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A Case Report of Imports Morphological Variation

of Pinelliae Tuber Based on the Genetic Analysis
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ABSTRACT

Objectives : The purpose of this study is to report that applying the genetic discrimination method to Pinelliae Tuber
is suitable as a countermeasure for the limitations of morphological identification announced publicly in the Ministry
of Food and Drug Safety(MFDS).

Methods | Randomly selected fifty samples in Pinelliae Tuber imported from China were used for morphological and
genetic identification, The morphological identification was applied method announced publicly by the MFDS, The traits
of morphological identification were classified as Pinellia ternata, P, tripartita, Pinellia pedatisecta, and Typhonium
flagelliforme, according to the formation of tuberous root and tuber morphology. The genetic identifications were
conducted by Sequence Characterized Amplified Region(SCAR) marker and DNA barcoding analysis for cross—validation,
respectively, SCAR marker was verified according to the presence or absence of amplicon through PCR amplification
using species—specific primers, DNA barcoding analysis used sequence information of the matK region,

Results . As a result of the morphological identification, 27 out of 50 samples were identified as original species ‘P,
ternata of genuine ‘Pinelliae Tuber’, and 23 were identified as adulterant species ‘P. pedatisecta . Unlike this, the
genetic identification was identified as the original species ‘P. ternata in all 50 samples in the SCAR marker and
matK regional sequence analysis,

Conclusions : Pinelliae Tuber of morphological mutant that can not be classified by morphological identification is
imported from China, The SCAR marker would be used as accurate and efficient assays for species identification of

the morphological mutant,
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Table 1. List of species—specific SCAR primers used for genetic analysis.

Target species Primer name Primer sequences (5'—3’) Size of amplification product Reference
BH2-900 F2 CAT GGT GAT ACC CCT CAT GG
P, ternata 507 bp
BH2-900 R2 CAT CTG GCG CCA CTT CCA AT
DH4-600 F6 GTC GCC TAT TCA TAT CGG GG
P, tripartita 356 bp
DH4-600 R1 AAG CTC CAA TGG GGA ACT GG
Lee et al,, 2016
HD2-300 F2 CGC ATT CTC ACC CTC CAT AC
P. pedatisecta 100 bp
HD2-300 R1 ACA CCC CTA ACA GAG ACT GT
SE3-300 F1 ATG GGA GGT ATG TGC CCG AT
T. flagelliforme 237 bp
SE3-300 R1 GTC CCG CCA GTT TAA TAC CT

5. matK 77+ @714 48 &4

matK MFRE 7740] 4.2 Jirvinen $0]'? AAIgE primer
Z% matK AF(5’'—CTA TAT CCA CTT ATC TTT CAG
GAG-3")9 matK 8R(5—AAA GTT CTA GCA CAA GAA
AGT CGA-3)& o83ttt PCR W34 oF 20 ng9
genomic DNA, Z+ 0.5 pmol L™'9] matK AF$} matK 8RS
primer, Solg™ 2 X Taq PCR Smart—MixI (Solgent, Daejeon,
Korea) 18|31 DDWE 233te] AA BEg-E©] 40 uL H&=E
A =3 ch PCR #H]+= Touch1000 (Bio—rad, USA)E o]&
stom, & 242 95T oA 283 27] WAAR] £ 95T
oA 60%, 49CoIA 60%, 72ColA 28 ¥ F 353
BHERE & FF FAA2 T2ToA 5T WREAIFT o]F 9
AIIAH(H719%5, SZXME 34, T—vector ligation ¥ £ coli

FUAWT G7IHD BALS Kim So| ®ug 243} 59
31 Sateet?,

m z2 3
1. e

QAR F FAE 2T 5019 F-53F #EE WY
02 AFOFENAF /Y ek WsAA Yol AR
A%, HA 5070 F 27Th= 4 EE ERENL 2370 2%
o2 EREQen £utetE ERd VA= SA=EA Gt
(Figure 1, Table 2).

Fiaure 1. Morphological characteristics of distribution ‘Pinelliae Tuber’. Scale bars = 2 cm.
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Table 2. List and discrimination results of herbal medicines used in this study. PT and PP mean Pinellia ternata and Pinellia pedatisecta,

respectively.
Sample | Morphological | Genetic identification | mafK sequence = Sample | Morphological | Genetic identification : mafK sequence
number ;| identification by SCAR marker analysis number ;| identification by SCAR marker analysis
1 PT PT PT 26 PP PT PT
2 PT PT PT 27 PP PT PT
3 PP PT PT 28 PP PT PT
4 PT PT PT 29 PP PT PT
5 PT PT PT 30 PP PT PT
6 PT PT PT 31 PP PT PT
7 PP PT PT 32 PP PT PT
8 PT PT PT 33 PT PT PT
9 PP PT PT 34 PP PT PT
10 PP PT PT 35 PT PT PT
11 PP PT PT 36 PT PT PT
12 PP PT PT 37 PT PT PT
13 PP PT PT 38 PP PT PT
14 PP PT PT 39 PT PT PT
15 PT PT PT 40 PT PT PT
16 PP PT PT 41 PT PT PT
17 PT PT PT 42 PT PT PT
18 PT PT PT 43 PT PT PT
19 PT PT PT 44 PT PT PT
20 PT PT PT 45 PT PT PT
21 PP PT PT 46 PT PT PT
22 PP PT PT 47 PT PT PT
23 PP PT PT 48 PP PT PT
24 PT PT PT 49 PT PT PT
25 PP PT PT 50 PT PT PT
2. ¥ 5°] SCAR u}# o|§ 47 4 (Figure 2).

Lee So] Hagk) 414 78§ wat, thursh, £ 9 4utst
F5o| SCAR TS ol g3te] LR 7% e
2702 Fehgdel] ol g3t AR 50709 FHA £A

=
AxF 24 23,

alsick, Ztzbe] % So| SCAR UlAE ol gt &

EA R} vl wte] WIS So FHAEA 50

bpE &=

A= 50712 A= Ack(Figure 2), ¥HH, di¥FsH(356 bp),
$HFEH(100 bp) 2 33237 bp) Bo| FHAES REAR

oAut 7zt Bl gL,

FEBNNE s gl

3. matK 77+ 47148 &4

matK Q714 B4E& 38l /8% 2EY #3474 248
AN, Lee §o] BudY =Fo] wat mak AR
matK 8R 29| primerE 0|85t £ESF marK #7t9
7N EE BASIELL, A7IME Wil EXste & 5ol
marker nucleotideE EFA| 29} v|wgH it B AR 507)
HEE= vheket dX|ets AR SRIE i
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Standard
control Distributing herbal medicine

ﬁ Sample #1 ~ 10 Sample #11 ~ 20 Sample #21 ~ 30 Sample #31 ~ 40 Sample #41 ~50 M

P. ternata

P. tripartita

Species specific SCAR marker

P. pedatisecta

T. flagelliforme

237 bp -----

Figure 2. Monitoring Pinelliae Tuber distributing on the herbal medicinal market using the species—specific SCAR markers.

Table 3. Summary of species—specific nucleotides obtained from the comparison of maiK sequences. The aligned nucleotide positions
indicate the location in the maK region aligned by ClustalW Multiple alignments among four species and samples. The species—specific
nucleotides were marked as white characters and black backgrounds on each location.

Aligned nucleotide 5 47 57 gy 102 107 147 179 205 229 269 279  341-346
position
P, ternata A A T G A T T G T A -
Sample #1-50 C A A T G A T T G T A A
P, tripartita T A T G A T T G T O G et
P. pedatisecta T A A T T A T T G T C A
T. flagelliforme T A T © T © © A C

Aligned nucleotide

position

P, ternata G C C T G T T A C T A G
Sample #1—-50 G C C G T G T T A C T A G
P, tripartita G C C A T G T T A C T A G
P. pedatisecta G C C A T G T T A C T A G

Aﬁgn;is’i‘t‘iffmde 732 770 822 841 885 887 898 900 924 929 986 1019 1041 1047

P, ternata C T A C C T T T C T T T C T
Sample #1-50 C T A C C T T T C T T T C T
P, tripartita C T A C T T T T T C T
P, pedatisecta T T A C C T T T C T T T C T
T. flagelliforme C C A A © © A C T A G
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