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Identification of nine common medicinal plants from Artemisia L. by DNA
barcoding sequences
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Abstract: Objective To test DNA barcoding sequences in identification of nine common medicinal plants from Artemisia L. and
provide molecular basis for the identification of plants in Artemisia L. Methods The nine species of Artemisia L. were amplified and
sequenced using four candidate sequences (ITS2, rbcL, matK, and psbA-trnH). The PCR amplification and sequencing efficiencies
were compared and the identification efficiency was assessed using BLAST1 and Distance methods. The genetic distances of ITS2
region in the nine medicinal plants were analyzed and NJ tree was constructed by MEGAS. Results Except matK, the amplification
and sequencing efficiencies of the other three sequences were all 100%. The highest identification success rate (BLAST1) of ITS2
at the species level of the nine medicinal plants was 100%, while 83.3%, 66.7%, 54.5%, and 75% for psbA-trnH, rbcL, matK, and
matK + rbcL, respectively. The nine species in Artemisia L. could be distinguished by ITS2 region using inter-specific K2P genetic distance
and NJ tree. Conclusion ITS2 could be used as a potential DNA barcode to correctly identify the medicinal plants in Artemisia L.
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Table 1 Sample information

GenBank #[ifi5

Gi 5 i 4 KAEHL TS
psbA-trnH ITS2 matK rbel
1 AT A, annua JERARRIL PS0633MT04 GQ435090  GQ434492  JQ173387 1Q173392
2 WALE A annua R T PS0633MT05 JQ173374 GQ434493  HM989753  JQ173393
3 AL A annua EUN PS0633MT08 GQ435091  GQ434494  HM989754 Q173394
4 Y A argyi IR PS0590MT04 GQ435067  GQ434469  HM989726  GQ436428
5 W A. capillaris JERARL PSO712MTO1 JQ173375  JQ173381 JQ173388  JQ173395
6 M TEE A. gmelinii AR PS0594MTO1 GQ435070  GQ434472  GQ434109  GQ436432
7 L2558 A igniaria JEni&RR L PS0675MTO1 JQ173376 JQ173382 JQ173389  1Q173396
8 FIAEE A. lactiflora R T PS0592MTO1 JQ173377 JQ173383 HM989727  GU724217
9 FIAEE A. lactiflora R T PS0592MT02 JQ173378 JQ173384 HM989728  GU724218
10 B # A lavandulaefolia JERAERL PSO703MTO1 GQ435131  GQ434533 - GQ436484
11 H3EE A. sacrorum HHIEAL PS2605MT01 JQ173379 JQ173385 JQ173390 JQ173397
12 KH¥FTE A sieversiana JEmARL PSO616MTO1 JQ173380 JQ173386 JQ173391 JQ173398
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Table 3 K2P genetic distance of inter-specific ITS2 sequence

FE A TG o PR gl ey 51 AL Liigoa= Sp=
3 0.046
[ 0.085 0.096
B S 0.018 0.056 0.091
I5E N 0.051 0.014 0.081 0.061
HAEE 0.023 0.023 0.075 0.032 0.027
Ligva 0.041 0.027 0.096 0.051 0.032 0.018
S 0.023 0.051 0.085 0.004 0.056 0.027 0.046
K 0.036 0.037 0.085 0.046 0.041 0.013 0.032 0.041
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El1 ETFITS2 FHMEE NI #
Fig. 1 NJ tree based on ITS2 sequence

3 iTie
BRI — KR, MRS, A%
HAZRME, U S h U B b e
W E R A, ERERE, B EE A A
OGS, vty E& R~ Bz
TIRIRFH 2510445 DNA 4B 5E DNA F B L
HREIT B BAS R AT LIS A podi A T Pk . v
(%58, EAMFFH CBOL XL rbel i8R
5, matK [PAIFP N BRI E SRR, WEYAEH
T 9 B WL I 25 FHAE IR %508 , matK+rbeL 1%
ERCEWAUN 5% psbA-trnH J& AL TE R
FERIMIRG X 2 —, Mo AR ORSF I psbAd Fl
trnH, %Y GE R O AE AR 2 AN/,
PGS psbA-trnH FF3 L1045 BAT S8l % 5E
WoleE . HPREFIT . AT RS 9
B3 (TTCATAAAT) fksc, HAbE ERML L.
9 P LE B IR psbA-trnH (K1) 2SS /N T
ITS2 J741, %58 IR/ 1TS2. 1TS2 & T
nrITS 751 I 5.8 S~26 S #ZHi A DNA ) P i 5% )
X, HA& T 5.8 SH26 S Wy sF X il
19, TR N T RGOk BRI
WFAE RO, A o AR S A S A, T
DU T 6 R AT %58 « Gao 2545} 2 315 A4
it 3 490 ANBEFh 3 HT R 32 1 1TS2 W] T2 RHE 2 1
FIEH, HXTEE 74 ANPIFN 91 G AEAR IR 48 2%
1N 59.3%, AHFSTAH ITS2 £E 9 Fy UL & 24 A
W) r) PCR A BT 7340 % 35 24 100%, 5T BLAST1
F Distance 5 V2% 20350 100%, ik 75 H7 9
Pl ILTE 8 24 FHAE ) TTS2 Fhia) K2P 844 8 25 F1 NJ
WRTCAE i, 1TS2 J3 4135 A HER 4 58 B A6 i 46 9 Fil

i WL JE 25 R

ZiHFEY) DNA S5 TS5 et 0N R 2 IR B O 28
SETRH T WK RIS 25 ORI B,
W RSP L LLITS2 S A4 10 24 T RS DNA 4%
TEMSER R, EARBEFTH, 1TS2 BRARLFHh % 9
P WE w2 MY, B TAREAR, JLMER
25 A 1TS2 JE AR AR 5 v T ik — D5

SE

[1]  BARAL, M54, A W b bRl 18 FhiE Bl
PR BEWOERFFIT (3], WA RNRE 253, 2007,
30(6): 57-62.

2] WA PERDE 76 5, #2200 M]. dbxt:
R Hihct, 1991

[3] ik, | 9%, 4 . HERAGEYE I
B [7]. EEZY, 2007, 38(9): 1425-1431.

(41 #Eide, ook, BET, & VRS SRS EE
FEINED G SEIHUHIFETT [T]. hEZ, 2012, 43(2):
350-354.

[5] akAHze, BUSHE, W)y, EH HDS JLAM o
DhResr i [3]. ThEy, 2012, 43(1): 148-154

[6] Korenromp E L, Williams B G, Gouws E, et al
Measurement of trends in childhood malaria mortality in
Africa: an assessment of progress to toward targets based
on verbal autopsy [J]. Lancet Infect Dis, 2003, 3:
349-358.

(71 A8, RITIT, BARFE, 5. W Fh 2 HIAE A (¥ %
AU (1] W EEE 2, 2008, 19(11): 2733-2734.

(8] X ¥, &lisfa. #E2y MY dk L psbA-trnH
Fea oyt (3], ARSI R, 2009, 25(12): 46-49.

[91 EBLE, #EM, 28875, HIE44& DNA tnL-trnF
AT S RS R B R X [ WS R,
2007, 6: 665-671.

[10] Hebert P D, Cywinska A, Ball S L, er al. Biological
identification through DNA barcodes [J]. Proc Biol Sci,
2003, 270: 313-321.

[11] Hebert P D, Penton E H, Burns J M, et al. Ten species in
one: DNA barcoding reveals cryptic species in the
Neotropical skipper butterfly Astraptes fulgerator [J].
Proc Natl Acad Sci USA, 2004, 101: 14812-14817.

[12] FR-bAk, FR6psm, aRfdom, 5. o b2y B nl sk
JepRZ R 0], T 2%, 2005, 15(3): 1141-1146.

[13] Kress W J, Wurdack K J, Zimmer E A, et al. Use of DNA
barcodes to identify flowering plants [J]. Proc Natl Acad
Sci US4, 2005, 102: 8369-8374.

[14] HanJ P, Liu C, Li M H, et al. Relationship between DNA

barcoding and chemical classification of salvia medicinal



34

Chinese Traditional and Herbal Drugs

a3 FTH 20127 H +1397 »

[15]

[19]

herbs [J]. Chin Herb Med, 2010, 2(1): 16-29.

Chen S L, Yao H, Han J P, et al. Validation of the ITS2
region as a novel DNA barcode for identifying medicinal
plant species [J]. PLoS One, 2010, 5: ¢8613.

Chinese Plant BOL Group. Comparative analysis of a
large dataset indicates that internal transcribed spacer
(ITS) should be incorporated into the core barcode for
seed plants [J]. Proc Natl Acad Sci USA, 2011, 108:
19641-19646.

LiD Z, LiuJ Q, Chen Z D, et al. Plant DNA barcoding in
China [J]. J Syst Evol, 2011, 49(3), 165-168.

CBOL Plant Working Group. A DNA barcode for land
plants [J]. Proc Natl Acad Sci USA, 2009, 106:
12794-12797.

Gao T, Yao H, Song J Y, et al. Evaluating the feasibility of
using candidate DNA barcodes in discriminating species
of the large Asteraceae family [J]. BMC Evol Biol, 2010,

(20]

(21]

(22]

(23]

(24]

10: 324.

Keller A, Schleicher T, Schultz J, et al. 5.8S—28S rRNA
interaction and HMM-based ITS2 annotation [J]. Gene,
2009, 430: 50-57.

Miiller T, Philippi N, Dandekar T, et al. Distinguishing
species [J]. RNA, 2007, 13: 1469-1472.

Miao M, Warren A, Song W, et al. Analysis of the internal
transcribed spacer 2 (ITS2) region of scuticociliates and
related taxa (Ciliophora: Oligohymenophorea) to infer
their evolution and phylogeny [J]. Protist, 2008, 159:
519-533.

MRk, @b % R, 2. 3T DNA barcoding (5%
JEA) FORMH R EEE (1] AR ER— P2y
IARAL, 2007, 9(3): 7-12.

BRIk, PERREE, Bk M, 45 P2y DNA STBI%E
R KWEFIT 1R [7]. AR SR — B2 25 BLAUE,
2011, 13(6): 747-754.



