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DNA bar coding the medicinal plants of the genus Paris

ZHU Ying-jie* 2, CHEN Shi-lin, YAO Hui?, TAN Rui*’, SONG Jing-yuan®, LUO Kun®, LU Jing’
0

(1. School of Bioscience and Engineering, Southwest Jiaotong University, Chengdu 610031, China; 2. Institute of Medicinal
Plant Devel opment, Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing 100193, China;
3. School of Pharmacy, Hubel University of Chinese Medicine, Wuhan 430061, China;
4. National Institute for the Control of Pharmaceutical and Biological Products, Beijing 100050, China)

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, eeven 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 (1TS2) 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 I TS2 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%j) 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 1TS2 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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Table1l Samplesfor testing potential barcodes

Samples name

Sampling location Voucher number

Parisvietnamensis Yunnan Simao PS1642MT01
P. verticillata Liaoning Dalian PS1635MTO1
P. polyphylla var. yunnanensis Yunnan Wuding PS1637MTO5
P. polyphylla var. yunnanensis Yunnan Wuding PS1637MT04
P. polyphylla var. yunnanensis Yunnan Wuding PS1637MTO1
P. polyphylla var. chinensis Yunnan Wuding PS0051MTO3
P. polyphylla var. chinensis Shanxi Qinling PS0051MT02
P. polyphylla var. chinensis Sichuan Hongya  PS0051IMT26
P. polyphylla var. stenophylla Sichuan Hongya  PS1644MT21
P. polyphylla var. stenophylla Yunnan Wuding PS1644MTO1
P. fargesii var. fargesii Yunnan Wuding PS1643MTO1
P. polyphylla var. Yunnan Wuding PS1636MTO1
pseudothibetica
P. polyphylla var. Yunnan Wuding PS1636MT02
pseudothibetica
P. luguanensis Yunnan Wuding PS1641MTO1
P. marmorata Yunnan Wuding PS1638MTO1
P. delavayi var. delavayi Yunnan Wuding PS1640MTO1
P. polyphylla var. polyphylla Sichuan Hongya  PS1651IMTO1

¥E5 DNA BY32EX. PCR ¥/ & 030 5

ZIMIREE

] 70% £ B Bt R T GBS, Jo/K LR 5 min
Ja K, R R EERR AT T8, R 10 mg,
JH DNA 2B BE (L (Retsch MM400, Germany) #iff B
1min (1800 rmin) J&, f ALt RHRAE(L DNA $2
BOR G HE B0 DNA. 488 1TS2 P51t 514, 1E
14 5-GCGATACTTGGTGTGAAT-3, % [fi] k) 5-GA
CGCTTCTCCAGACTACAAT-3'. PCR Jx N AKF & 25
ul, K Z N E MgCl, 2 ul (25 mmol-L ™). dNTP2 puL
(2.5 mmol-L ™). PCR buffer 2.5 uL (10x). 5|#/% 1.0
ul (2.5 umol-L ™). Tag ¥4 M 1.0 U it DNA £ 1 L
(~30 ng). VAR 94 °C, A8k 5 min; FEREAT 40
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NIAT RS . RITTENL Perl B 545 AN R F 51 F
M)y Fh N BRI S A R, VAR DNA 4%
T 1% 751 (1) barcoding gap. 5 J& 1 F ARBL Ik 48 22 4
7% (BLAST1) Ml i@k (Nearest Distance) %
SLFE A (5 5 R Th R 12,
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%% DNA SIS EIEFHINKE . GC & &4t
TR WA 20 %P 5K E N 232~1 037 bp A%, JL
WITS2 e Hcdi, Sk 232~234 bp, psbA-trnH 4] [H]
B X K, o 1.023~1 037 bp, H:lalkg X oh & g i
FEH rpsl9. #7411 GC & A AR, ITS2 (1) GC
R, %3] 57.3%, psbA-trnH F1 matK &1, AT
PRI 70%.
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100%, £ 3 IE B A FLYK 1S 2] PCR 439 sk I8 (&
1) W R E LA psbA-trnH #A%, 4 76.5%, rpoB.
rpoC1 Al ITS2 )24 100%. %54+ PCR 3™ &k 4 Fil
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Figurel PCR amplification results of different loci. 1, 7, 13:
P. polyphylla var. Chinensis; 2, 8, 14: P. \erticillata; 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
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Table2 Identification efficiency of six loci using different methods for species identification

Markers psbA-trnH rpoB rpoCl rbcL matK ITS2
Length range /bp 1023-1037 472 487 703 894-899 232-234
GC content/% 33.0 39.6 44.0 431 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 BLAST1 21.4 375 59 7.1 75 100

efficiency/% Nearest Digtance 214 375 59 7.1 50 100
Absol ute identification BLAST1 17.6 353 59 59 52.9 100
efficiency/% Nearest Digtance 17.6 353 5.9 5.9 353 100




RS TS 2R DNA 4 TBA0 5 8 i 51 -+ 379+
Table3 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 0.0018+0.0034 0.0019+0.0017 0.0494+0.0243
All intra-specific distance 0.004 6+ 0.0071 0.069 0+ 0.076 2 0 0.000 5+ 0.000 8 0 0.003 8=+ 0.0035
Minimum inter-specific disance 0.001 7+ 0.0042 0.0026+0.0036 0.0002+0.0007 0.0009+0.0027 0.0011+0.0015 0.0354+0.0280
Coalescent depth 0.004 6+ 0.0071 0.0657+0.077 7 0 0.000 5+ 0.000 8 0 0.004 9+ 0.0037
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Figure2 Relative distribution of inter-specific divergence between congeneric species and intra-specific variation
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B, I FEOR Rz BUK B AR Ak, A LAk
ATEOXS, g8 %l o b ok — e MR, rpoCL 741K
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