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Classification of Pulsatilla Adans and Molecular Identification of

DNA Barcodes Based on ITS2 Sequence in Liaoning Province
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[ Abstract ] Objective: To further summarize the species of Pulsatilla Adans in Liaoning province, in
order to provide basis for rational development and protection of resources of the species. Method: The
classification and identification of Pulsatilla Adans in Liaoning province were studied in three aspects: plant
morphology, pollen grains and DNA barcode molecular identification based on internal transcribed space (ITS2)
sequence. Result: In the fourth census of resources of traditional Chinese medicine, we investigated the
characteristics of the plants of the genus Pulsatilla Adans morphological, the microstructure of the pollen grain,
ITS2 sequences of DNA-based molecular identification of bar code, etc., confirmed a new species of Pulsatilla
Adans-P. saxatilis. Two new records of P. dahurica and P. chinensis in Liaoning province were confirmed. The
existence of P. chinensis var. kissii was confirmed in Dalian and Anshan. Conclusion: Liaoning is one of the main

producing areas of Pulsatillae Radix. Because Pulsatillae Radix is mostly wild, the price has been rising ever year.
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Besides, due to land reclamation and other reasons, Pulsatilla Adans resources in Liaoning province have been

sharply declined year by year, which caused the lack of Pulsatilla Adans plant resources more seriously.

Therefore , it’s urgent to speed up the cultivation of technological research and protection of wild resources, so as to

ensure the sustainable use of Pulsatillae Radix resources.
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Table 1 Source of sample and ITS2 sequence GenBank accession number

No. 2kt BT P Ak I\%Hﬂ éér; 4 GenBank
& 3 (E) (N) By
Al k% Pulsatilla chinensis B DL-1 121°49’ 39°06’ KY224049
A2 M3k % P. chinensis i DL-2 121°49" 39°06’ KY224052
A3 k& P. chinensis - p AS-1 123°08’ 41°03' KY224050
A4 k% P. chinensis B AS-2 123°08’ 41°03' KY224051
AS k% P. chinensis A AS-3 123°08’ 41°03' KY224053
A6 k& P. chinensis i DL-1g 121°49’ 39°06’ KY346839
A7 =3k F P. chinensis il AS-1g 123°08’ 41°03’ KY346840
Bl WSk F P. cernua e SY-1 123°44’ 41°34’ KY224033
B2 W Sk 5 P. cernua - SY-2 123°44’ 41°34" KY224034
B3 W Sk 5 P. cernua - p SY-3 123°44’ 41°34" KY224035
B4 I 6E Sk 5 P. cernua it p SY4 123°44’ 41°34’ KY224036
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gk 1
No. - P — KA 2 5 GenBank
YE I (E) (N) RS

BS CIEAS S P. cernua - JH-1 127°36' 43°35' KY224032
B6 s Sk 4 P. cernua R FS-1 125°06' 41°42' KY224041
B7 W Sk P. cernua H A FS-2 125°06' 41°42' KY224040
B8 CIEAS P P. cernua R SY-1g 123°44' 41°34' KY346841
B9 s Sk P. cernua AR SY-2g 123744’ 41°34' KY346842
B10 ] fif Sk 5 P. cernua Fi! FS-1g 125°06' 41°42' KY346843
C1 Mk F P. dahurica - XF-1 124°45' 42°31' MF196248
C2 =] P. dahurica - XF-2 124°45’ 42°31' MF196249
C3 M Sk FY P. dahurica M R XF-3 124°45' 42°31' MF196250
C4 Mk F P. dahurica - XF4 124°45' 42°31' MF196251
C5 Mgk gy P. dahurica 03 XF-5 124°45' 42°31' MF196252
C6 DL kS P. dahurica Uy XF-6 124°45' 42°31' MF196253
C7 Mk FY P. dahurica - XF-7 124°45' 42°31' MF196254
C8 M3k P. dahurica - XF-8 124°45’ 42°31' MF196255
Cc9 U = 51 P. dahurica AR XF-9 124°45' 42°31' MF196256
C10 M Sk A P. dahurica R XF-10 124°45' 42°31' MF196257
DI Sk 5 P. turczaninovii R TL-1 119°48" 45°13" KY224027
D2 a1 sk 5 P. turczaninovii - TL-2 119°48’ 45°13' KY224028
D3 annt k%5 P. turczaninovii T TL-3 119°49' 45°17 KY224029
D4 A Sk 4y P. turczaninovii (IS TL4 119°49° 45°17" KY224030
D5 At sk F P. turczaninovii ey TL-5 119°49’ 45°18' KY224031
D6 sk 5 P. turczaninovii R TL-1g 119°49' 45°17' KY346846
D7 S B T] P. turczaninovii R TL-2g 119°50’ 45°23' KY346847
El VAP P. saxatilis Iy DF-1 124°17' 40°27" MF196258
E2 HEAKRS P. saxatilis - DF-2 124°17' 40°27' KY224043
E3 Y NCER P. saxatilis - DF-3 124°17" 40°27" KY224044
E4 B kA P. saxatilis Iy DF4 124°17' 40°27" KY224045
E5 Y NER P. saxatilis - DF-5 124°17' 40°27" KY224046
E6 HAEHRS P. saxatilis Uy DF-6 124°17' 40°27' KY224047
E7 HEHRS P. saxatilis 03 DF-7 124°17' 40°27' KY224048
F1 SHAkS P. chinensis var. kissii M DL-3 121°49’ 39°06' KY270958
F2 RN P. chinensis var. kissii TS DL4 121°49’ 39°06' KY270959
F3 SEHALS P. chinensis var. kissii i AS-4 121°49' 39°06’ KY270960
F4 SHAkS P. chinensis var. kissii - AS-5 121°49’ 39°06' KY270961
G S 45 P. patens - GenBank - - AM267280
HI - P. iongkanensis - GenBank - - JN811081
H2 - P. tongkanensis - GenBank - - JN811082
H3 - P. tongkanensts - GenBank - - JN811083
I AREAE Anemone cathayensis - GenBank - - AM267291
J i H-4 o Hepatica nobilis var. asiatica - GenBank - - EU370102
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Fig. 2 Pulsatilla  chinensis morphological characteristics of

pollen grains
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Fig. 3 Pulsatilla cernua morphological characteristics of

pollen grains
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Fig. 4 Pulsatilla  dahurica morphological characteristics of

pollen grains
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Pulsatilla  saxatilis morphological characteristics of

pollen grains
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Fig. 6 Variable sites in ITS2 sequence of samples
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Table 2 Sample K2P genetic distance based on ITS2 sequence variation
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Fig.7 Neighboor-joining tree of samples based on ITS2 sequences
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