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Use of ITS2 and psbA-trnH DNA barcode sequences of wild Phytolacca
resources in Guanzhong area of Shaanxi Province
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Abstract: In order to explore the use of DNA barcode in the identification of wild Phytolacca resources in the
Shaanxi Guanzhong area, 29 DNA samples were amplified and sequenced by using the universal primers ITS2 and
psbA-trnH. The sequences were spliced and proof-read by Codon CodeA aligner V3.0, followed by blast comparison
and identification analysis; mega 6.0 was used to analyze sequence characteristics, Kimura 2-Parameter (K2P) was
used to analyze distance and intraspecific or interspecific variation, and Neighbor-Joining trees were established to
evaluate the ability of two pairs of candidate sequences to distinguish Phytolaccae Radix from its adulterants. The
results showed that the success rate of PCR amplification and sequencing of ITS2 and psbA-trnH was 100%; the
NJ tree showed that both ITS2 and psbA-trnH sequences could separate P. acinosa, P. americana, other species of
the same genus like P. japonica, P. exiensis and two adulterant species into a single clade; primer ITS2 had an
advantage over psbA-trnH in determining interspecific genetic distances. Therefore, both ITS2 and psbA-trnH
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sequences can be used for identification of Phytolacca and their adulterants, which provides a theoretical basis for
the distribution of wild Phytolacca resources and their rational development and utilization.
Key words: Phytolacca acinosa Roxb.; DNA barcode; ITS2; psbA-trnH; molecular identification
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Table 1 Source information and GenBank accession No. of wild Phytolacca L. samples

Specimen Collection location Longitude Latitude Altitude GenBank accession No.

No. ITS2 psbA-trnH

1 Yabai Town, Zhouzhi County, Xi'an City 108.0419° E 34.0953° N 460 m MT118138 MT130936

2 Tamiao Village, Zhuyu Town, Zhouzhi County, Xi‘an City 108.0003° E 34.1116° N 700m MT118139 MT130937

7 Xizhai Village, Hengqu Town, Mei County, Baoji City 107.5935°E  34.0712°N 660m MT118140 MT130938

8 Chaoyang Village, Fengming Town, Qinshan County, Baoji City 107.6043°E  34.4475° N 672m MT118141 MT130939

9 Chaoyang Village, Fengming Town, Qishan County, Baoji City 107.6055° E  34.4477° N 675m MT118142 MT130940
10 Yanhe Village, Fengming Town, Qishan County, Baoji City 107.6002° E  34.4500° N 681m MT118143 MT130941
11 Banpopu Village, Liulin Town, Fengxiang County, Baoji City 107.2421° E 34.5716°N 957 m MT118144  MT130942
13 Shangdengjia Village, Shuigou Town, Qianyang County, Baoji City 107.0460° E 34.7315°N 762m MT118145 MT130943
14 Zhaojiapo Village, Chengguan Town, Long County, Baoji City 106.8443°E  34.9039° N 917m MT118146 MT130944
16 Shigiao Village, Jinhe Town, Jintai District, Baoji City 107.1422°E  34.4237°N 650 m MT118147 MT130945
17 Yimenbu Village, Shennong Town, Weibin District, Baoji City 107.0547°E  34.1937° N 640 m MT118148 MT130946
18 Cuixigou Village, Yangling District, Xianyang City 108.0753°E  34.3027° N 519 m MT118149 MT130947
20 Yangling Vocational & Technical College 108.0649° E  34.2764° N 466 m MT118150 MT130948
22 Tugou Village, Chengguan Town, Bin County, Xianyang City 107.9780° E 35.0674°N 846 m MT118151 MT130949
23 Chengdong Village, Zhaoren Town, Changwu County, Xianyang City 107.8006°E  35.1981°N 1181m MTI118152 MT130950
24 Yufeng Village, Yongping Town, Yongshou County, Xianyang City 108.0437°E  34.8057°N  1265m MT118153 MT130951
25 HanJiabu Village, Qian County, Xianyang City 108.2284° E 34.5565° N 746 m MT118154 MT130952
26 Yongfeng Village, Yongle Town, Jingyang County, Xianyang City 108.9372°E  34.5214°N 391m MT118155 MT130953
27 Sanglou Village, Xing Town, Pucheng County, Weinan City 109.4167° E 34.9136° N 456 m MT118156 MT130954
28 Leizhuang Village, Chengguan Town, Chengcheng County, Weinan City ~ 109.9353°E ~ 35.1260° N 649 m MT118157 MT130955
29 Nancai Village, Wangcun Town, Heyang County, Weinan City 110.0859°E  35.1956° N 707m MT118158 MT130956
31 Wengyukou Village, Huashan Town, Huayin County, Weinan City 110.0217°E  34.5240° N 420m MT118159  MT130957
32 Zhenjiang Village, Chishui Town, Hua County, Weinan City 109.6432°E  34.4925° N 352m MT118160 MT130958
33 Yaozhu Village, Yushan Town, Lantian County, Xi‘an City 109.5162° E 34.2433° N 864 m MT118161 MT130959
34 Yangzhuang Village, Yangzhuang Town, Chang'an District, Xi'an City 109.1449°E  34.0420° N 622m MT118162 MT130960
35 Taipingzhuang Village, Yuchan Town, Huyi District, Xi'an City 108.5576° E 34.1277° N 410m MT118163 MT130961
36 Taipingzhuang Village, Yuchan Town, Huyi District, Xi'an City 108.5576° E 34.1277° N 410m MT118164 MT130962
37 417 hospital, Lintong District, Xi'an City 109.1949° E 34.3645° N 477m  MT118165 MT130963
38 Shaanxi University of Chinese Medicine, Qindu District, Xianyang City  108.7359° E 34.3175° N 38lm MT118166 MT130964

Table 2 1TS2 and psbA-trnH primers' sequences

Gene Primer name
ITS2 ITS2-F

Sequence (5'-3")
ATGCGATACTTGGTGTGAAT

ITS2-R GACGCTTCTCCAGACTACAAT
psbA-trnH psbA-F GTTATGCATGAACGTAAT GCTC
trnH-R CGCGCATGGTGGATTCACAATCC
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Table 3 Sequence characteristics of ITS2 and psbA-trnH
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Gene Conserved Variation Parsimony Singleton K2P genetic distance PCR amplification ~ Sequencing ~ Mutation
site site informative site site Intraspecific Interspecific success rate success rate rate
ITS2 216 10 10 0 0 0.046 100.00% 100.00% 4.40%
psbA-trnH 508 12 12 0 0 0.027 100.00% 100.00% 2.30%
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Figure 1 Agarose gel electrophoresis of ITS2 (A) and psbA-trnH (B) PCR products of several samples

Table 4 BLAST analyses of ITS2 and psbA-trnH sequences against NCBI and TCM-barcode database

NCBI TCM-barcode
Gene Specimen No. Length cir;:nt Identification ~ Sequence Accession Identification ~ Sequence Accession
result similarity No. result similarity No.
ITS2 1,9,10,13,16,17,18,20,22,25 225bp 60.89% P.americana  100.00%  MH813183 P.americana  100.00%  YZY029-2
26, 27, 28, 29, 31, 32, 36, 37, 38
2,7,8,11, 14, 23, 24, 33, 34, 35 226 bp 58.85% P. acinosa 100.00% MH711096 P. acinosa 100.00% SL02
psbA-trnH 1,9, 10, 13, 16, 17, 18, 20, 22,25, 462bp 24.68% P.americana 100.00% MH286315 P. americana 100.00% S1841
26, 27, 28, 29, 31, 32, 36, 37, 38
2,7,14,23,24,33,34,35 490 bp 23.47% P.acinosa 100.00%  MG595711 P.acinosa 99.40%  HAP00220
8,11 477bp  23.27% P. exiensis 96.65%  MG595709 P. acinosa 100.00%  SLO1
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K-BELE 462~490 bp, GC & 54 23.27%~24.68% (7 4) .
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Figure 2 Similarity analysis of psbA-trnH sequences between P. exiensis and P. acinosa
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Table 5 Sequence information for neighbor-joining tree

GenBank accession No.

Latin name Genus TSz psbA-trH
Phytolacca exiensis sp. nov. Phytolaccaceae Phytolacca MG595708 MG595709
Phytolacca japonica Makino Phytolaccaceae Phytolacca MG595704 MG595705
Anisodus tanguticus (Maxim.) Pascher Solanaceae Anisodus KM208638 MF786027
Gypsophila oldhamiana Miq. Caryophyllaceae Gypsophila MF063499 MF064598
ms2 37 psbA-trmH 37
ms2 38 psbA-trnH 38
ITS2 36 psbA-tmH 36
ms2 32 psbA-tmH 32
Ims2 31 psbA-trmH 31
ms2 29 psbA-tmH 29
ms2 28 psbA-tmH 28
ms2 27 psbA-trnH 27
7 ITS2 26 i psbA-trnH 26
—{ITS2 25 — psbA-tmH 25
ms2 22 psbA-trnH 22
ms2 20 psbA-tmH 20
ms218 psbA-tmH 18
ms2 17 psbA-trmH 17
TS2 16 psbA-tmH 16
00| |ITS213 100 psbA-trnH 13
Ts2 10 psbA-tmH 10
Ts29 psbA-trmH 9
Ims21 psbA-tmH 1
76— MG595708 r2 MG595709
L MG595705
psbA-trnH 2
| |psbAtmH 7
98 | psbA-trnH 14
psbA-rH 23
psbA-trnH 24
52 psbA-trnH 33
psbA-trnH 34
psbA-trnH 35
psbA-trnH 8
psbA-trnH 11
MF063499 MF786027
KM208638 MF064598
| e |
005 005

Figure 3 Neighbor-joining trees of Phytolacca L. and adulterants based on ITS2 and psbA-trnH sequences
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