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Supplementary Figure 1. Simplified cladograms showing infrafamilial relationships
of Crassulaceae inferred in previous molecular phylogenetic studies. (A) Parsimony
analysis of chloroplast DNA restriction site variation, adapted from Figure 2 of van
Ham and ’t Hart (1998). (B) Parsimony analysis of chloroplast matK sequences,
adapted from Figure 2 of Mort et al. (2001). (C) Parsimony analysis of chloroplast
trnL-trnF sequences, adapted from Figure 2 of Mayuzumi and Ohba (2004). (D)
Maximum likelihood analysis of nuclear ITS sequences, adapted from Figure 4 of
Gontcharova et al. (2008). (E) ML analyses of 301 protein-coding loci, adapted from
Fig. S1 of Folk et al. (2019). (F) Maximum likelihood and Bayesian analyses of three
chloroplast markers (matK, rps16, and trnL-trnF), adapted from Figure 2 of
Messerschmid et al. (2020).
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Supplementary Figure 2. mVISTA plot of 26 Crassulaceae chloroplast genomes using
Rhodiola rosea as the reference. The horizontal axis represents base positions in the
chloroplast genome, while the vertical axis represents the percentage identity (50%—
100%). Arrows indicate the direction of transcription of annotated genes in the
reference genome.
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Supplementary Figure 3. Alignment of the chloroplast genomes of Rhodiola rosea
(Crassulaceae) and Penthorum chinense (Haloragaceae s.l.) by progressiveMauve.
Color bars indicate locally collinear blocks, and connecting lines indicate
correspondence of blocks across genomes.



LSC IRb SSC IRa LSsC
2203bp 4087 bp

. 169 bp w. v 110 bp 14bp w » v_v 1079 bp Z0bp
Rhodiola rosea
1079 bp 2% 22bp Obp &

169 b 110 by 33 gittie iy 1138 by 0bp
y o r A4
Rhodiola yunmanensis —p_x'p—pq‘— d 74
1138 bp 50 bp 0bp
2198 bp 4074 bp

: . 169 bp 110 bp 1bp w.» 1080 bp 0bp
Rhodiola ovatisepala —H'—“—ﬂ—"___
1080 bp 3bp 0bp

2183bp 4090 bp

169 b 110 34 1079 b 0
Rhodiola integrifolia __Pk'bp—b% L4 P 7‘ bp
1079 bp 64 bp obp

7 30830y
Y %+ 1136 bp _z0bp

21
y . 174 by 105 by 40bp w_»
Phedimus kamischaticus —p—h"p—*‘ i —
1186 bp 8bp Obp &~

2186bp 3983 bp

§ i 169 b 110 by 40bp w_¥ v_» 1156 0bp
Phedimus aizoon L~ x pf i) 7‘
1186 bp 8bp 0bp
174 bp 105 by 44 by ZEP dusby 1095 by 0bp
z S bp p >~ 3.2 1095 bp P
Orostachys fimbriata " T
s/ 1095 bp S4bp Obp &
2173 bp 4038 bp
T % 169 bp »-_v 110 bp 44bp w ¥ v__v 1088 bp x0bp
Orostachysiap m— =
1088 bp 40 bp 0bp
2173bp 4068 bp
169 bp ~ » 110 bp 44bp w ¥ ¥ _» 1089 bp & 0bp

Hylotelephium ewersii
’ 1089 bp xﬂbp Obp &

% 2155bp  4053bp o o
169 110 44bp w ¥ 1089
Sinocrassula indica P b » 3

1089 bp 54bp 0bp

2167bp 4047 bp

i s 169 by 110 by 44bp w v v__v 1089 b) 0bp
Sinocrassula densirosulata _—p_h"p—p’f P =
1089 bp 4« ™a 54 bp 0bp e

2187bp 4136 bp

s A 169 by 110 30bp v v_v 1075 by 0
Umbilicus rupestris P g7 11009 %— 2 ?d Ll
1075 bp. 68 bp 0bp
169 by 110 bp 34 by R kg 1091 by 0bp
\ 2 v
Pachyphvtum compactum P e :" P 7‘
1091 bp 49 bp 0bp
2183bp 4099 bp
p p— 169 bp w v 110 bp 34bp v ¥ w1112 bp Z0bp
o : A
1112 bp 49 bp Obp &

169 bp 10 b 37bp Loh 2, bp 0 by

— v P

Sedum japonicum ___va—“—&—"—
1094 bp S2bp 0bp

2158bp 4077 bp
Simliabisdicol 169 bp = _r 110 bp S9bp v v « v 1137 bp = 0bp
edum plumbizmcicola
4 137 0p 2% 39 0p obp ¥
2186bp 4027 bp

_ 169 bp w_» 110 bp 3Tbp wr ¥y 1094 bp _-0bp
edum limeare
I 1094 bp =% 52bp obp

2183bp  4075bp
. 169 bp 110 bp 34bp wo» v__» 1091 bp Zobp
Sedum emarginatum ——-5"—“ -
1091 bp. 64 bp 0bp

2174bp 4081 bp

169 by 110 by 34bp w » 1091 0bp
Sedum sarmentosum _pkvp—bp*‘ sl 0%1 bp %
1091 bp 64 bp 0bp

2221bp 4063 bp

A " 169 by 110 14bp wo v v__v 1094 0bp
Rosularia alpestris P L7 1100P bp*‘ e 7‘
1094 bp 46 bp 0bp
2181bp 4067 bp
n 169 bp e 110 bp 36bp v v v_» 1093 bp 40bp
Aeonium arboreum *‘
1093 bp. 47bp obp &

il e 0bp

: 169 110 b 4 v vl

Sempervivum tectorum bp Gl P = 7‘
1079 bp 19bp 0bp

2179bp 4101 bp

0
Kalanchoe fedtschenkoi 1—6917;7_8-_110\:;;—44!%/ 1080 bp 74 bp
1080 bp + % 54 bp obp

169 by 110 by Sebpiste ® AR 1089 bp 0 by

i ~ %4 P

Kalanchoe P 0P p"* 7‘
1089 bp 54 bp 0bp

2164 bp 4089 bp
169 bp 110 bp 44bp v w_» 1089 bp 2 0bp
Cotyledon tomentosa —k'—* -
. 1089 bp S4bp 0bp

2181bp 3941 bp

169 bp = v 110 bp 45bp w v v_v 1057 bp Z0bp
Ci 1 ey
rassula perforata Tos7 2= i ™5
- rpsl9 =4 ycf 1 wes ndhF wew trnH-GUG

Supplementary Figure 4. Comparison of the boundaries of LSC, SSC, and IR regions
among Crassulaceae chloroplast genomes.
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Supplementary Figure 5. Phylogenetic inference of 20-taxon supermatrix using
maximum likelihood (ML) and Bayesian inference (BI) methods. Branch support was
assessed using ML bootstrap percentage (BP) and Bayesian posterior probability (PP),
and internal branches with less than 100 BP/1.0 PP are indicated with corresponding
values.



