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Identification of Bupleurum marginatum var. Wall. ex DC stenophyllum (Wolff)
Shan et Li and its analogues based on ITS2 barcode

XIA Zhao-di, LIU Xia, FENG Ma-li, XI Xiao-hu, TONG Li-guo
Institute of Traditional Chinese Medicine of Shanxi Province, Taiyuan 030012, China

Abstract: Objective DNA barcoding technology, a molecular identification method, is applied to distinguish Bupleurum
marginatum var. stenophyllum from its analogues in order to ensure the quality and clinical curative effect. Methods In this study,
the internal transcribed spacer 2 (ITS2) regions of 50 samples were amplified by PCR and sequenced bi-directionally. Obtained
sequences were assembled using CodonCode Aligner. The genetic distances were computed by MEGA 6.0 in accordance with the
kimura 2-parameter (K2P) model and the phylogenetic tree was constructed by Neighbor-joining (NJ) method. Moreover, the
secondary structure of ITS2 was predicted using ITS2 database websites. Results The intra-specific genetic distances were smaller
than inter-specific ones in ITS2 regions of B. marginatum var. stenophyllum. The NJ tree and secondary structure results could
distinctly differentiate B. marginatum var. stenophyllum and its analogues. Conclusion ITS2 sequence can scientifically and
reliably identify the authenticity of B. marginatum var. stenophyllum and could provide more new and reliable techniques to ensure
clinical safety of this traditional Chinese medicine.
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Table 1 DNA molecular identification information table of Bupleuri Radix
s 4 Nk IR ST TN EiIEA KT
S1~S3 JEL S ] 2019-09 Hl ik =+-4A - bk M SHh RS
S4~S6 JEL S ] 2019-09 ik =4 bk M SRS
S7~S9 JEL S ] 2019-09 HR Pk S - ks M SR A
S10~S12 RS 2019-09 Hm Rk E s T Hexs v SR AR
S13~815 RS 2019-09 oG =R R Hers iy SR AR
S16~S18 LS 2019-09 ELEENAY 20 g Y SR AR
S19~821 JEL S 2019-09 HilhE L2 bk M SR A
S22~824 JESE 2019-09 H B v E R ek M SHh R AR
$25~826 AR 2019-09 H Bl P I bk A St RS
S27~829 b 5EA 2017-07 HlBerd Hhrs TR i
S30~S32 b 5EA 2017-08 IIYEN Hexs TR M
S33~835 b 5EA 2019-09 HilllsE Hhrs iy SR AR
S36~838 Jb5etH 2018-07 IINEPAES L TR DIk
S39~841 Jb5etH 2018-07 ITi| ks TR DIk
S42~543 HEMFLEE] 2018-10 E¥a Liiges TR DIk
S44~545 BINSER 2018-10 HiREd poa T AR i
S46~847 A 2019-07 iR b Fr TR i
S48~S50 b 5EA 2019-10 1L G ) e iy SR AR
WARAFD. 20 min FLIKRTINIZE R, AR5 4T DNA XA .
2 HE 2.4 HEALIE

2.1 MHmER

H 75% CBEEHM AR R T, BRI TS
BT 2mL B0, LL 50 Hz FISTR AT ES B4,
FRHLZ) 50 mg ¥ K o
2.2 DNA ZBUK FR&

FIFH Ezup #:2UHE 2020 213 R 4 DNA #2371
& (B518261) #HEHUFE M AL DNA. HU 5 pL DNA %
T 1%ERNERE . 1 X TAE Z2Mis il ik (A% 120~
180 V) £l DNA Jii& .
2.3 PCR i

PCR ¥ #81E HiEFH 5%, 1TS2F (5°-ATGCGA
TACTTGGTGAAT-3> ) . ITS3R ( 5-GACCCTT
CTCCAGACTACAAT-3’).PCR ¥ kRN 25 pL,
A& DNA (20~50 ng/uL) 2 pL, Taq Buffer
(10 mmol/L) 2.5 pL, Dntp (10 mmol/L) 1 uL, 1E.
KA G (10 pmol/L) % 1 uL, Taq B (5 U/uL),
B ddH,0 % 25 L, PL Bk E BlAETAY
TR AR AR . PCR Y IEFEF A 95 C. 5 min;
94 °C. 30s, 58°C. 30s, 72 °C. 60s, f&EH 2~4
W, B 38 MIEFR; 72 °C . 10 min. PCR 4B 5 uL
1%Ir IERR e FLK, kS 4L 150V, 100 mA, 10~

M.H CodonCode Aligner A4l 7 06 B i3t T
R, FET R /R A RAEAL ) HMMer 1R J7
DS, Pl A I BRI 5.8 S M 28 S X B (]
1), 3RFF ITS2 [HFEX 55, FMi GenBank ]
Nucleotide #(#i /% Chttp://www.ncbinlm. nih.gov /
nuccore) PNEFHRIEAFFH] CFHAEE WL 2). #
I MEGA (molecular evolutionary genetics analysis)
6.0 FATIFAILLXT, THE GC &&= &M, Fhial K2P
( Kimura 2-parameter ) &% 1% 85 55, >R F 4 £
(neighbour-joining, NI) M RGEHEM, (RIS LA
bootstrap ( H B HFZ 1 000 {X) BRI 570 M
WHER , MRS Koetschan 250781 37 1y 1TS2 $iedfs e
B FLRR S P ITS2 1) — e 4544
3 HRELSH
3.1 LEHAHEG DNA REUMBRGLER

SEEHZIMFE T AREL DNA J5, X S1~S15 F£ 5
HEATHEEART I, R IUFE i 2R — 2%, BB DNA
SEEETC IR, A I S 21 Ul B BE W] DA &2 PCR 2
3K, Wik 2 fs . 7E 58 50 MEEAR S DNA $2U5,
KL 324 40, 42 SHEAH) DNA REGIIFEH, #is
SR MTREAR S ECRN 47 1o
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351 352

TGAGGGCACGTCTGCCTGGGTGT GACCCCAGG TCAGGCGGGACTACCSEY

588 motif

28 S motif

1 SEHAF5IMin 5.8 S 128 S XE
Fig.1 5.8 S and 28 S segments at both ends of Bupleuri Radix sequence
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Table 2 Correlation information table of Bupleuri Radix

sequence

B GenBank &35 RATHAL
S1~S24  HQ687952. HQ687911 N
$25~826 IN800316. AB570258 PN
$27~832 IN800313. IN800314 TR K%
$33~S41 KI716418-422. IN800307 HE SRR TR
S42~S43 HQ824722 Py 1K

S44~S45 FI561309. AB690805. AY551293. ot [H EE %Rl %%
FJ561306-308. HM114230-234

S46~S47 KJ716422

$48~850  GQ434690

RS RE B
AR B
567 8910111213 1415 M

1 23 4

1 000 bp
500 bp

1—15-#£f  M-Marker
1—15-samples M-Marker

2 DNA 1ZEUEIIE

Fig. 2 DNA extraction and detection diagram
32 PCRY LR

FIFH ITS2 5193847 PCR 18, I 5 pL 1%3K
REREEERS VKA I PCR P24, R ILIEESEHARE S
(S20. S25. S35. S43. S45. S47. S50) HfLy 1
R —BR&, KL 500 bpo XTRTA LI 5
[¥) PCR P2 ATl 7. DL 36

1 000 bp

500 bp

100 bp

S20 S25 S35 S43 S45 S47 S50 A B

A-Marker1-Thermo (SM0332) B-Marker2-4ET. (B500437)
3 SEHAREREY PCR 43R AR HE AEAR ER Ik B
Fig. 3 Agarose gel electrophoresis of PCR product from
Bupleuri Radix samples

33 ETITS2 FIMYIMEELER

BIERS R 47 6 1TS2 74146 7 254 DNA
% 1 % B R 4 http://www. tcmbarcode.
cn/china/) I GenBank (¥ & #E4T AR A TE &R
(BLAST) %7€, Z5RKW ITS2 ¥ REfs H i 2
E LSS I L IR, Ferh 24 SRORE TSR,
18 25 NAbYEMA, 2 6 NLLSEH, 1 4 NHEMSEH,
2 F AR NS .
34 ESEBREGERM ITS2 FIKERTRM
=02

L N H 5 VR T ITS2 R AR AE W 3,
i A ISR 18 45 ITS2 R A4 4 N7 A,
HH 44 (A~Ap B/EE R4, BEMA G
18 & A, HAEM A BFE 1 5701, A A,
B 2 %75, BAGR A 4 3 %6751, HARSEH
Fh 3 TCAR A7 A o AHE T AR AR B (b Se i B
fE8 A K SBRER ES ) (hE 2 258 DNA
ZTERIARAET A1) PO 3 S R AR — 3K

®3 ESARESRME ITS2 FHIHFHE
Table 3 ITS2 sequence characteristics of Bupleurum

marginatum var. stenophyllum and its analogues

FIRHFh ITS2 K JE/bp ¥ GC §/% Rl A 47 14
BRI SE 229 62.6 0
b5 233 62.1 4
2 233 50.3 AR5
BN B 229 60.2 0
AR 233 51.7 0

R4 ALREA ITS2 FIIMATRASER
Table 4 Intrarespecific variation sites information of ITS2

sequences of Bupleurum chinense

A5 {7 i /bp A Ay, Ay A
185 C G * *
192 A * A *
194 T * * A
230 G C * C

PR G A T A
*The same as haplotype A; base
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Fig. 4 ITS2 sequence comparison between B. marginatum var. stenophyllum and its analogues
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Bootstrap 1 000 X, 3 FHUEN TR HRESCREZE 1>50%

Bootstrap scores 1 000 replicates are shown (=>50%) for each branch

5 HTFITS2 FHMBELARES RS NI &

Fig. 5 B. marginatum var. stenophyllum and its analogues NJ tree based on ITS2 sequence

3.7 HEEHAREZRSE ITS2 ZREMLLER

S L e FL 5 TR T ITS2 741 — 2 45K (B 6)
H A F IR 4 MR X ARG, E RN R E
(R ZEIREERE RN — B H & o LRI SR
O 34, difbiE s, T HgE I XA 34
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THULIRHIRAN, RS R OB RN, R
1 4 NMETEX WA 2 R BSEHE 1T XA 5 A,
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EILXAE S A, 751V IXE 2 A HEH-LEiirE
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FEIV XE 2 A3 HiRSEHHAE T X T XA IV X
KBRS 2 (R R S 4G 2 5%, BIRE S

T, g
e, ..E,
11 Sy i
A
ed? 9 [ ol *
v S,

LEH] (HQ687952) Z1455] (IN800316)

JELEH (KI716420)

X 43 T ALLEHAAHEM: LE R — 204 My 7ERZE 1. TV
X BRI, s HIET X, JE8EHA 14
W, HERFSEEIA 2 AR, FLRAE I IX, JbSEif 5
ANIR, TMIHESEEHA 6 MR, JEEEHA S LSRR
2 RAE TIERE I X, Heresl slseiia 7
AR, LS 6 AR IR R /N IR 5 3
Z AR SR 22 5. Ut WL, @it ITS2 751 —
BRI 53T T3S 22 7 ] DAV Aff 1 25 Sl s S A 24
M55
4 g
4.1 SHAAMMERAIRE

XPAIAE H R S5 HREE (1) DNA 25 TERS % e (1)
SCIGH KL, B, B, M. AN A
BRAF G Fr, SR AT E BRI TS BORE
AERAEAE i, B OREAE Y B B AR E M. AR

HEHZER] (HQ824722) HRIHLEH (AY551293)

6 WEHANE SRR ITS2 —H4EH

Fig. 6 Secondary structure of ITS2 in B. marginatum var. stenophyllum and its analogues
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%5 5 RIS P AR VRS R AR G4 )
(5 924 LR SE I “ BRLEHA”, 22 DL DNA %Y
Y FAR e IO AL L . HR, B 2G5
DNA S5 TR H3E PE n] S 305 A B U5 5 i AR AL .
AFEPFIEAS B2 F AR 45 IR A AT IE 3 3] DNA
PR B S, Rk, LR R 5 2 5 1 B s e
AE 53 AN 2 % e S T B AR AR . T
DNA 256542 H 11 [E br_EPFp 4 e o AR, w]
AR E S8 25 R SR L R R . Re i
ZUMBEINEE .. T DNA KT HIEdE S
THENUE B RGL Ak, TTEdE DNA KM H
REAEMIFEF A FIRNTEAY, 5L 24 %6 5 I AR 1AL
A E B4k, o H 24 b A AR A,
55, DNA S5 TR HAR AT {2 3 Hh 24 SE8A 37 52 U 0 JF
KA H g dilest 2 phaedf s st moR:

SRR, UL, JLSeNIRE S RAR, B
A GEURANE, P AT ORG24 Y8 R B AR RO
SERI BRI TR — AN E BT A . 8 DNA 6B
FroR i 2R G2 B P E SRR R I R G B %
F M R AL, AT KRR ATT
AR R AR, R T /KF s OB R Al
T I RT 5 AR 3T B SR B A, S0 KR
HREEHHT L I5 FHR M HERRET, AE T R 2
DA FEREAR MR, DNA S5 50 T2 @ B
ReAE PGP R E TS iuaE AT R R <505 T
TRENZ N, I PR 24 %2 4 BRAE 7 T A4 5
HIIHIER .

SEHR

(11 %  #E KT RN EH R HO% 26 R 10 LS8
% [J]. R ERZ R AR, 2020, 36(2): 149-151.

21 & J8, 5k =, & H, % S EE 2R
SEERIF TR 2 (COVID-19) )7 404 [J]. AR, 2020,
51(4): 866-872.

[31 WM, YR o2 AR P S S AR
BT [1]. FEEZY, 2020, 51(4): 895-901.

[4] FaExk. T EZFIGERM R TR o E
[N]. BHZ HR, 2020-02-18(002).

(5] kb, BE8H, A 3%, 5 BEESGHRT Y
PRI BF I 5 BB (0], R EEZG, 2020, 51(4)
878-882.

[6] MEfaZs, aERE, B 1, 55 hEARIEH TR
Fll R AFIERE ST 1], PEFZARE, 2020, 45(6):
1242-1247.

(71 X %, #£ B, AW, & ET R EA TG
56 R B R R 25T (0], ThE 2, 514):
860-865.

[8] & &, WL, B E F ENHREEDRT Y
PRI F5 Ml 2 AL (1 19X 4 24 3 A 4R D). B2, 2020,
51(4): 829-835.

[91 MO, KRR, BFE, & HEAPIE N R R M
B R & HILTT T R a i (7] HEESRE, 2020,
61(4): 277-280.

[10] Yao R Y, Zou Y F, Chen X F. Traditional use,
pharmacology, toxicology, and quality control of species
in Genus Bupleurum L. [J). Chin Herb Med, 2013, 5(4):
245-255.

[11] Li D Q, Wu J, Liu L Y, et al. Cytotoxic triterpenoid
glycosides (saikosaponins) from the roots of Bupleurum
chinense [J]. Bioorg Med Chem Lett, 2015, 25(18):
3887-3892.

[12] REMENE, ZOWW, WS, . Jseiit Bas oA Rk
SHRELL MR [J]. " EIZi%E, 2007, 5(3): 214-216.

[13] ZR0A4E, £ 46, XER, 55 NSz B IE A &



)

Chinese Traditional and Herbal Drugs

#Es1% F23H 20204£12 A * 6069 «

[15]

[16]

[17]

[18]

[22]

[29]

(30]

[31]

FEXP G AP 0T o ML TE TR IR T FHRE PR SRR 15 R
W [J]. A BE 24T, 2020, 38(9): 38-40.

B o, B R, % R BEEAL TSR N BRI BT
REWAIERT AR [ B E 45, 2012, 23(47):
4442-4444.

WOE, OUE, X R, & ORIEIA TN, K
AN TR E BE S 470 8 AR A T B 52 (0], 7 0 o B2 24,
2016, 29(3): 8-10.

EUNGR, EO#E, 4R Sh, 55 SEMIESHI AT S IR AR
PR 7T [J]. P, 2013, 35(5): 1079-1081.

T, MEE, & . S LIS AR
G VERIVIEE ST (7], B IRHY, 2018, 34(9): 36-37.
SUNE, XA, BB, & DN SRHIRLEGE Nrf2 il
BEPT TAA BOK R SERHR O RIBLEIERY (9], sk
572 A4 8, 2019, 25(8): 54-59.

ORI, gk OBk, S BEEIESEHT DY SAL TR
BUNRBER ORI ER (0], B 252, 2019,
17(10): 1637-1641.

X FF, AR SEHTRE UM AR AL BT 5T
&[], BRI 5l ER, 2018, 33(1): 203-208.
FoCE. AT/ SRR AR O I B IR T T AR A
D] P46 08w B 4 &, 2016, 4Q25):
159-160.

Fe e, HEGE, FRREE, S5 BESEHISE LR DN AL
KR JTES R (0] R E 4, 2015, 50(2):
109-114.

EAF, otk SEHITh BRI SR (0], LhZRAR
AR, 2019, 49(3): 107-110.

SR, MEVE, T7 6, S5 SR LA KRR AL SE
AT SR R A AT (] P EBARTZ, 2018,
20(1): 34-38.

HNE &M B E R, HNE 2 briE [M].
2N HA A T ERZE LR, 2008.

PO & 25 s BB BRI b 2586 b e
(M . p#R: DUNIRE AR R, 2010,

Prthk. B2 DNA KBM3 T4E M) b AR
PA: AL, 2012.

Chen S L, Yao H, Han J P, et al. Validation of the ITS2
region as a novel DNA barcode for identifying medicinal
plant species [J]. PLoS One, 2010, 5(1): e8613.

Chen S L, Pang X H, Song J Y, et al. A renaissance in
herbal medicine identification: From morphology to DNA
[1]. Biotechnol Adv, 2014, 32(7): 1237-1244.

Yao H, Song J Y, Liu C, et al. Use of ITS2 region as the
universal DNA barcode for plants and animals [J]. PLoS
One, 2010, 5(10): e13102.

Feng S G, Jiang Y, Wang S, et al. Molecular identification
of Dendrobium species (Orchidaceae) based on the DNA

[32]

[33]

[34]

[37]

[38]

[43]

[46]

[48]

barcode ITS2 region and its application for phylogenetic
study [J]. Int J Mol Sci, 2015, 16(9): 21975-21988.
TOHE fROE, D &R 5 M ARG
EHWEFC (7], THEiHE, 2016, 39(9): 1975-1981.

OE, G R TN, S TR SE KR
A9 DNA SRS E T IE (1], 2522544, 2019, 54(5):
937-943.

RHVE, BNE, B0, & P2 DNA KBS %
ERAMNASER [J]. PEZFHK, 2019, 2516):
125-130.

B, W, RS, & P MM T DNA K%
% e AL HE R [1]. FR¥EZY, 2019, 50(14): 3471-3476.
Selig C, Wolf M, Muller T, et al. The ITS2 Database II:
Homology modelling RNA structure for molecular
systematics [J]. Nucleic Acids Res, 2007, 36(Database):
D377-D380.

Koetschan C, Forster F, Keller A, et al. The ITS2
Database III—sequences and structures for phylogeny [J].
Nucleic Acids Res, 2010, 38(1): D275-D279.

Keller A, Schleicher T, Schultz J, et al. 5.8S-28S rRNA
interaction and HMM-based ITS2 annotation [J]. Gene,
2009, 430(1/2): 50-57.

BRLAR. S EZ R ZiHF DNA KGR HEF S [M].
st Bl AL, 2015,

MRk, o %, 8B, 55 25k DNA R
FEERSEN . PEFZEHRE, 2013, 38Q2):
141-148.

XELE:. BT 2 B e T7 % (0], T R R
222019, 31(1): 86-87.

RHEE, BUNE, BOG, & P DNA KIRI %
EFAMAR ] REZ SR, 2019, 2516):
125-130.

Jrukng, £ M 2 &, % P DNA KBS T
SETARMN S RE [1]. FE LT AR,
2018, 24(22): 197-205.

FENTN, MEBAER. AT DNA 25 H AR A F 25 18
PIRLF [7]. M AR S HR, 2019, 15(12): 238-241.
AE Uk, BEAL, B, 5. DNA KRR 2
BEPMMAH. RRESRE [J. iR, 2015,
38(10): 2202-2206.

BOCHE, Ok, £ OR, 5. N ITS2 2685 KA1
TSR T [J]. T ESIRTT AR, 2020,
26(11): 170-177.

EEFY, #hERGE, LS, S T ITS2 26 BA% %00
UM RIR O (7], TPELZY, 2017, 48(17):
3590-3596.

Brtpk, (heinr8E B8RSR R (0] T E
HRZ5 28, 2017, 42(5): 1011.



