+ 376 * Zj27 244 Acta Pharmaceutica Sinica 2010, 45 (3): 376-382

N
/.

EREHAEY DNA LR BELEEMR

RIEADL BRI B BT, E FU, K& F KL E #°

(1. PHRACIE R B Bl 5 TR e e, DU R 610031; 2. THEIBESBIEBE . db T FIEE B 245 M 0T 53 B,
JE3T 100193; 3. WHdb R BE 2B 2y 24 Be, WAk i 430061; 4. F E 25 SAEMH S 2 BT, dEIE 100050)

FEE: I DNA STERSGIE /740 A E 25 R0 5 8 VE L, BRI RS I 2 A4 56 e o s, At
TR EAEIE 11 ANPRD 17 434E 5 K psbA-trnH. rpoB. rpoCl. rbcl. matK Fl#% ITS2 & 41 3E4T PCR 4 B4 A0 155,
PLA 4 13 0 B A0 > 30 . Ay FnAfe) A8 55, E4T barcoding gap 40 #HT1, K H BLAST1 11 Nearest Distance J7 7%
VEMARFRPHI S e . 4R EoR, TTS2 JF AL I 1 E AR R 25 FH AR (03 BRI 7 20 % 35 0 100%,
Py BRI AR ¢ . barcoding gap L5 FiAth DNA 4 JEAG 534 77 51 AH Lo B A B B AR 3, 1TS2 7 417 SR s v (1 5 8 i
FRIEF] 100%, iAWY EM 4 (CBOL) 4 TAEHHEE ) matK R rbel J7 4101 % 5 S R 405 0 52.9%
H15.9%, “FEEA Y E R IBA TR, T ITS2 JPHId KA 29 MR 67 R KSR HAT 100% 19 %8 52 e bh %
S g TR, TTS2 J3 HI e WER 56 e TR I 24 P AR A, mT LAAE SR ¥ 10 2 P AL A0 T8 4 T A5 7 90

KEIE: AR, DNA 4600; 1TS2; MY, %

HPESES: RI3LS SCRKFRIRED: A XEHS: 0513-4870 (2010) 03-0376-07

DNA barcoding the medicinal plants of the genus Paris
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Abstract: DNA barcoding is a technique in which species identification and discovery are performed by
using short and standard fragments of DNA sequences. In this study, eleven species of Paris, including seven
varieties, were sampled. Five chloroplast sequences, psbA-trnH, rpoB, rpoC1, rbcL, matK, and one nuclear
marker, the second internal transcribed spacer (ITS2) of ribosomal DNA, were amplified and sequenced. The
PCR amplification and sequencing efficiency, intra- and inter-specific divergence and barcoding gap were used
to evaluate different loci, and the identification efficiency was assessed using BLAST1 and Nearest Distance
methods. The ITS2 sequences in the studied samples of Paris were amplified and sequenced successfully using
primers designed by our group, while matK showed low level in the amplification and psbA-trnH was difficult for
sequencing because of over 800 bp and poly (A) structure. Analysis of the intra- and inter-specific divergence
and barcoding gap showed ITS2 was superior to other loci. The ITS2 showed a much higher percentage of
success (100%) in identification than other five loci, none of which indicated more than 50% except matK
(52.9%). The 2-locus combination of rbcL+matK didn’t improve ability of authentication. In addition, the
rate of successful identification with ITS2 kept 100% when the samples were expanded to 67 samples of 29
species. In conclusion, ITS2 can be used to correctly identify medicinal plants of Paris, and it will be a potential
DNA barcode for identifying medicinal plants of other taxa.
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Table 1 Samples for testing potential barcodes

Samples name Sampling location Voucher number

Paris vietnamensis Yunnan Simao PS1642MTO01
P. verticillata Liaoning Dalian ~ PS1635MT01
P. polyphylla var. yunnanensis Yunnan Wuding PS1637MTO05
P. polyphylla var. yunnanensis Yunnan Wuding PS1637MT04
P. polyphylla var. yunnanensis Yunnan Wuding PS1637MTO01
P. polyphylla var. chinensis Yunnan Wuding PS0051MT03
P. polyphylla var. chinensis Shanxi Qinling PS0051MT02
P. polyphylla var. chinensis Sichuan Hongya  PS0051MT26
P. polyphylla var. stenophylla Sichuan Hongya  PS1644MT21
P. polyphylla var. stenophylla Yunnan Wuding ~ PS1644MTO01
P. fargesii var. fargesii Yunnan Wuding PS1643MTO01
P. polyphylla var. Yunnan Wuding PS1636MT01
pseudothibetica
P. polyphylla var. Yunnan Wuding PS1636MT02
pseudothibetica
P. luquanensis Yunnan Wuding ~ PS1641MTO01
P. marmorata Yunnan Wuding PS1638MTO01
P. delavayi var. delavayi Yunnan Wuding ~ PS1640MTO01
P. polyphylla var. polyphylla Sichuan Hongya  PS1651MTO1
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CGCTTCTCCAGACTACAAT-3', PCR [ W AAFL K 25
uL, AR N4 MgCl, 2 pL (25 mmol-L™"). dNTP 2 uL
(2.5 mmol-L™"). PCR buffer 2.5 uL (10x). 5[#1%& 1.0
uL (2.5 pmol-L™"), Taq R4 1.0 U, & DNA £ 1 uL
(~30 ng). FHIFEFE: 94 C, AN S min; FHHEAT 40
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Figure 1 PCR amplification results of different loci. 1, 7, 13:
P. polyphylla var. Chinensis; 2, 8, 14: P. Verticillata; 3, 9, 15:
P. polyphylla var. pseudothibetica; 4, 10, 16: P. polyphylla var.
yunnanensis; 5, 11, 17: P. polyphylla var. polyphylla; 6, 12, 18:
P. vietnamensis

2 7[E] DNA SR RIEF5IF A # B8 E 52
75 Meyer 2£225% DNA 4 005 )7 5148 53 0§17 v
AL b, SN “PRhia /M 5% (minimum inter-
specific distance) LLXJ I il Y 5z KAE 5 (coalescent
depth). XJSEGIRAF () H A JE AR DNA 45 TERS {5 %
JF B B P9 AR S ) AR S o ] g /N AR S R R Y S
j@‘t‘a‘?i&”ﬁj\ﬂo S5 RLW] (3R 3), rpoB J7 1 ¥ Fi ]
At K, JOE 1TS2 41, rpoClL J3 41 Fi ) 42 5 fi
ANe B AR N AR 5 [ AE 2 rpoB 2K, rpoCl Al
matK 741 Ff AR 5k 0 ZERp ] 5 /AR S, ITS2 )7
Hl e K, rpoB JFEAIIR 2., rpoCL 41l e /N o Bt Py Bt K2
St rpoB A K, rpoCl FI matK 41 f% /)N,
psbA-trnH F1 rpoB ¥ P f5 K AR S By Ik 17 Tl ) e

INAR S

Table 2 Identification efficiency of six loci using different methods for species identification

Markers psbA-trnH rpoB rpoC1 rbcL matK ITS2
Length range /bp 1023-1037 472 487 703 894-899 232-234
GC content/% 33.0 39.6 44.0 43.1 32.0 57.3
Efficiency of PCR amplification/% 100 94.1 100 88.2 82.4 100
Success rate of sequencing/% 76.5 100 100 93.3 85.7 100
Relative identification BLASTI 21.4 37.5 5.9 7.1 75 100

efficiency/% Nearest Distance 21.4 37.5 5.9 7.1 50 100
Absolute identification BLASTI 17.6 353 5.9 5.9 52.9 100
efficiency/% Nearest Distance 17.6 35.3 5.9 5.9 353 100
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Table 3  Analysis of inter-specific divergence between congeneric species and intra-specific variation of candidate barcodes

Marker psbA-trnH rpoB rpoC1 rbcL matK ITS2
All inter-specific distance 0.0057+0.0062 0.0901+0.0716 0.0003+0.0007 0.001 8+0.0034 0.0019+0.0017 0.0494+0.0243
All intra-specific distance 0.004 6 +0.007 1 0.069 0+ 0.076 2 0 0.000 5 +0.000 8 0 0.003 8 £0.003 5
Minimum inter-specific distance 0.001 7 +0.0042 0.002 6 +0.003 6 0.0002+0.0007 0.0009+0.0027 0.001 1 +£0.0015 0.0354+0.0280
Coalescent depth 0.004 6 £0.0071 0.0657+0.0777 0 0.000 5 +0.000 8 0 0.004 9 +0.003 7
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Figure 2 Relative distribution of inter-specific divergence between congeneric species and intra-specific variation
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