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species identification

LI Jin—ren' SUOLANG Na+jia® ZHAO Zhidi' MIGMAR Dol-kar’ ALA Kelsang Gyab™

NI Liang-hong'"

(1. School of Pharmacognosy Shanghai University of Traditional Chinese Medicine Shanghai 201203  China; 2. Linzhou Xian People’ s Hospital of
Lhasa Lhasa 851614 China; 3. Mentseekhang Traditional Tibetan Hospital Lhasa 850000 China.)

ABSTRACT: AIM To sequence the chloroplast genome of Artemisia vestita Wall. ex Bess. METHODS  Based
on ethnobotanical surveys sample collection and original plant identification were carried out. The chloroplast
genome was sequenced using the Illumina platform followed by assembly and annotation. A comprehensive
comparative analysis was conducted with six Artemisia species. The maximum likelihood ( ML) phylogenetic tree
was constructed based on the chloroplast genome sequences of A. westita and 32 other Asteraceae species with
Leptocodon hirsutus D. Y. Hong of Campanulaceae as outgroup. RESULTS  The chloroplast genome of A. vestita
was 151 204 bp in length including a small single-eopy region of 18 331 bp a large single-copy region of 82 949
bp and inverted repeat regions of 24 962 bp with a total GC content of 37.45%. 134 genes were annotated

including 89 protein-coding genes 8 ribosomal RNA genes and 37 transfer RNA genes. A total of 67 SSRs and 44

LSRs were detected in the chloroplast genome. Comparative analysis with closely related species of Artemisia
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revealed 3 highly variable genes (clpP rpl36  ycf1) and 6 highly variable intergenic regions ( irnK-UUU-matK
rps18-pl20  mpl36-infA  rpll4-pll6  rpl16-pl3 and trnL-UAG-ecsA)  which could serve as candidate DNA
barcodes for Artemisia identification. Phylogenetic analysis showed that Artemisia formed a highly supportive
monophyletic group with A. vestita and A. gmelinit Web. ex Stechm. being closely related. CONCLUSION  This
study may provide fundamental data for phylogenetic analysis of Artemisia taxonomic identification and DNA
barcoding construction of Tibetan herb.

KEY WORDS: Artemisia vestita Wall. ex Bess.; Tibetan herb; chloroplast genome; phylogenetic analysis;
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Tab.1 Basic characteristics of chloroplast genomes of A. vestita and six other Artemisia species
GenBank /bp LSC /bp SSC /bp IR /bp GC 1%

A. vestita PP905386 151 204 82 949 18 331 24 962 37.45

A. gmelinii KU736962 151 318 83 061 18 335 24 961 37.46

A. annua KY085890 150 952 82 772 18 268 24 956 37.48

A. argyi KM386991 151 192 82 928 18 344 24 960 37.50
A. absinthium ON641321 151 283 82 982 18 333 24 984 37.40

A. frigida JX293720 151 076 82 740 18 392 24 972 37.51
A. dracunculus ON641353 150 977 82 775 18 284 24 959 37.48

2

Tab. 2 Statistical table of gene information in chloroplast genome of A. vestita

—

psaA  psaB psaC psal psal

I psbA psbB  psbC  psbD  psbE  psbF  psbH psbl psb] psbK psbL psbM psbN psbT psbZ
NADH ndhA*  ndhB* (2) ndhC ndhD ndhE ndhF ndhG ndhH ndhl ndh] ndhK
b/t petA peLB* petD* petG  petL  petN
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rpsll rpleM(Z) mpsl4 mps15 rps16”  rps18 rps19(2) rps2 rps3 mpsd psT(2)  1ps8

RNA oA rpoB  1poCl”  1poC2
rRNA rrn16S(2)  rn23S(2) rmnd.5S8(2) rrmS5S(2)
tRNA trnA-UGC™ (2)  nC-GCA tnD-GUC mE-UUC tmF-GAA tmG-GCC tmG-UCC™  trnH-

GUG tml-CAU(2) tml-GAU™ (2) trnK-UUU"  tml-CAA(2) tnl-UAA™  trnL-UAG trnM-
CAU tnN-GUU( 2) trnP-UGG trnQ-UUG mRACG(2) trmnR-UCU trnS-GCU  trnS-GGA
(2) mnT-GGU trnT-UGU tmV-GAC(2) trnV-UAC™  traW-CCA trnY-GUA  trnfM-CAU
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Fig.2 Chloroplast genome circular map of A. vestita
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Fig. 3 Boundary analysis of chloroplast genomes of A. vestita and six other Artemisia species
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Fig.4 SSR analysis of chloroplast genomes of A. vestita

and six other Artemisia species
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Fig. 5 LSR analysis of chloroplast genomes of A. vestita
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Fig. 6 RSCU analysis of chloroplast genomes of A. vestita
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Fig.7 mVISTA analysis of chloroplast genomes of A. vestita and six other Artemisia species
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Fig. 8 Analysis of nucleotide diversity in chloroplast genomes of A. vestita and six other Artemisia species
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Fig. 9 Comparative analysis of Ka/Ks ratios of shared chloroplast genes between
A. vestita and six other Artemisia species
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