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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 %[5

Gi 5 i KA iR =)
psbA-trnH ITS2 matK rbel
1 WALE A annua JEmARRIL PS0633MT04 GQ435090  GQ434492  JQ173387 1Q173392
2 FALE A annua ] VER T PS0633MTO05 JQ173374 GQ434493  HM989753  JQ173393
3 FALE A annua EN PS0633MT08 GQ435091  GQ434494  HM989754  1Q173394
4 Y B A argi I HRT PS0590MT04 GQ435067  GQ434469  HM989726  GQ436428
5 WWE A. capillaris JERZR AL PS0712MTO1 JQ173375 JQ173381 JQ173388 JQ173395
6 W A. gmelinii JERARL PS0594MTO1 GQ435070  GQ434472  GQ434109  GQ436432
7 BiZ5H A. igniaria JERRR L PS0675MTO1 JQ173376 JQ173382 JQ173389  1Q173396
8 FAEE A lactiflora ] VER T PS0592MTO01 1Q173377 JQ173383 HM989727  GU724217
9 FAEE A. lactiflora ] TR T PS0592MT02 JQ173378 JQ173384 HM989728  GU724218
10 Y38 A, lavandulaefolia JER&EZAIL PSO703MTO1 GQ435131  GQ434533 — GQ436484
11 F3%EE A. sacrorum AR AL PS2605MTO01 JQ173379 JQ173385 JQ173390 JQ173397
12 KK A. sieversiana JERERIL PSO616MTO1 JQ173380 JQ173386 JQ173391 JQ173398
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Table 2 Sequences characteristics of candidate DNA barcoding
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psbA-trnH 27.2 100 100 20 9 75 83.3
ITS2 55.6 100 100 30 2 100 100
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matK—+rbcL 24 9 75 75
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Table 3 K2P genetic distance of inter-specific ITS2 sequence

FE A TG X PR gl iy e 54 [Spia= L [SpEr=s
I 0.046
PR 0.085 0.096
L 0.018 0.056 0.091
I5E N 0.051 0.014 0.081 0.061
HAE 0.023 0.023 0.075 0.032 0.027
Ligva 0.041 0.027 0.096 0.051 0.032 0.018
3 0.023 0.051 0.085 0.004 0.056 0.027 0.046
KT 0.036 0.037 0.085 0.046 0.041 0.013 0.032 0.041
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1 ET ITS2 FHHgZ R NJ
Fig. 1 NJ tree based on ITS2 sequence

3 it
SRR —AKE, WMk EZ, GRZ
BAZRME, GRS PRI B b e
W E R A, W RERYE, B RS A
TOESIIART, il B8 wIRA, B3]
TIRR 2414245 . DNA 44K 5E DNA F B |
AR FE BAS R T DA R b AT B . A
(%58, AW CBOL #EFE) rbel A HER
5F, matK [PAIFP AR E SRR, HEYAEH
T O vk L I 2 A (1 %5 52 » matK+rbeL 1%
ERMBEWALN 75%. psbA-trnH e AL Z BRI
FERE RS IX 22—, P AR IR 1 psbd Fl
trnH, ZTH I8 E R SURAEE R 2 04 AN /B R
L psbA-trnH P39 L1045 BT 8 h % 5E
WA HEEEATEE . AR EEES 94
3L (TTCATAAAT) [f6kA, FoAdE B
9 i W B2 R psbA-trnH [RIRRAIAS /N T
ITS2 J741, %58 /T 1TS2. 1TS2 & T
nrlTS 741 | 5.8 S~26 S #ZHE{A DNA P 5 5% 1]
X, BT 5.8 S M 26 S PR F X il M
1LY A 1= SR AN s WA= L /L p e
WP P02, A o AR S A s A A, T
DU T 0 R AT %58 « Gao 21545} 2 315 A4
Tl 3 490 ANFESL /BTG $& H 1TS2 v H 4R 2 1
SIS, AEXTE & 74 DN 91 A FEA ) 28 A%
1N 59.3%, AHFSTH ITS2 £E 9 Fhy UL s 25 A
Py PCR A S8R 3 2405 22024 100%, %5 T- BLASTI
H1 Distance J7 5 1) %58 %35 0 100%, i 7347 9
Tl U7 J8 24 FH KA ) TTS2 i) K2P 384% 2 11 NJ
WRTLAE i, 1TS2 J75135 vl HERf 4 58 B 3 55 9 Fil

L JE 25 R -

YR DNA £ IEA0 % e 5T ok h 25 (B 4
SEFRI BRI T I, 25 e T aE >,
W AR AR DL TTS2 S AR 24 F R4 DNA 4%
TEMSER R, EARBEFTH, 1TS2 BRIRLFH % 9
R WE 25 kY, TR EAR, UFER
2y IAEY) 1TS2 J7 4 4 A8 5 W i 8k — 2B AE 5

SE

[1]  BUARSL, B%AL, A W bR Gl 18 FhiE Bl
PR BB A 9E [0]. AR K54, 2007,
30(6): 57-62.

2] AW EERE G 76 &, H 2 0M) M) dbat
Fhe st 1991

[3] ek, B 9, 2 6. HE RS EDS B
HERE [J]. P52, 2007, 38(9): 1425-1431.

(41 Mhide, ook, BET, & URE SRS HEE
EAEYE O U [J]. 2, 2012, 43(2):
350-354.

[5] kAR, BEAE, M)y, T{EE HDS SR sopE S
IHREHT [1]. HEEZY, 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 IhE, RAJE, BHER, & HEWRZ KT
LR ] W EEEZ, 2008, 19(11): 2733-2734.

(81 x| V&, «liafa. &jm 2y a4k LI psbA-trnH
Fesar#t 0], P EARSEIE R, 2009, 25(12): 46-49.

[9] ERkM, #EEER, SRS, EJEMSEk DNA trnL-traF
FFA T 5 R R B R [J]. WEE KRR,
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-bpk, FReMsm, “ifdm, &% b B2y BEinT fraik
EARFRME [ PE 224, 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 USA, 2005, 102: 8369-8374.

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

barcoding and chemical classification of salvia medicinal



¢ £ % Chinese Traditional and Herbal Drugs

Ba3F FTHH 2012F7H +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: e8613.

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, Bk, RETC, . £ T DNA barcoding (5%
ALY FRMF 2R EE 1] R REA R —F P2y
BALAL, 2007, 9(3): 7-12.

MRk, B, Bk M, 4% P2y DNA STBI%E
R LG [J]. AR EOR—r B2 25 B4,
2011, 13(6): 747-754.



