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Abstract: To identify adulterants from medicinal plants of Bletilla H. G. Reichenbach, the suitable candidate
DNA barcoding of Bletilla was evaluated. In this study, the internal transcribed spacer (ITS) of nuclear
ribosomal DNA, the LFY homologous gene intron 2 and chloroplast ycfl gene were amplified and sequenced
from forty-one samples. The intra-specific and inter-specific divergences of Bletilla were calculated, and the
identification efficiency was assessed using Barcoding Gap, NJ tree by K2P distance and BLASTI method.
The result showed the intra-specific divergence of nrDNA ITS and ycf1 (0.022—0.106 and 0.017-0.106) were
obviously higher than the inter-specific divergence (0—0.012 and 0—0.015), and four species of Bletilla were
also accurately distinguished in NJ trees. Whereas, there was no Barcoding Gap on LFY homologous gene
intron 2, thus it cannot effectively identify species of Bletilla. Using NJ tree of ntDNA ITS and ycf1 gene,
powdery medicine and the adulterants of Bletilla were successfully unidentified. In conclusion, ntDNA ITS and

yefl can be used as a potential DNA barcoding to identify the medicinal plants in Bletilla and its adulterants.

Wk H I 2014-04-21; &[0 H#: 2014-05-22.
HEUH: BHGHE “+ZH” FE@EEIRI (211100B512)).
*B A # Tel / Fax: 86-25-85891605, E-mail: dingxynj@263.net



RENFASE: XRS5 R DNA 5% T%HS 1 3 B 5

+ 1467 -

There were only three basic differences on ntDNA ITS between “Jujing baiji” and Bletilla striata of Lu’an in

Anhui province, and two basic differences in ycfl. Based on morphological and molecular data, “Jujing baiji”

could be recognized as the species of Bletilla striata.
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Table 1 Plant samples used in the present study. * Pseudobulb sample; — Absent data

GenBank Acc. No.

Voucher number Species name Location
nrDNA ITS LFY intron 2 yefl
BSLAO1* Bletilla striata Lu’an, Anhui KF680621 KF698942 KF698981
BSLA02 Bletilla striata Lu’an, Anhui KF680621 KF698942 KF698981
BSLAO3 Bletilla striata Lu’an, Anhui KF680621 KF698942 KF698981
BSPX04 Bletilla striata Pingxiang, Jiangxi KF698623 KF698947 KF698984
BSPXO05 Bletilla striata Pingxiang, Jiangxi KF698623 KF698947 KF698984
BSHTO06* Bletilla striata Xiangtan, Hunan KF698625 KF698949 KF698986
BSXTO07 Bletilla striata Xiangtan, Hunan KF698625 KF698949 KF698986
BSXTO08 Bletilla striata Xiangtan, Hunan KF698625 KF698949 KF698986
BSZJ09* Bletilla striata Zhenjiang, Jiangsu KF698628 KF698952 KF698989
BSNJ10* Bletilla striata Nanjing, Jiangsu KF698628 KF698952 KF698989
BSNJ11 Bletilla striata Nanjing, Jiangsu KF698628 KF698952 KF698989
BOXYO1* Bletilla ochracea Xunyang, Shanxi KF698631 KF698955 KF698992
BOZY02 Bletilla ochracea Ziyang, Shanxi KF698631 KF698955 KF698993
BOLZ03* Bletilla ochracea Lanzhou, Gansu KF698633 KF698957 KF698994
BOLZ04 Bletilla ochracea Lanzhou, Gansu KF698633 KF698957 KF698994
BOBZ05* Bletilla ochracea Bozhou, Anhui KF698635 KF698959 KF698996
BOBZ06 Bletilla ochracea Bozhou, Anhui KF698635 KF698959 KF698996
BFBZ01* Bletilla formosana Bozhou, Anhui KF698637 KF698960 KF698998
BFBZ02 Bletilla formosana Bozhou, Anhui KF698637 KF698960 KF698998
BFBZ03 Bletilla formosana Bozhou, Anhui KF698637 KF698960 KF698998
BFZJ04* Bletilla formosana Zhenjiang, Jiangsu KF698640 KF698963 KF699001
BFZJ05 Bletilla formosana Zhenjiang, Jiangsu KF698640 KF698963 KF699001
BSMZ01 Bletilla sinensis Mengzi, Yunnan KJ776543 KJ776546 KJ776549
BSMZ02 Bletilla sinensis Mengzi, Yunnan KJ776544 KJ776547 KJ776550
BSMZ03 Bletilla sinensis Mengzi, Yunnan KJ776545 KJ776548 KJ776551
JJAHO1* Jujing baiji Anhui KF763633 - KF763636
JJAHO02* Jujing baiji Anhui KF763633 - KF763636
JJAHO3* Jujing baiji Anhui KF763633 - KF763636
JJAHO04* Jujing baiji Anhui KF763634 - KF763637
JJAHO5* Jujing baiji Anhui KF763635 - KF763636
JJAHO6* Jujing baiji Anhui KF763633 - KF763636
JJAHO7* Jujing baiji Anhui KF763634 - KF763636
JJAHO08* Jujing baiji Anhui KF763634 - KF763637
PSBZ01* Polygonatum sibiricum Bozhou, Anhui EU850001 - KF698903
PSBZ02 Polygonatum sibiricum Bozhou, Anhui EU850002 - KF698904
PSBZ03 Polygonatum sibiricum Bozhou, Anhui EU850002 - KF698904
POBZO1* Polygonatum odoratum Bozhou, Anhui JF421534 - KF698906
POBZ02 Polygonatum odoratum Bozhou, Anhui JF421535 - KF698907
POBZ03 Polygonatum odoratum Bozhou, Anhui JF421535 - KF698907
USBZ01 Unidentified sample Bozhou, Anhui KF698629 - KF698990
USBZ02 Unidentified sample Bozhou, Anhui KF698630 - KF698991
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Table 2 Primers used in this study'® '%2 Table 3 Sequences characteristics of candidate barcodes
Gene Primer 53 nrDNA ITS ~ LFY intron 2 yefl
nrDNA ITS P1 CGTAACAAGGTTTCCGTAGGTGAAC Total individuals 25 25 25
P2 TTATTGATATGCTTAAACTCAGCGGG Number of genotype 12 12 13
LFYintron2 2F CGCGGCGACAAGTGCCCCACTAAG Length range/bp 635-636  1043-1398 1039
2R ATATCGGAATACCAGGTTCGTCAC GC content (mean)/% 61.7 37.8 27.7
yefl 3720F TACGTATGTAATGAACGA ATGG Variable sites 235 438 179
Parsimony informative sites 209 43 102

5500R GCTGTTATTGGCATCAAACCAATAGCG

#:F K2P (Kimura-2-Parameter) #5783t 17 18 4& BR
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HE) WISH IR i AR R E
% (BLAST1) 575110 % 52 i sh 02,

R
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R AN PP 1 Tl 26 2 L R Th 45 58 2tk . 3 Ak Mk
FE 5 PCR 4™ 38 38 2 A 77 e Dh 223518 100% . 1 %
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TR TR, SR ARERITERNE 3. &F5
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AN 635~636 bp, HL 12 ANFERM, A F /(5 BALA
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A EE N 1 043~1 398 bp, Ft 12 ANFER A, 255/
1B BB HCH 438/43 A KHIN yefl 74, 3
13N, HFFIK BN 1039 bp, A8 5 /15 BAL S
N 179/102 4> &% 751 GC & = WA A A, nrDNA
ITS (11 GC & &, B 61.7%, yefl MHRAK, GC &
BN 27.7%.
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S5 TS 38 J77 1) ) Fofr P A S R b ) A% S 4 SRR AT 4
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F R B BAE AR 2 (0.022~0.106) KT b Py it A4 A7 S

(0~0.012); yefl 35 Fh A EAE 22 57 (0.017~0.106)
IR TR B4 F (0~0.015), [AIt, nrDNA ITS
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PN (0~0.008) EfLEiE 2 BIHEENX, & LFY [F
BERNEG T2 FAAER T O R EED 5T
2 HBXJE DNA £RBIRIERTIHEEQRTEN

SRR B S A TR 51 v e S O VA2 T A N
WALAR S, JRTE W 28] TR A 35 22 5 AT 7E AL A
M2 HHEMREEEX, Bl Barcoding Gap. 1K#
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1A J& A i A= DR B 05 70 0l #4 2 neDNA DTS LFY [F]
PR WA T 2 yefl FINTH (F 2. 3. 4). WNE3
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NI REERHE 1 28 4 PR ERAE & B W F — e |,
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Table 4 The intraspecific and interspecific K2P genetic distance of candidate barcodes

Range of K2P genetic distances (mean)

nrDNA ITS LFY intron 2 yefl
Intraspecific distances of B. striata 0-0.012 (0.006) 0-0.008 (0.005) 0.005-0.014 (0.009)
Intraspecific distances of B. ochracea 0.001-0.008 (0.004) 0—-0.006 (0.004) 0-0.015 (0.010)
Intraspecific distances of B. fomosana 0.003—-0.015 (0.011) 0 0-0.010 (0.007)
Intraspecific distances of B. sinensis 0.001-0.005 (0.003) 0-0.001 (0.001) 0.002-0.007 (0.005)
Interspecific distances of Bletilla 0.022-0.106 (0.045) 0.005-0.036 (0.019) 0.017-0.106 (0.875)
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Figure 2 LEAFY intron 2 phylogenetic tree constructed using NJ method of Bletilla.
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Figure 3 nrDNA ITS phylogenetic tree constructed using NJ method of Bletilla and its adulterants.
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Figure 4 ycf1 phylogenetic tree constructed using NJ method of Bletilla and its adulterants.
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J& DNA 25T 50 i R I 3 AN AN B R AL s R
Bl R DR Ao s 28 T8 RO ey, T 4 ASFEDRIA7 sk
IS E IR BERTE. 2R H, Kim
D4R 5 A cpDNA Jy BEIE 26 RS BUAL G X%
BHEYIHEAT DNA % TEI00E 5T, 45 RK Y atpF-ampH.
psbK-psbl Fl trnH-psbA 3 NMHG B SE e ik E 22
RHF 5 E DNA 2 TE1S . Kress S50t fifi 42 4
48 MEHAT T B B IR S B R E e, A
rbel A1 trnH-psbA G v BAR NBE A FEY) I DNA %
RS, AW A% nrDNA ITS AR SE K yefl
FE A RIAE R @ % 58 A 20 DNA 26 JE45, B
THEEEN A RJENA 4 MR, SR8 B nrDNA
ITS 8 yef1 F P57 1 5 AE il Dh 48 7€ Hh K@ WA J

TR

AR FCRHE S T H A& %€ K nrDNA ITS Al
yefl JEPR T 51 43 S B % s 245 R A B FC TR O 3
KB AT S8, SRR O KB RN
—%, RUHETHRRNE, WENSFERENERE. £
VPR it X 40 FF o 08 1l 3 B AR 25 64 3 DL e
F A, [ PR 5 24 R A0 R SRR ) B
BE TS bR EL RS 3@ R BLAST 4347
PEBSVE . GRSV O T A1) KIS D VR DR R IR
i 46 S O HE R T o ASHIE TR 2 0B AR AR AR B 22 7 411
P NI B AT 05 VA 1 R, X R T
nrDNA ITS Fl yefl 205 % 52 T 2584 18 1) . ntDNA
ITS Fl yef1 2 TER A XS s 23 S i) S 254 5 R
PR S, oA B B R Y %
TE PR PERL A AKIE o
3 1ZH DNA £EBERIT “EZBR” HWER

5 G0 R P P P T e 2 A R 1 T 3 R AE
(. 65 Sing R InEPY. e B2
BA7, RN BRI ARR, (hHE
PR FEARILE, Hor AT AR SRR IE . %
BoCBEZEAR” FERITIRE 2RAaf, K, A
M SK, X5 ChEEYE) L&A &EED
19 1 AR T2 S AR AR, (R SR i 22K 7 &
FISEREE . A, Pons ZECTRA YR L AR A 2
FRAE S8 S WA TG, A 4 P a5t 4 1 25040 R
DNA HIF5(E BIFEYIR . U0 Vanhaecke 250
FIFH DNA 2 A AR TR bR i B AR 08 ik i) 2
Mt (Aplochiton spp.) VAN A. zebra Wi« AT 5L H)
I A J i DNA 5% “EZXE &7 34T 5514501,
SRER, “BEEAK” PRGBS 2 A &FE
) ntDNA ITS F£ 8 yefl 7 5 AALL R fe iy 25T NJ
P “EZEA L A RkEA RN —L. Hi,
AW FAE & Uy PP LRl 2 # “ B
ENSV/MNEVSISVSIASY T -LY/R
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