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Analysis on structure and phylogeny of chloroplast genomes in Araliaceae species

SONG Ju, LONG Yue-hong, LIN Li-mei, YIN Feng, XING Zhao-bin
College of Life Sciences, North China University of Science and Technology, Tangshan 063210, China

Abstract: Objective To obtain the structural characteristics and phylogentic relationships of the chloroplast genome in Araliaceae
species. Methods we used 20 chloroplast genomes which have sequenced as materials, they were from 20 species belonging to 10
genus of Araliaceae. Analysis the differences of genomes and the dilation or shrink of four boundaries for IR, we used MEGA 4.0 to
build the phylogenetic tree with Angelica gigas of sibling species as the outgroup and analysis their phylogentic relationships. Results
There was a small difference among the chloroplast genomes size, and the largest difference is 1 909 bp. All of species had existed gene
replacements, cemA replaced ycf10, and number of genes existed some differences, they were mainly caused by tRNA. The four
boundaries of IR was relatively conservative, only Panax vietnamensi, Panax notoginseng and Schefflera delavayi were special, their
boundary genes were in IR. All nodes of the phylogenetic tree of Araliaceae which was based on Angelica gigas were of high supports,
and the tree had good resolution to reflect the genetic relationships among Araliaceae. Conclusion Chloroplast genomes have a lot of
information, it can be used to analysis phylogeny among the species which are affinity or faster evolution.
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Table 1 Chloroplast genomes in present study

Bl & i BT 24 GenBank &35
FonFt uhn)gE I Fm Eleutherococcus senticosus IN637765.1
TR Eleutherococcus sessiliflorus KT153019.1
T Eleutherococcus gracilistylus KT153020.1
ANZJE ANZ Panax ginseng KF431956.1
=+ Panax notoginseng NC 026447.1
[iipeee s Panax quinquefolius KT028714.1
W=+ Panax vietnamensis KU059178.1
bt =+ Panax stipuleanatus NC_030598.1
K=+ Panax japonicus KX247146.1
LR Ry HLe Schefflera heptaphylla NC_029764.1
Rl 5 Schefflera delavayi NC 022813.1
PN WGREA Aralia undulata NC_022810.1
ILARKEAR Aralia elata KT153023.1
W2 TR Dendropanax morbifer NC_027607.1
e Dendropanax dentiger NC_026546.1
AN K IAGIE e Fatsia japonica NC _027685.1
Rk = K Kalopanax septemlobus NC_022814.1
REXRRE RER Metapanax delavayi NC 022812.1
FI B TR AL LI Brassaiopsis hainla NC _022811.1
LS i Diplopanax stachyanthus KP318983.1
PR} )8 B Angelica gigas KX118044.1
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A& A Blast #E47T H S FAILLXS, il IRs
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{fi /] ClustalX 2.0 it 2 EFFILEAT, EREBGA
S, A0 25 5 L A4S ] Jukes-Canter ¢ 1F . K

] MEGA 4.0 " f#) NJ (neighbor-joining) ¥:#) 7 5
M, Bootstrap method AT EILK:, TR
1000 &, EFEDTERUIA (R 1D 1ERIMERE.
3 ER54H
3.1 IR AR R ESHERHE
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1.5kb. SSC 7 17 867~18 247 bp, VA2 380 bp.
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Table 2 Strctural feature of chloroplast genomes in Araliaceae

YFh FERA K Mbp  LSC/bp  SSC/bp IR/bp GC/% tRNA rRNA AR SRR
DIEEwI 156 768 86755 18153 25930 37.95 37 8 87 132
JotE AL 156 730 86603 18213 25957 37.95 37 8 87 132
Fn 156 770 86729 18175 25933 37.95 37 8 87 132
NS 156 355 86129 18078 26074 38.08 36 8 86 129
=t 156 387 86111 18024 26126 38.08 37 8 87 132
[l 156 359 86124 18079 26 076/26 080 38.08 36 8 87 131
P=p 155993 86118 17989 25943 38.05 36 8 86 129
BEil=-+t 156 064 86137 18195 25866 38.03 37 8 86 131
K=+ 156 063 86112 18173 25889 38.07 37 8 86 131
eyt 28 156 685 86609 18146 25965 37.93 29 8 86 123
Tl s iy 5t 156 341 86123 18146 26036 37.83 37 8 87 132
WG 156 333 86028 18089 26180 38.10 38 8 87 133
LARREA 156 220 86263 18111 25923 38.08 37 8 87 132
B 156 366 86475 18125 25883 37.99 37 8 87 132
W2 156 687 86680 18247 25880 37.96 37 8 87 132
I\ & 155613 86488 17867 25629 37.91 37 8 87 132
Pallbiq 156 413 86466 18119 25914 37.95 37 8 87 132
BER 156 343 86361 18130 25926 37.93 37 8 87 132
3 AR 156 459 86566 18021 25936 37.92 37 8 87 132
% 157 522 87640 18182 25850 37.78 37 8 87 132
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yycfl is ycfl pseudogene, the numbers represent length, unit is bp; black squares denote genes, length is disproprotional to the size of figures, and genes

are also disproprotional to the LSC, SSC and IR lengths
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Fig. 1 Comparison of boundaries of chloroplast genomes from 20 species in Araliaceae
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H LN Eleutherococcus senticosus
0.02 TUN Eleutherococcus gracilistylus
Tl FHN Eleutherococcus sessiliflorus
RN Brassaiopsis hainla
J\$ 44 Fatsia japonica
R EA Metapanax delavayi
HMk Kalopanax septemlobus
I HOEEA Dendropanax morbifer
W2 Dendropanax dentiger
%558 Schefflera heptaphylla
TPy L8 Schefflera delavayi
WA Aralia undulata
LKA Aralia elata

K= Panax japonicus
Btil =t Panax stipuleanatus
¥ =5 Panax vietnamensis
=t Panax notoginseng

NZ Panax ginseng

V92 Panax quinquefolius

%2 Diplopanax stachyanthus
1 Angelica gigas

B2 ETRMBAMRESEREFTIEEREHLR

Fig. 2 Phylogenetic tree based on chloroplast genome

sequence of Araliaceae
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