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Abstract: To investigate the phylogenetic relationship of Zanthoxylum species level and provide a theoreti-
cal foundation for the cultivation of new varieties, in this study, we used the leaves of Rutaceae species as
materials to extract chloroplast DNA using modified CTAB method, sequenced the chloroplast genome by
BGISEQ-500 platform, assembled and annotated the chloroplast genome. Combined with NCBI database
data, we obtained the whole chloroplast genome sequences of 49 species in 19 genera of Rutaceae. The re-
sults showed that, (1) based on the chloroplast genome sequence matrix (total length was 196 641 bp),
the topological nodes of phylogenetic trees obtained by ML and BI methods were basically the same, with
strong support for each branch. The chloroplast genome data could resolve the phylogenetic relationships

of intergeneric in Rutaceae. (2) Rutaceae was a monophyletic group and further forms two branches, of
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which subfamily Aurantioideae was a monophyletic group and clustered with Ruta in Rutaceae into Clade

I. Clade [l was composed of Rutoideae and Toddalioideae, neither of which was monophyletic group.

Among them, Casimiroa and Skimmia of Toddalioideae and Dictamnus and Orixa of Rutoideae were the

early-diverging clade, followed by Melicope and Acronychia. Phellodendron and Tetradium formed a

clade sister to Zanthoxylum. Toddalia asiatica was nested in Zanthoxylum , and the result supported the

treatment of merging T. asiatica into Zanthoxylum.

Key words: phylogenetics; chloroplast genome; systematic evolution; Zanthoxylum ; Rutaceae
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Table 1 Taxonomic and accession number of samples used in this study

/WA ESiid RS B R AR
Family/Subfamily Taxa Genbank Information from new sequencing samples
LI 48 Citrus hongheensis NC053573 GenBank
WML Citrus polytrifolia NC045403 GenBank
4 M Citrus japonica MZ457935 GenBank
Sk Citrus aurantiifolia KJ865401 GenBank
#l Citrus maxima ‘Guanxi miyou’ MN782007 GenBank
L Citrus trifoliata NC057088 GenBank
R 1 Citrus aurantium NC052719 GenBank
SEERL/ W@ Citrus reticulata MW478804 i JRITHX Jiangjin District. Chongqing
it B LAY IR Atalantia kwangtungensis MH329190 GenBank
?;‘;}Sf,fﬁy THF Murraya paniculata NC052700 GenBank
Aurantioidae W F Murraya exotica MW722359 GenBank
35 % Clausena anisum-olens MZ460583 GenBank
PR LB F Murraya koenigii NC032684 GenBank
B # J Clausena excavata NC032685 GenBank
W Clausena lansium MHO047377 GenBank
WM Glycosmis pentaphylla NC032687 GenBank
B BRI /MG Glycosmis mauritiana NC032686 GenBank
/NN Glycosmis parviflora MW714375 GenBank
257 Ruta graveolens NC045946 GenBank
R Tetradium ruticarpum MW478803 J#&H M Guangzhou. Guangdong
=M Melicope pteleifolia NC053871 GenBank
B Oriza japonica NC057647 GenBank
[1%¢ Dictamnus dasycarpus MZ677241 GenBank
AWML Zanthoxylum bungeanum MW206782" U 1] 45 BT 3004 B 7K B Heishui County, Aba Prefecture, Sichuan
WIMUAR Zanthoxylum pipertium MW602893 ° I ZZ % ™ Ji'nan, Shandong
FEAEM Zanthox ylum stipitatum MW602891 " R A E R H R4 PIX Hu'nan National Nature Reserve
JIBEAER Zanthoxylum piasezkii MW206785 " U 1] 45 Bap 300 B K B Heishui County, Aba Prefecture, Sichuan
ERL/ Pt e Zanthoxylum armatum MW602887 " PRI IX Yongchuan District, Chongqing
};Z‘ilﬁffi’l/’/ Zanthoxylum sp. NH-2018 MF716521 GenBank
Subfamily BFAEM Zanthox ylum simulans MW602885 " F PR AL Wushan, Chongging
Rutoideae BWAEW Zanthoxylum motuoense NC053777 GenBank
R Zanthox ylum acanthopodium NC051878 GenBank
W4T Zanthoxylum nitidum MW602879 " K AR (I Wushan, Chongqing
Zanthoxylum tragodes MN968554 GenBank
R IEM Zanthoxylum oxy phyllum MW602876 PR AR I Wushan, Chongqing
AWM Zanthox ylum calcicola NC053779 GenBank
HAEM Zanthoxylum schinifolium NC030702 GenBank
Zanthoxylum pinnatum MN968553 GenBank
Zanthoxylum madagascariense MN968551 GenBank
Zanthoxylum paniculatum MN968552 GenBank
AL Toddalia asiatica MW478801° Xianhu Botzmicall G{frﬁil[1”éf}ij§£nlﬂ(fity, Guangdong
sz%g[gf‘ﬁ/ i JI| ¥ 8% Phellodendron chinense MW478802 " IR BF R A Ji'nan Botanical Garden, Shandong
Rutaceae/ W HE Phellodendron amurense NC035551 GenBank
Subfamily Wl Acronychia pedunculata MW542636 GenBank
Toddalioideae - - .
K Skimmia reevesiana MWS800958 GenBank
FRE Casimiroa edulis NC046844 GenBank
MR} Burseraceae Kunth WS Canarium album (Lour.) Rauesch. NC048982 GenBank
EARBL Simaroubaceae DC. ¥ # Picrasma quassioides (D. Don) Benn. MWS801117 GenBank
W AN EL Surianaceae Arn. WM Suriana maritima 1. MK830069 GenBank

T+« S BE S0 0 5 b

Note: * is a newly sequenced species for this study.
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Support values (BS/PP) either <{100 or <C1 are shown above the branches.

Fig. 1

Phylogenetic tree of the Rutacese based on the chloroplast genome data
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