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Abstract: Objective To explore a new identification method for medicinal materials of Dysosma, and analyze the second internal
transcribed spacer (ITS2) barcode sequences of Diphylleia sinensis and Dysosma versipellis, Sinopodophyllum hexandrum, Dysosma
difformis and Dysosma pleiantha in five kinds of podophyllum. Methods The ITS2 of ribosomal DNA of medicinal materials of
podophyllum was amplified and sequenced by bi-directional sequencing of PCR products. Sequence assembly and consensus sequence
generation were performed by using CodonCode Aligner. Phylogenetic study was performed using software MEGA 5.1 in accordance
with Kimura-2-parameter (K2P) model. Genetic distances were calculated and analyzed and the phylogenetic tree was constructed by
using the neighbor-joining (NJ) method. Results There were significant differences among five kinds of Dysosma. Their maximum
intraspecific genetic distance (K2P distance) was far lower than their minimum interspecific genetic distance with the other species. In
the cluster dendrogram, all species showed monophyletic. Conclusion ITS2 sequence as DNA barcoding technique can be used to
identify Chinese herbal materials of Dysosma.
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D. versipellis (Hance) M. Cheng ex Ying. /)N/\f3%
D. difformis (Hemsl. et Wils.) T. H. Wang ex Ying. 7~
3% D. pleiantha (Hance) Woods. JI| )\ fA3%£ D.
veitchii (Hemsl. et Wils.) Fu ex Ying. 5t/ /\ 3£ D.
majorensis (Gagnep.) Ying « = ® /\ fi ¥ D.
aurantiocaulis (Hand. -Mazz.) Hu UL} 755X )\ /132 D.
tsayuensis Ying] FkJLt [BkJL-E S. hexandrum
(Royle) Ying] J&, 3% 9 RC), b g ()8 NIk E
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WEXLDWHOM “ANN—7 2 — UL —WiK”
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P A SRR S AR I PR N FH 32 38 1 B PR A
B TR AR IRt

DNA ST HAR SR FHRAER . HA 28848
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o 6] £ 22 A5 A1 T 81 2 1) — oot 0 240 5 R il 4
AR, 1% DNA Jv B AT Fhla] i) 2 RE L JORE S 1tk

A SEHL AR P 5 3 % e, IR S E B)
AU, 2Rt S e, DNA TG % 5 A E
FAE G 2% e i A a1, E
ZIMZ G4 OFE (PEZI) 2015 FRIGHMAS
FINH 2584 DNA %65 0 7 452 48 S JE I, 901
SEM IR 2RI % 5 LLITS2 7518 1) AT,
WEE ARz B FHTERE ) 028 R 2 e S5 U7 T
I HAELEAN, R o g RO gl
ZiM - AR BIBRALE

AT EiEIE DNA TR EANT 5 Fhs A
K ZgM AT %00, BRI Bt
FE . N\ RS AE, AR IER T E.
AN THRRE M TREL, fRTL F 28 20 B A 2 Fi e
P R R e = 45 i) A A
1 ¥R

ARSIGILUAE 26 GhFf S, R AR A
13 43, Z9RFEAR 13 4. A RBUK A SR 20T
Y5E, SEURARARAE T4 224 T 5 A vkl 22 22 B
IS T4 EXRK R, FHM GenBank HFE
15 %0750, FERE B IR 1 ik 2.

*k1 HEREFIER
Tablel Materials used in study

YFh 44 ERNNEF NS HBAL GenBank &35 FEHb
EpapiiEiils SNJ149. SNJ356. SNJ295. BSSNO1~03 e KY746321~KY746326  Widbsiikse
SSN133-1~6 M KY746327~KY746332 bR Le
J\ A ES370-1. ES370-2. ES008-1. ES008-3. ES358-1 M KY701310~KY701314  #dbRE
SN286-1~3, SSN110-1 M KY701315~KY701318 b4
Bl XZ01. XZ03~05 M KY746333~KY746336 PG
BSGX02 R KY746337 | g |
% 2 GenBank THFIIEE
Table 2 Sequence information download from GenBank
YyFh 44 GenBank &35
gy KC494673. KC494674. AF328966. DQ478609. KC494678~KC494681
N FHE KJ734669~KJ734671. KM980518.1. KT290660.1. KT290661.1. KT290662.1
N\ A KC494661. KC494660. KT290664.1. KT290665.1
2 HE RFN & /7% (Tiangen Biotech Co., H1[E) FEEUL

2.1 DNA IEEY. PCR ¥ #EFFHEE

m7 s A Bk LB SR =£1Y
F 75% B ZM RS , 7 BRI 222
30 mg 1 50 mg, F il L EEESHTES 2 min (50
Hz) J&, 7Kift 8~12 h. FIAHEYERZH DNA $2HL

DNA. #REGEHES, & i-7IKEE (24 0 1D #hik 2
R, UUUE DNA SIRE, F-20 CTRA 1 5 N BT
JE DNA, #8%], HA-20 CUk#EA% 30 min,
50 uL ddH,0 et . - F ) DNA $2EU5 % R L
RIS 7545 o
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PCR ¥4, WFIEM 54 P3: 5°-YGACTCT-
CGGCAACGGATA-3’; I 5|4 E4: 5°-RGTTTC-
TTTTCCTCCGCTTA-3’. PCR [ZJvifk &N 25 pL,
& Z A& PCRmix 12.5 uL, 2.5 pmol/L 31#%& 1
ul, it DNA £)20~100 ng. # #FER: 94 CA
P£ 5 min; FE#EAT 35 MEH (94 CAEME30s, 55°C
Bk 30s,72 ‘CHEMH 1 min); f)5 72 “CEEFH 10 min.
FLVKAT AL PCR 9 3918 0L, AT XA Y
22 HUBRALIE

M7 g B R CodonCode A-linger V' 3.7.1
(CodonCode Co., FEE) KXIHHEE, EBIIMIX.
XF PR I T AR R T R S R RE R B
HMMer VR 7712 2B P i 5.8 S F1128 S X B BRI AT 3k
5 ITS2 WX FH". fifdEs4 BLAST Rk
bt xf 25 IE # . 12 H % £ MEGA ( Molecular
Evolutionary Genetics Analysis) 6.0 Xf BTG J¥ 51 14T
MR, 3f:3EF K2P (Kimura 2-Parameter) f&
RUBEAT AL PR 2704, FHAR#E (Neibor Joining, NJ)
DR RGBTSR, R bootstrap (1000 IXEE)
58 % 43 S S HE S
3 #R
3.1 FAFFEEEEE S
3.1.1 FhAEBMEEEES M BT KoP BRI
FEFEES, ITS2 J5IF Py Fl(a] P34 K2P fH a5 L3 3.
M7 R K2P FEESA 0, J\ AR AT
K2P FEES 4 0.005, Fip ik K2P BEES N 0.013; /)
J\SE 4 2% ITS2 [FHIF N K2P BEES 4 0.008; Bk L
LA T K2P BEES M 0.004, Flp K K2P #H 5
9 0.013; FSAE ITS2 [FHIF A K2P BEEH
0.006, FhN# K K2P #H 24 0.013.

3.1.2 MhEBEALIEES AT R 5 A S A 4 A
R A R E] K2P BEE YL E N 0.075~
0.124, Mhialf/NELIEE N 0.075, KT MARK
K2P BEES 0. /N\ S5 HAh 4 Fp W K258 Fh
] K2P P &5 75 N 0.044~0.100, Ffi ] /st
fEEE B4 0.044, KT MK K2P #E 5 0.008.

BEIL-G 5 HoAth 4 Fh H 28 T 2564 B ) K2P (198 F
N 0.044~0.095, Pl f/NEtfE FE B 0.044, K
TR K K2P 5 0.013. /A% 5 HAl 4 Fb
TS 258 Rl K2P (Y5 E A 0.044~0.119,

i la] fe ZNGBAE BE S N 0.044, KRR A K K2P
FEES 0.002, )\ A3 5 HAh 4 Fh 0 R 250 B/ igt
fERE SN 0.044~0.124, KTFh N K K2P FEES

3 STHRAEAXDAHMA. FhEEEES
Table 3

five kinds of Dysosma Chinese herbal medicines

Intrapecific and interapcific genetic distancein

L RS BRSO GRS
B 77 Ll A 0
J\FEERTN 0~0.013 (0.005)
N\ SHFEFR Y 0.008
ML 0~0.013 (0.004)
NAEMA 0~0.004 (0.002)

T 77 LLAE IR\ A 32 A )
BT LA RN\ S S A ]
A7 Ly AT ) L-CA )

0.109~0.124 (0.118)
0.090~0.100 (0.095)
0.075~0.085 (0.078)

A 5 LLAar S S ) 0.109~0.119 (0.114)
JNAERN \ F 3P 8] 0.044~0.067 (0.046)
J\ABEFIRE )LL) 0.071~0.095 (0.079)
I\ HERNFS F SR A] 0.114~0.119 (0.009)

N\ AR LA )
N\ HERITS 1 FE A 1)
B LS AR R

0.013. LA IR R, 5 Fh2Gh 00 P i KiEtL iR
B3N T FRh ) e /INE A BE S
32 ETFITS2 B3I 5 MR EAFEF A NI &
EN

INJ B AT 5 U s s 2 SR, R AR S
FITS2 FHIMEE T gt Bkt A,
ANJ\SRERZS A3 NI B, w1 B, R
N, BRI BELE. A AN \FAERIN
MRS B RN SREY, 1TS2 fEAKEY
AHERIX AR T ey Bkl JUSE. N\
MERIN A
4 e
4.1 RFIZH75% DNA {285 PCR #12

DNA FIREUE T & DNA 25 A0S % 5 dh 24544 )
F—, WERXREEMN—D. PLLERZERY
MRS R R RANR R, s gy HFHEN
H &G 52 HEE SV A 25, AT LG 244
INEURE R, ZEK KRN 15592, AT R
FEEIR I DNA. B 525, R A FZ
4R R e R 3ok 7 R 7R 6 v — 0 e ke T B L
DNA. £ Y5FE R EL DNA WK B8, 7E PCR (K
i AT 3E 243K PCR & & 1) DNA BRI .
4.2 ITS2 FFHITE 5 PR AP LM A E RE

KPR 5K K2P 38t A% B 5 35 378 /N1 Folt ]

0.080~0.095 (0.088)
0.044~0.067 (0.116 9)
0.044~0.080 (0.065)
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Bootstrap 1 000 X, 3 FHUENER HRECFFE=50%

Bootstrap 1 000 repetitions, the value on the support only shows self-support support rate > 50%

1 ETF ITS2 FHIMER 5 #REE DM NI &
Fig.1 NJ system clustering tree of podophyllum based on ITS2 sequences
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