex J. Sm. AYA459174
AR Platycerium stemaria ( Beauv. ) Desv. EF463257
WA= Pyrrosia polydactyla (Hance) Ching EF463259
BELH Pyrrosia serpens (Fbxﬁst. ) Ching . EF463260
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Fig. 1 The majority consensus tree resulting from the Bayesian inference of Polypodiaceae rbcL gene sequences

(Posterior probability values are given above branches)
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Tab.2 Parameter estimates and log-likelihood values under models of variable o ratios among sites

TR p* l SHAHIHE 1E RO
MO: {1 -5853.01 w=0.144 %
Mla; ik 2 -5699.14 Po =0.888, w, =0.035 ARV
p, =0.112, w, =1
M2a; ¥4 4 —5685.47 Py =0.892, w, =0.039 133L,251M,
p, =0.088, @, =1 2624, 265V, 282Y, 3261, 3621
p, =0.020, w, =3.162
M3, Bl 5  -5680.51 o =0.812, w, =0.018 133L,221V,251M,
: p, =0.161, w, =0.499 262A, 265V, 282Y, 3261, 3621
p, =0.027, w, =2.805
M7 beta 2 -5701.25 p=0.073, ¢=0.429 KA

M8 beta 1 w 4 -5679.93

Py =0.974, p=0.132, q=1.136
p; =0.026, w=2.843

133L, 221V, 251M,
262A, 265V, 282Y, 3261, 3621

W o+ R o MEFTANSEEHE . 7 99% F195% K F BN B Z R EA R0 HARERBER L, EERVUARSSREZKEF

rbeL 3 Fr 5 1)

%3 MARWEKRB %I E (2A])
Tab. 3 Likelihood ratio statistics (2Al)

AR Byt 2A d f. X
MO - M3 345.00 4 13.28
Mla - M2a 27.34 2 9.21
M7 — M8 42.64 2 9.21
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Adaptive Evolution in the Rubisco Large Subunits of Epiphytic Ferns
( Polypodiaceae ) : Identification of Positively Selected Sites

SU Ying-juan' ,WANG Ting’
(1. School of Life Sciences,Sun Yat-sen University , Guangzhou 510275, China;
2. Wuhan Botanical Garden, the Chinese Academy of Sciences, Wuhan 430074, China)

Abstract: Ribulose-1, 5-biphosphate carboxylase/oxgenase (Rubisco, EC 4. 1. 1.39) plays pivotal roles in plant
photosynthesis, initiating both carbon assimilation and photorespiration. Rubisco large subunit, which contains the
active sites involved in catalyzing CO, fixation, is.encoded by the chloroplast rbcL. gene. The Polypodiaceae are
likely the most derived group of extant ferns, and they mainly grow as epiphytes in tropical or subtropical climates.
Recently polypod ferns have been demonstrated to undergo diversifications in the Cretaceous after the rise of angio-
sperms. To further test this proposal, an adaptive evolutionary analysis was performed on the rbcl. gene sequences
of Polypodiaceous ferns under models allowing @ ( nonsynonymous/synonymous rate ratio) to vary among sites. By
comparing Models M1a/M2a and M7/M8, seven amino acid sites were identified under positive selection; 133L,
251M, 262A, 265V, 282Y, 3261 and 3621. Functional significances of four sites 262A, 265V, 282Y and 3261
were lent support by published experimental results. This research consolidated that evolutionary models using w as
an indicator of selective pressure provide valuable approaches for analyzing the adaption of protein-encoding se-
quences. Moreover, it also indicated that Polypodiaceous ferns responded to the terrestrial ecosystem changes initia-
ted by angiosperms through molecular adaption of functional genes such as rbcL.

Key words: Polypodiaceae; ribulose-1, 5-biphosphate carboxylase/oxgenase; rbcL gene; positively selected sites
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