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Molecular authentication of the medicinal species of Rhizoma et Radix

Heraclei, Radix Angelicae Sinensis, Radix Angelicae Pubescentis and

Rhizoma et Radix Notopterygii by integrating 1TS2 and its secondary
structure
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Abstract: This study is to identify Chinese medicinal materials Rhizoma et Radix Heraclei, Angelicae Sinensis,
Radix Angelicae Pubescentis and Rhizoma et Radix Notopterygii based on ITS2 and its secondary structure. Total
26 ITS sequences of 7 species were downloaded from GenBank, the ITS2 sequences were annotated by HMMer
method. The NJ phylogenetic tree was built by MEGA software, the intraspecific and interspecific K2P genetic
distance were analyzed by MEGA as well. The ITS2 secondary structures of all taxa were predicted by ITS2
database. Sequence matrix of primary structure and secondary structure was aligned by 4Sale software. And the
profile neighbor joining (PNJ) phylogenetic tree was constructed via the the ProfDistS software based on the
distance method. The results show that, the average interspecific genetic distance was far greater than the average
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intraspecific genetic distance, an obvious barcoding gap was noted among all taxa; NJ tree showed that all species
were clustered into seperate branches; each species had different secondary structures; the PNJ tree showed higher
resolution than NJ tree. Therefore, 1TS2 is suggested to be used as a barcode for distinguishing the original plants
of Rhizoma et Radix Heraclei, Radix Angelicae Sinensis, Radix Angelicae Pubescentis and Rhizoma et Radix Not-
opterygii in this study, this provides some scientific basis for classification and accurate identification of these Chi-

nese medicinal materials.

Key words: Chinese medicinal material; molecular identification; ITS2; secondary structure
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Chinese medicine Origin species

GenBank accession number

Radix angelicae sinensis

Radix angelicae
pubescentis

Rhizoma et radix
heraclei

Angelica sinensis (Oliv.) Diels

et Yuan

Heracleum moellendorffii Hance.
Heracleum franchetii

Heracleum hemsleyanum Diels.
Rhizoma et radix

notopterygii Notopterygium franchetii H. de Boiss.

Angelica pubescens Maxim.f. biserrata Shan

Notopterygium incisum Ting ex H. T. Chang

MK227291.1, JX022936.1, GU395144.1, AY277247.1, DQ263570.1
DQ263567.1, MK087871.1, AY925163.1

KT944678.1, KT944677.1, KT944676.1
HQ686439.1, HQ686437.1, HQ686434.1

HQ686427.1, GU967787.1, HQ686346.1, HQ686343.1
DQ278168.1, GQ379335.1, JF755942.1, AY925166.1
GQ379334.1, JF755944.1, JF755947.1, JF755943.1
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Table 2 1TS2 sequences characteristics included in this study
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Chinese medicine Origin species Samples  Sequence length/bp ~ GC content/%  Variation site  Haplotype
Radix Angelicae Sinensis Angelica sinensis 5 226-229 55.5-55.8 0 1
Radix Angelicae Pubescentis Angelica pubescens 3 224-228 55.8-58.0 3
Rhizoma et Radix Heraclei Heracleum moellendorffii 3 228-230 54.3-55.4 0 1
Heracleum franchetii 3 224-225 53.3-53.6 0 1
Heracleum hemsleyanum 4 225 52.9 0 1
Rhizoma et Radix Notopterygii Notopterygium incisum 4 225-228 59.1-60.0 1 2
Notopterygium franchetii 4 225-228 58.7-59.2 4 3
Table 3 Genetic distances of all samples
Origin species 1 2 3 4 5 6 7
1 Angelica sinensis 0.0000
2 Angelica pubescens pubescenspubescens 0.1313 0.018 3
3 Heracleum moellendorffii 0.166 7 0.176 2 0.0000
4 Heracleum franchetii 0.1771 0.190 1 0.0181 0.000 0
5 Heracleum hemsleyanum 0.1704 0.1704 0.022 6 0.0320 0.000 0
6 Notopterygium incisum 0.2228 0.2300 0.2518 0.267 1 0.260 0 0.002 2
7 Notopterygium franchetii 0.230 7 0.240 1 0.266 0 0.282 7 0.2755 0.049 4 0.008 9
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Table 4 Genetic distance of each traditional Chinese medicinal
materials group

Chinese medicine 1 2 3 4
1 Radix Angelicae Sinensis 0.0000
2 Radix Angelicae Pubescentis  0.1313 0.018 3
3 Rhizoma et Radix Heraclei 0.1713 0.1781 0.0182
4 Rhizoma et Radix Notopterygii 0.226 8 0.2350 0.267 2 0.030 6
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Figure 1 Phylogenetic tree of Rhizoma et Radix Heraclei, Radix Angelicae Sinensis, Radix Angelicae Pubescentis and Rhizoma et Radix

Notopterygii. A: Neighbor-joining (NJ) tree was built based on the ITS2 sequence; B: Profile neighbor joining (PNJ) phylogenetic tree based

on ITS2 sequence and secondary structure joint matrix. Bootstrap 1 000 duplicate test, displaying only 50% > self-expanding support ratings
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