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S4 Fig. A. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial atp9 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. B. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial cox3 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. C. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial nadl of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.



Auxenochlorella protothecoides -
Chlorella sorokiniana UTEX1230 -
Coccomyxa subellipsoidea C169 -

Chlorella sp. ArM0029B =
Chlorella variabilis NC64A -

Chaetosphaeridium globosum =
Chara vulgaris -

Chlorokybus atmophyticus =
Entransia fimbriata UTEX LB2353 =
Gloeotilopsis planctonica SAG29.93 -
Gloeotilopsis sarcinoidea UTEX1710 -
Pseudendoclonium akinetum -

Ulva fasciata -

Ulva flexuosa =

Ulva sp. UNA00071828 -
Oltmannsiellopsis viridis -
Mesostigma viride -

Bracteacoccus aerius =

Pseudomuriella schumacherensis SAG2137 =
Chromochloris zofingiensis UTEX56 -
Neochloris aquatica UTEX B138 -
Chlorotetraedron incus SAG43.81 =

Cyanophora paradoxa -

S4 Fig. D. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial nad4L of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. E. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid atpA of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. F. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid atpB of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. G. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid atpH of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. H. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid petA of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. 1. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid petB of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. J. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid petG of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. K. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psaA of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. L. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psaB of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. M. Heatmap of pairwise dIN/dS ratios calculated from alignment of plastid psaC of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. N. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbA of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded

to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. O. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbB of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. P. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbC of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. Q. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbD of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. R. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbE of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbH of algal taxa in Table 1
by MEGAY7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded to
dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. S. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbl of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. T. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbK of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. U. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbL of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. V. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbN of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. W. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbT of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. X. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rbcL of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. Y. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rpl2 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. Z. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rpl5 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AA. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rpl14 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AB. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rpl16 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AC Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rpl36 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AD. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps11 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AE. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps12 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AF. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps19 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AG. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid ycf3 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AH. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial atp6 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AI. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial cob of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AJ. Heatmap of pairwise dIN/dS ratios calculated from alignment of mitochondrial coz1 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AK. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial coxz2 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AL. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial nad2 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AM. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial nad3 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AN. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial nad4 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AO. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial nad5 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AP. Heatmap of pairwise dN/dS ratios calculated from alignment of mitochondrial nad6 of algal taxa
in Table 1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color
corresponded to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AQ. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid atpE of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AR. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid atpF of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded

to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AS. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid clpP of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded

to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AT. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbF of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AU. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbJ of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AV. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid psbZ of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AW. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rpl20 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AX. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps2 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AY. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps3 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. AZ. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps4 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.



Auxenochlorella protothecoides -

Chlorella sorokiniana UTEX1230 -

Chlorella sp. ArM0029B -

Chlorella variabilis NC64A -

Bracteacoccus aerius =

Pseudomuriella schumacherensis SAG2137 -
Chromochloris zofingiensis UTEX56 =
Chlorotetraedron incus SAG43.81 -
Neochloris aquatica UTEX B138 -
Coccomyxa subellipsoidea C169 -

Oltmannsiellopsis viridis =
Gloeotilopsis planctonica SAG29.93 -
Gloeotilopsis sarcinoidea UTEX1710 -
Pseudendoclonium akinetum -

Ulva fasciata -

Ulva sp. UNA00071828 -

Ulva flexuosa -

Chaetosphaeridium globosum -
Chara vulgaris =

Entransia fimbriata UTEX LB2353 =
Chlorokybus atmophyticus =
Mesostigma viride -

Cyanophora paradoxa -- .

S4 Fig. BA. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps7 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. BC. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps8 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.



[

Auxenochlorella protothecoides -

Chlorella sorokiniana UTEX1230 -

Chlorella sp. ArM0029B -

Chlorella variabilis NC64A =

Bracteacoccus aerius =

Chlorotetraedron incus SAG43.81 -
Chromochloris zofingiensis UTEX56 -
Pseudomuriella schumacherensis SAG2137 =
Neochloris aquatica UTEX B138 -
Prasinoderma coloniale CCMP1220 -

Coccomyxa subellipsoidea C169 = dn/ds
Chaetosphaeridium globosum = ™ 100
Chara vulgaris - 075

Chlorokybus atmophyticus -

Entransia fimbriata UTEX LB2353 -
Mesostigma viride -

Gloeotilopsis planctonica SAG29.93 -
Gloeotilopsis sarcinoidea UTEX1710 =

0.50

0.25

0.00

Pseudendoclonium akinetum -
Ulva fasciata -

Ulva sp. UNA00071828 = .

Ulva flexuosa =

Oltmannsiellopsis viridis -
Nephroselmis olivacea -
Pyramimonas parkeae NIES254 -
Ostreococcus tauri RCC1561 =
Cyanophora paradoxa -

S4 Fig. BD. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps14 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. BE. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid rps18 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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S4 Fig. BF. Heatmap of pairwise dN/dS ratios calculated from alignment of plastid ycf12 of algal taxa in Table
1 by MEGA7.0 using modified Nei-Gojobori method (Jukes-Cantor). The scale bar showed the color corresponded
to dn/ds ratios. The cladogram above the heatmap corresponded to its single-gene phylogenetic tree.
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