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Molecular identification of Tibetan medicinal plants based on I'TS2 sequence
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Abstract: Objective The barcoded ITS2 DNA sequence was used to identify 44 Tibetan medicinal plants. Methods Genomic
DNA of Tibetan medicinal plants were extracted with high salt and low pH method. The PCR technique was performed to obtain the
ITS2. A total of 145 ITS2 sequences was obtained belonging to 24 families, 39 genera, and 44 species. Some homologous sequences
were also selected according to sequence alignment from Genbank database. The ITS2 sequences were aligned using Bioedit and the
intraspecific and interspecific Kimura 2-parameter genetic distance was calculated using MEGA, and the neighbor-joining (NJ)
phylogenetic trees were constructed to analyze phylogenetic relationship. Results ITS2 regions have significant intra-and
inter-specific difference, phylogenetic analysis based on ITS2 regions concurred with the result of morphological classification, and
it could also determine the phylogenetic relationship between species. In addition, the secondary structure of the ITS2 sequence of
Tibetan medicinal plants is different, providing another method for species identification. Conclusion ITS2 can be used as a very
effective single-locus barcode in the identification and phylogenetic study of Tibetan medicinal plants. The barcoding technique
provides a scientific baseline for the utilization of resources and conservation of Tibetan medicinal plants.
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Table 1 Species information of 44 Tibetan medicinal plants and GenBank accession number

s & BT 4 GenBank #7315
1 REE Ligularia rumicifolia KY624379. MH258111. MH258112. MH258113. MH258114. MH258115.
MH258116. MH258117. MH258118
2 RMEE Saussurea obvallata MH258146. KY624377
3 JIPEEE% Synotis solidaginea MH258149. KY624382
4 FiTEHE AU Taraxacum sherriffii MH258193. MH258194
5 EHWE  Astragalus ladakensis MH258119. MH258120. MH258121. MH258122
6 Rl Caragana jubata MH258168. MH258169. MH258170. MH258171
7 HRIEBE  Oxytropis falcata MH258176. MH258177. MH258178. MH258179
8 IR Stracheya tibetica MH258147. KY624378
9 WM Sophora moorcroftiana MH258154. KY624396
10 FiEMWRE  Stellera chamaejasme MH258103. MH258104. MH258105. MH258106. MH258107. MH258108;
MH258109. MH258110. KY624394
11 WA Arisaema flavum MH258125. MH258126. MH258127. MH258128. MH258129. MH258130
12 $upE/NEE  Berberis hemsleyana MH258097. MH258098. MH258099. MH258100. MH258101. MH258102.
KY624390
13 Lt Sinopodophyllum hexandrum ~ MH258155. KY624399
14 HHAE Glaux maritima MH258150. KY624386
15 #&REF  Primula sikkimensis MH258158. KY624405
16  #HAREM  Selaginella pulvinata MH258140. MH258141
17 RMEYAE Prerocephalus hookeri MH258142. MH258143, MH258144. MH258145, KY624397
18 Ah—nk Lamiophlomis rotata MH258148. KY624383
19 MXHEE Polygonum tortuosum MH258135. KY624381
20 [R[AEEE Polygonum macrophyllum MH258131. MH258132. MH258133. MH258134
21 WEEBINE Gentiana veitchiorum MH258085. MH258086. MH258087. MH258088. MH258089. MH258090.

MH258091
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22 KAHZRIL  Gentiana waltonii MH258082. MH258083. MH258084
23 LM JEfH  Gentiana farreri MH258074. MH258075. MH258076. MH258077
24 AL Gentiana straminea MH258078. MH258079. MH258080. MH258081
25 WEEAL Comastoma pulmonarium ~ MH258092. MH258093. MH258094. MH258095. MH258096

26 HEHMH
27 Bkl
28 VUi HH FR¥E Ephedra intermedia

29 Lk Aconitum gymnandrum
30 ZEMHRESL Anemone trullifolia

31 =W EE Halerpestes tricuspis

Rosa sericea

Sorbaria sorbifolia

32 nHBE  Ranunculus longicaulis
33 BRekiE Clematis florida

34 PEEAERS
35 HIRHEAY
36 [ 450K Rhodiola crenulata

Rhododendron nivale MH258157

MH258151. KY624388

MH258164. KY624412

MH258138. MH258180. MH258181. MH258182. MH258183
MH258165. MH258166. MH258167. KY624392

MH258123. MH258124

MH258153. KY624395

MH258163. KY624411

MH258191. MH258192

Rhododendron primuliflorum MH258162. KY624410

MH258172. MH258173. MH258174. MH258175

37 HAEX Bergenia purpurascens MH258161. KY 624408

38 Phytolacca acinosa MH258189. MH258190

39 KAEHH S} Paeonia ludlowii MH258184. MH258185. MH258186. MH258187. MH258188. KY624387
40 ZEE Geranium wilfordii MH258152. KY624391

41 Het Cuscuta chinensis MH258156. KY624400

42 VERCKEL  Euphorbia tibetica MH258157. KY624403

43 I Sambucus ebullus MH258160. KY624407

44 WPt Incarvillea younghusbandii  MH258136. MH258137
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Fig. 1 Phylogenetic analysis of 145 samples of 44 Tibetan medicinal plants based on ITS2 sequence
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Fig. 4 Phylogenetic analysis of five Tibetan medicinal materials and related species in Gentianaceae

=
b
ks

et oo
EREERREEEE e
0¥ 6 T4 2 2 2 0 | 2 o 2

rrafu Ju i
B B
Tk IR TR
—

]SJ]

]
w
=
REE
EETEFRE
)

el
e
ﬂu_r

E

=

i
i
—

13113

==
EERa

ZEIFoHL
g
B

l

E
HE
&

El5 =/ 5@ SasmMARgH Lo

Fig. 5 Phylogenetic analysis of five Tibetan medicinal materials and related species in Leguminosae
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Fig. 6 Phylogenetic analysis of five Tibetan medicinal materials and related species in Ranunculaceae
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Fig. 7 Phylogenetic analysis of four Tibetan medicinal materials and related species in Compositae



©2974 » ¢ 3% Chinese Traditional and Herbal Drugs 35 50 % 25 12 #§ 20194 6 A
A

2 e W R IS ES
B

R PLBH A% NvE &2

C

HoRE A Tt B AN RAEHH T

8 @M ITS2 5 R EEHa T
Fig. 8 Prediction of secondary structure of ITS2 sequence of Tibetan medicinal materials
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