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[Abstract] Objective: To analyze the variation characteristics of trnV-atpE and psaC-ndhE sequence fragments and
distinguish the original species (Veratrum taliense, Veratrum stenophyllum, Veratrum mengtzeanum) of Pimacao (a medicinal
derived from the roots or rhizome/roots of the three species) from the adulterants with the sequences. Methods: The genomic
DNA was extracted from the original species and the adulterants, respectively, and polymerase chain reaction amplification
and sequencing were performed with trnV-atpE and psaC-ndhE as candidate sections for DNA barcoding. DnaSP and MEGA
were used to measure the fragment length, guanine (G)+cytosine (C) content, number of variant sites, parsimony informative
sites, and InDel sites. The K2-P (Kimura 2-parameter) genetic distance of the samples was calculated, and the phylogenetic tree
was constructed with the Neighbor-Joining (NJ) method. Results: The #rnV-atpE and psaC-ndhE were 373-381 bp and 491-
534 bp, separately, with 18 and 15 parsimony informative sites, respectively. Based on trnV-atpE and psaC-ndhE sequences,
the maximum genetic distance among original species was smaller than the minimum genetic distance between the original
species and the adulterants. The phylogenetic tree clearly distinguished the original species from the adulterants. Conclusion:
The original species of Pimacao and the adulterants can be clearly distinguished by trnV-atpE and psaC-ndhE DNA sequences
based on comprehensive analysis of sequence characteristics and intraspecific and interspecific variation.
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L A ) 5 HL TR B it 22 ) S5 /N ARl T 5 4% 1 B K
T JFAE ) Z Al e RastAE R Bg , Fh p F A A] 35t 4%
BB AFEESX, B, RUF5R AR 240 4%
R DNA F BeAF A A AR DNA S0 FIr s i 4514
N TFRERE S, WERGKEWIEXTYFFE
J& K ] HEAT S 0 1 I BA S ik . R4
SEOIXE e ATk B2 A T8 A R B E 1T DNA %8 B A
5%, P2 mak SR R 55 8 Je AT BE R DNA %%
TG E 51 5 S8 EDY G HI 1TS2 F psbA-trnH JF
H XA s IR A EAT T DNA o PR 9, 45
LW, T A4 FARic al LA ot X 8 R A 4
RGO RIEAT /M5 I IREER SE A T 37 D v
BN FREERS, EH3IANSFhrid (ITS,
ITS2. matK) AT TWF5E, $EHKE ITS2FHI1E R\
1 fie i A5 1 DNA KBRS, mark ¥ 504 R /\ £ 5 BY
DNA G, /N f Pk @ 2 4 7 e it 7 2
% o ARG MEGA #0438 JfR 5 SR B i 44
HTAERGELEN, 458K Y, 254 DNAFHIY
AR B RR P R TR B it S N IX A3 o, HARAA s
()3 g%

i Lrik, (] ormV-atpE J¥ 5\ F1 psaC-ndhE J¥
Bt X 438 JBR B 1 DNA S5 TF 05 2 1 2R 45 vl L e s
LR b s AR R B RO, AT UK 52 F 3
PSRBT R R X Ay, (RN
R FHRE P R B R M X 40T, TR AT RE R B
AR R IE R R BT 1A B A8 S AN 2 LR IX 2
TSl 2 SEJAE P S0 X 4% o BRI, 5 SRA 5T mT LAt
— B A ] B SR R BRI A AT, ARSI 21
TR UE SR E R e RS A
KIS (super-barcoding) " 1T R4 kK B 4

. 36 .

B, DNTITAR I 4 R 55 3 Ak SR ) =22 18] 5 B A 5
JKRERF . AT PR T S Aas e | 3%
M B K AR APg Al A AR ST AR AL TR

S Lk

(1] FFm,#mE, K& HREEADFHEEN T[]
=@ P E Y% E,2016,37(4):54-57.

[2] Z@ALAT. 2@ A HBAFE 1996 Fm(M]. A
Z @ K& B RAE, 1998:67-68.

[3] FFm,#e, i, 5. BORE AR IR A 0 #F
RAR[T]. Zdb B 2% E,2014,35(3):60-62.

(4] T, 058, K, 5. BUREFABEHEA S H#
WM R [I]. =P E Y& E,2020,41(7):
77-82.

[5] SCHINDEL D E, MILLER S E. DNA barcoding a useful
tool for taxonomists[ J ]. Nature, 2005,435(7038) :17.

[6] HEBERT P D N, CYWINSKA A, BALL S L, et al.
Biological identifications through DNA barcodes[J]. Proc
Biol Sci,2003,270(1512) :313-321.

[7] CHEN S L, PANG X H, YAO H, et al. Identification
system and perspective for DNA barcoding traditional
Chinese materia medica [J]. World Sci Technol Mod
Tradit Chin Med Mater Med,2011,5(13) :747-754.

[8] LVTW,TENG R D,SHAO Q S, et al. DNA barcodes for
the identification of Anoectochilus roxburghii and its
adulterants[J ]. Planta,2015,242(5):1167-1174.

[9] ZHU X Z,ZHANG Y X, LIU X, et al. Authentication of
commercial processed Glehniae Radix (Beishashen) by
DNA barcodes[ J]. Chin Med,2015,10:35.

[10] MA S J,LV Q D, ZHOU H, et al. Identification of
traditional she medicine Shi-Liang tea species and
closely related species using the ITS2 barcode [J]. Appl
Sci,2017,7(3):195.

[11] R—v8 Rixm Ak, 5. HEBMY T 5 M
DNA &7 # £ [T]. 3 25,2022,53(6) : 1828-1837.

[12] AT 450, HI8 7,5 . A T DNAKH A 2R Z
REBAEFEESHI] PEERFANFEE,
2022,28(12):183-191.

[13] ZFRB,FRH,F 2,5 KT ITS24 psbA-trnH 5
HEme S sTEE] FRSRT AN FRE,
2022,28(13):173-180.

[14] FHBER & PEAREFESG L. —FH[M]. &
WP E E 2 A R AR, 2020:294.

[15] TIPPMANN H F. Analysis for free: Comparing
programs for sequence analysis [J]. Brief Bioinform,
2004,5(1):82-87.

[16] THOMPSON J D, GIBSON T J, PLEWNIAK F, et al.



20234F 1 H 25

FEIEH2S Mod Chin Med

Jan. 2023 Vol.25 No.1

[17]

(18]

[19]

[20]

The CLUSTAL X windows interface: Flexible strategies
for multiple sequence alignment aided by quality
analysis tools [J]. Nucleic Acids Res, 1997, 25 (24) :
4876-4882.

HALL T. Bioedit: A user-friendly biological sequence
alignment editor and analysis program for windows 95/
98/NT [J]. Nuclec Acids Symposium Series, 1999, 41
(41):95-98.
KIMURA M. A

rates

simple method for estimating

evolutionary of base substitutions through
comparative studies of nucleotide sequences [J]. T Mol
Evol, 1980,16(2):111-120.

BB, B4, XA, F . AT R AR 5 A f
SR F AR SRS AT[T]. MR TP B L 558,
2021,35(3):12-15.

MRk Ak . P E 25 f 254 DNA 48 247 4 5 51 [M].

b A R4, 2015: 1-10.

[21]

[22]

[23]

[24]

[25]

[26]

XUE S,SHI T,LUO W J, et al. Comparative analysis of
the complete chloroplast genome among Prunus mume,
P. armeniaca,and P. salicina[J]. Hortic Res,2019,6:89.
CHASE M W,COWAN R S,HOLLINGSWORTH P M,
et al. A proposal for a standardised protocol to barcode
all land plants[J]. Taxon,2007,56(2):295-299.

Ik RAEIE, PR, F . R AT A DNA &5 264
iR k[T]. AP B 25 9],2022,40(1):93-96.

FRE AL, BB, FAS MM DNASTER[I] &
FEUP 36 52 B 4R, 2021,20(6) : 40-44.
PR, B SE S, R, . N DNA KA 5T 5
% [J/OL]. % F # 41 F #, [2022-03-10]. http://kns.
cnki. net/kems/detail/46. 1068. S. 20220309. 1046. 002.
html.

KANE N C, CRONK Q. Botany without borders:
Barcoding in focus [J]. Mol Ecol, 2008, 17 (24) : 5175-
5176.

(A5 8 #0: 2022-05-13 4. B%)

« 37



