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Identification of Fritillaria taibaiensis and its relatives by real-time
PCR with a TagMan-MGB probe
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Abstract: The molecular identification of Fritillaria taibaiensis and its relatives was studied by real-time PCR
with a TagMan-MGB probe. DNA was extracted from F. taibaiensis and its relatives. According to the sequence of
ITS1 region, the mutation sites of F. taipaiensis and its related species were identified by MEGA7.0 software. The
specific primers (a pair) and a TagMan-MGB probe were designed by Primer Premier 6.0 software. In the Roche
LightCycler 96 system, the lowest limit of detection for F. taipaiensis DNA template was 0.002 39 ng-uL™, and the
optimal T, value range was 60 and 61 °C. Specificity identification showed that the method had good specificity
for F. taipaiensis, as it could be distinguished from other 13 different Fritillaria species including F. unibracteata.
Since this method could accurately identify F. taipaiensis and its related species, it provides technical support for
rational development of F. taipaiensis resources, management of Chinese medicinal market and supervision of raw
materials in Chinese medicine manufacturing enterprises.
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Table 1 I1TS1 accession numbers of 13 various Fritillaria species

Latin name Accession number

F. unibracteata KT861541.1

F. delavayi KP711999.1

F. cirrhosa KT861548.1

F. taipaiensis KT861551.1

F. przewalskii KT861534.1

F. unibracteata var. wabuensis KX669649.1

F. sinica KF906211.1

F. mellea KF906209.1

F. pallidiflora KY884644.1

F. thunbergii DQ191622.1

F. ussuriensis MG946146.1

F. walujewii Regel MG946163.1

F. hupehensis KF906203.1

Table 2 Sequences of primers and probe
Designation Sequences T./°C

Forward primer 5-CCCGTAAACGGATGACAC-3' 54
Reverse primer 5-ATATGTTCCTTGGCGCAG-3' 53

TagMan-MGB  5-FAM-TCTCTCATAGCACGAT-MGB-3' 48
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Figure 1 Phylogenetic tree based on ITS1 of 13 various Fritillaria
species
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F. unibracteata_1TS1 87
F. cirrhosa_ITS] 87
F. przewalskii_ITS1 87
F. taipaiensis_[T¢ 87
F._unibracteata_var._wabuensi_ITS1 87
F. delavayi_ITSI 87
F. sinica_ITS1 87
F. mellea_ITS1 87
F. ussuriensis_ITS1 92
F. pallidifiora_ITS1 pn
F._thunbergii_ITS1 87
F._hupehensis_ITSI1 87
F._walujewii_ RLge! ITS1 87
F. unibracteata_ITS1 162
F. cirrhosa_ITS1 162
F. preewalsk 162
F. taipaiensis_ITSI1 162
F._unibracteata_var._wabuensi_ITS1 162
F. delavayi_ITSI 162
F, sinica_ITS1 162
F. mellea_ITS1 162
F. ussuriensis_1TS1 CCGCGATCGCCTCCAAGC 184
F. pallidifiora_ITS1 TCGCGATTGCCTCAGGGO 179
F._thunbergii_ITS! i 160
F._hupehensis_ITS1 160
F._walujewii_Regel ITS1 179
F. unibracteata_ITS1 GGGGCGGCGTTCGCTCTCTAT 211
F. cml\ma ITS $CGGGGCGACGTTCGCTCTCTAT 211
F. 'GGGGCGNCGTTCGCTCTCTAT 211
F. taipaiensis_ITSI GGGGCGACGTTCGCTCTCTAT 211
F._unibracteata_var._wabuensi_ITS1 GGGGCGGCGTTCGCTCTCTAT 211
F. delavayi _ITS1 GGGGCGACGTTCGCTCTCTAT 211
F. sinica_ITS1 GGGGCGACGTTCGCTCTCTAT 211
F. mellea ITS1 GGGGCGACGTTCGCTCTCTAT 211
F. ussuriensis_ITS1 GGGGCGACGCCCOCTC. . . . . 228
F.pallidifiora_ITST SIS CEEleCietiae rldcaaCTenes. . . . . ... .. ............ 206
F._thunbergii_ITS1 & CGGGGCGACGTTCGCTCTCTAT 209
F._hupchensis ITSI GGGGCGACGTTCGCTCTCTAT 209
F._walujewii_Regel ITS1  SEIGCERGGEINeTELSCanC cqee . . . . ... ... ........... 206

Figure 2 Alignment based on ITS1 of 13 various Fritillaria species. 1: The location of forward primer; 2: The location of TagMan-MGB

probe; 3: The location of reverse primer
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Figure3 Agarose electrophoresis of PCR products of 14 Fritillaria
species. M: DNA Maker (DL2000), lane 1 to 14 indicated F. unibrac-
teata, F. delavayi, F. cirrhosa, F. taipaiensis, F. przewalskii, F. unibrac-
teata Hsiaoet K. C. Hsia var. wabuensis, F. sinica, F. cirrhosa var.
ecirrhosa Franch, F. pallidiflora Schrenk, F. mellea, F. thunbergii,
F. ussuriensis, F. walujewii and F. hupehensis, respectively

Table 3 Cq at various T,. “The former Cq in each line were three
replicates of F. taipaiensis, respectively. Cq: Cycle quantity

T,/°C Cq
56 12.83, 13.07, 12.37, 26.06 (F. ussuriensis),
26.96 (F. hupehensis)
57 14.58, 13.48, 14.67
58 13.29, 13.48, 13.68
59 12.93, 14.22, 14.01, 24.13 (F. hupehensis)
60 14.20, 14.03, 14.07
61 12.63, 12.50, 12.56

Table 4 Cq under various concentration of DNA templates

Concentration of DNA templates/ng-puL™ Cq
238.54 11.91
23.854 16.09
2.3854 19.67
0.238 54 23.46
0.023 85 25.19
0.002 39 25.76
0.000 24 26.29
0.000 02 26.60
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Figure 4 Real time PCR performed at various T,
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Figure 5 Limit of detection based on TagMan-MGB real time

PCR. A: The probe sensitivity of the 238.54 ng- uL™ group; B:
There were two replicates in 238.54 ng-uL™ group; C: Sensitivity
of different DNA templates
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