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Abstract: To identify the original plant of Daturae Flos from its adulterants by DNA barcoding, the sequences
of ITS2, psbA-trnH, matK, rbcL of four species including Datura metel, Darura innoxia, Darura stramonium
and Brugmansia arborea were compared and analyzed. The PCR and sequencing success rate of the four regions
(ITS2, psbA-trnH, matK, rbcL) was 100%, 90%, 100% and 85%, respectively. Sequences were assembled with
CodonCode Aligner. K2P distances were calculated and NJ tree was performed by MEGA 4.1.  Thirty SNPs
were found among ITS2 sequences, and 33 insert/deletes were found among psbA-trnH intergenic regions. The
interspecific K2P distance of ITS2 and psbA-trnH was obviously higher than that of the intraspecific one. As
to matK and rbcL, there was no “Barcoding Gap” existing between inter- and intra-specific distances. The NJ
trees of the four regions/combinations were built separately. Samples of Brugmansia arborea were clustered
into one clade, and the other species of Datura L. formed another clade. The results showed that either ITS2 or
psbA-trnH was useful to identify Daturae Flos from its adulterants.
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Table 1 Plant samples used in this study. IMPLAD: Institute of Medicinal Plant Development

GenBank Acc. No.

Species name Voucher number Location
psbA-trnH 1TS2 matK rbcL

Datura stramonium PS1145MTO1 Nanning, Guangxi JN244368 JN244318 JN244349 JN244351
Datura stramonium PS1145MTO02 Nanning, Guangxi JN244369 JN244319 JN244350 JN244352
Datura stramonium PS1145MTO03 Nanning, Guangxi JN244370 JN244320 JN244334 JN244353
Datura stramonium PS1145MTO04 Nanning, Guangxi JN244371 JN244321 JN244335 JN244354
Datura stramonium PS1145MTO05 Nanning, Guangxi JN244372 JN244322 JN244336 JN244355
Datura stramonium PS1145MT06 Nanning, Guangxi JN244373 JN244323 JN244337 JN244356
Datura stramonium PS1145MT07 Nanning, Guangxi IN244374 IN244324 JN244338 JN244357
Datura innoxia PS1146MTO1 Nanning, Guangxi IN244375 IN244325 JN244339 JN244358
Datura innoxia PS1146MTO02 Nanning, Guangxi JN244376 JN244326 JN244340 JN244359
Datura innoxia PS1146MTO03 Nanning, Guangxi JN244377 JN244327 JN244341 JN244360
Datura innoxia PS1146MT04 Herbarium (IMPLAD*), Beijing GQ435286 GQ434669 GQ434218 -

Brugmansia arborea PS1147MTO01 Chendu, Sichuan - GQ434670 IN244342 -

Brugmansia arborea PS1147MT02 Nanning, Guangxi JN244378 JN244328 JN244343 JN244361
Brugmansia arborea PS1147MT03 Nanning, Guangxi JN244379 JN244329 JN244344 JN244362
Brugmansia arborea PS1147MT04 Nanning, Guangxi JN244380 JN244330 IN244345 JN244363
Datura metel PS1152MTO01 Herbarium (IMPLAD), Beijing GQ435287 GQ434671 GQ434220 IN244364
Datura metel PS1152MT02 Putian, Fujian - GQ434672 GQ434221 -

Datura metel PS1152MTO03 Nanning, Guangxi JN244381 JN244331 JN244346 JN244365
Datura metel PS1152MT04 Nanning, Guangxi JN244382 JN244332 JN244347 JN244366
Datura metel PS1152MTO05 Nanning, Guangxi JN244383 JN244333 JN244348 JN244367
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Table 2 Primers and reaction conditions used in this study'*™"
Gene Primer 5'-3' Conditions
ITS2 ITS2F ATGCGATACTTGGTGTGAAT 94 °C 5 min, 40 cycles (94 C 30 s, 56 C 30 s, 72 C 45 s),
ITS3R GACGCTTCTCCAGACTACAAT 72 “C 10 min
psbA-trnH PA GTTATGCATGAACGTAATGCTC 94 °C 5 min, 30 cycles (94 'C 1 min, 55 C 1 min, 72 C 1.5 min),
TH CGCGCATGGTGGATTCACAATCC 72 C 7 min
matkK 3F-KIM CGTACAGTACTTTTGTGTTTACGAG 94 °C 4 min, 40 cycles (94 C 30 s, 53 C 40 s, 72 C 40 s),
IR-KIM ACCCAGTCCATCTGGAAATCTTGGTTC 72 “C 7 min
rbcL RL1 ATGTCACCACAAACAGAAAC 95 'C 2 min, 30 cycles (94 'C 1 min, 55 C 30's, 72 'C | min),
RL2 TCGCATGTACCTGCAGTAGC 72 C 7 min
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Table 3 Sequence characteristics and nucleotide sequence divergence of ITS2, psbA-trnH, matK and rbcL across

Datura species

1TS2 psbA-trnH matK rbcL
PCR and sequencing 20 (20) 18 (20) 20 (20) 17 (20)
Number of nucleotides /bp 230-233 419-445 731 662—663
Number of informative characters 30 11 15 6
Number of indels 5 33 0 1
Percentage of interspecific sequence divergence 0.018-0.115 0.005-0.022 0.001-0.014 0-0.009
Percentage of intraspecific sequence divergence
Datura stramonium 0 0.001 0 0
Datura innoxia 0 0 0.001 0
Datura metel 0.003 0 0 0
Brugmansia arborea 0.013 0 0.004 0
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Figure 1 Phylogenetic tree constructed using NJ method. Bootstrap values (>50%) are shown above the relevant branches. A: ITS2;

B: psbA-trnH; C: matK; D: rbcL; E: matK+rbcL
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