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Identification of Stephaniae Tetrandrae Radix and Its Adulterants

Based on ITS2 and Its Secondary Structure

YANG Mei-qing“ , DU Yan
( Baotou Medical College, Inner Mongolia University of Science and Technology, Baotou 014040, China)

[ Abstract ] Objective: To identify Stephaniae Tetrandrae Radix and its adulterants based on internal
transcribed spacer 2 (ITS2) and its secondary structure. Method: Total 36 ITS sequences were downloaded from
GenBank and aligned by Geneious R11.0.3. The intraspecific and interspecific K2P genetic distance was
calculated by MEGA 7.0, and the neighbor joining ( NJ) phylogenetic tree was built by the same software.
Simultaneously, the secondary structure of each sample was predicted by the ITS2 Database online softwareand
aligned by 4sale software. Finally, ProfDistS software was used to construct the profile neighbor-joining ( PNJ)
phylogenetic tree based on the distance method. Result; The average interspecific genetic distance was far greater
than the average intraspecific genetic distance. NJ tree showed that Stephaniae Tetrandrae Radix and its adulterants
were clustered into 6 branches; both Stephaniae Tetrandrae Radix and its adulterants had different secondary
structures. The PNJ tree showed more branches and higher resolution than NJ tree. Conclusion: ITS2 can be used
as a DNA barcode for distinguishing Stephaniae Tetrandrae Radix from its adulterants, but the identification results
would be more accurate when considering the phylogenetic information contained in ITS2 secondary structure.
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WG e A I R E B AT o FRTT 4 L B
TR WAR PR, 8 SCRRIE T AN T S P F, 32
FSH(AMB . EEH . AMH . EETH B
H) 7RO ER SR B ER B R AT
BEZERERAH R 1 R (KR SRR .
PREETR BiCJm Gk m P XUE 22 41T
WAEHEE e & | T 4 8 8 ARG R & ) , 18 il Jik Jit
FLY, 53 500 R i 7 O (A FHAE ) = K8 Akebia
trifoliata WY THRARL) , KM BSR4 (SR8 RHE ) K
MDY 4% Aristolochia kaempferi 1 T4 R EKRZX),
JNBic/ BER & (SRR Y T 76 5 5 A
kwangsiensis B TR AR L), 7B (SR EAR
YT B 2 A fangehi BT AL P BT 2 (558
AR S Sy A, kaempferi heterophylla f) T
PR, & T B C (DR R Y 5 g S A
moupinensis [T HAR) , H- i 5 gE 4% ( B YR RHE YY)
Bt D yi gy A, tagala W THRAR) 85 725 (B EAHHE
Yyt B2k % Clematis henryi ) T2 R) , K pi &
(B 2 RHEY AR BT & Cocculus orbiculatus 1 T-1EA4R ) |
FEBC (B & FBHE Y 5 i Cyclea racemosa [+
PRAR) BT O (B & BHE P RE 58 XU Diploclisia affinis
TR ), 208 (AR YK E ALk
Gypsophila oldhamiana 1) T B2 M) , I8 ¢ Tk 46 T (&%
H B PHE Y T B AL lodes seguinii B THRR)
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9% S5 B TR 5 18 N AT D B ST IR K
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B Y R 24 22 2 4R AP 4R 5L O A A M
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1w
AR EEL T IE B 2 S E WL 11 FhR Y

aVE A BEFEERE, b B R 4 Fl, YRR FL 6 i,
AR Rl HEARTEAMFER IR 1,
2 FiE
2.1 ITS2 J¢ 3 B4R 45 0 6 1 L X WA GenBank
R EOE S BT 2 R AR O B IS A IR
Blast gl 25 41 DNA %8 11 %8 5 R 48 (http://
www. tembarcode. en/china/) B |5 7T 88 )% %)), i 5 &t
T GenBank J¥ 1| Vi B {5 2 80 T 2 5 /K m) K 6 Al
(HMMs) " 28 $% 3F 2% 5. 8S 1 268 1DNA JF#71], 3k
PR UERY ITS2 51, o BT A 1TS2 J7 3 i Fasta #%
5 A Geneious R11.0. 3 44, #] | Muscle 347 kb
Xf, A AT N T F3ALE .
2.2 B KHAIR A S R R 55 4% BE S LA K 2R
ROTHT A HOXS BF B S A MEGA 7.0, Jf % 3¢
REG BRFP EAT 20 20 (T % 7 B © VL g A 78 R
A1), IR B gt A7 3 1) JF 1T K2P
(Kimura 2-parameter ) Fft A 1 il [1] 35t % BE 25 , I 44 2
B4 (NJ) R, I A & 234 1 000 YR P
NHXRGERE KRR R
2.3 ITS2 A RPN S Xt R R s ITS2
Bods 9 A5  m fE &k 55 &% (hup://
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ITS2 (9 G454, F45 BI A A U B9 1% 2 e 97 A — 4
SEAE IR G AE B fa A B 4Sale th, HEATF 5 R 4R 45
4 B HE R o
2.4 ITS2 —ZEH N YA RS R E W A
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TR VAR T E AR 4 (PND) M R g & /W, I
H BT 1 000 WRIFM 0 L REKEF RFZRA]
FEE
3 #R]
3.1 MR E AR ST 34 AP C M IR D
1 F0 RN K2P G845 /B 70 A T 0 ~ 0. 034, - 2 5t
fEEE B R 0.38, Hrh KRB BB & L =M Kl , K
ME RS IR C AR O RN K2P iR e o 0,

F1 FEHZA GenBank F3|SREIMYHER
Table 1 Samples and their ITS2 GenBank numbers included in this

study among Stephaniae Tetrandrae Radix and its adulterants

GiEA = GenBank
Akebia trifoliata 1 = A KF022325
A. trifoliata 2 B N ] KF022326
A. trifoliata 3 =L N KF022327
A. trifoliata 4 BN Q339574
A. trifoliata 5 = A FJ868728
Aristolochia fangchi 1 Ipic KP093067
A. fangchi 2 Iloig! KM092120
A. fangchi3 I Bic KM092121
A. kaempferi 1 o - I g 4 KM092144
A. kaempferi 2 o I T g 4 AM501928
Aristolochia kaempferi heterophylla 1 PN KM092143
A. kaempferi heterophylla 2 Wi KM092142
A. kaempferi heterophylla 3 DB & KM092141
A. kaempferi heterophylla 4 Wi g KM092140
A. kwangsiensis 1 N2 KM092152
A. kwangsiensis 2 JIBi 2 KM092151
A. kwangsiensis 3 B 2 KM092150
A. kwangsiensis 4 Jgi 2 KM092145
A. kwangsiensis 5 JI B & KM092148
A. moupinensis BTRiC KM092164
A. tagala 1 REWI NS KP998800
A. tagala 2 I gn g KP998802
A. tagala 3 I gn g KM092167
A. tagala 4 REWI NS KM092169
A. tagala 5 Hont 5 ypss KP998803
Cocculus orbiculatus 1 Apic AY864900
C. orbiculatus 2 AW KM092307
C. orbiculatus 3 ABic KM092306
C. orbiculatus 4 ABi KM092305
C. orbiculatus 5 AP Q434397
Stephania cephalantha 1 LA T 4 KJ566127
S. cephalantha 2 SkAET 4 AY017400
S. excentrica VLR HAS 25 KJ566136
S. tetrandra 1 BB KJ566152
S. tetrandra 2 3 B & EU808017
S. tetrandra 3 B FJ609735

5 IE G B C R E] 22 5 de /N B0 02 Sk AR T e, i L B
B 0191, Fp KAy J& H w5 gR 4, s AL B R O
0. 657, 4% >l At Fofr PN F1 b 5] 382 % B 25 L 2.
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Table 2 Intraspecific and interspecific K2P genetic distance among Stephaniae Tetrandrae Radix and its adulterants

fih 4 ABic MBic KETEE =rhAE B Sgs pUhpiCe RMSes Tc JIBi &
Apic 0. 000 - - - - - - - _
Wit 0.282 0. 000 - - - - _ - -
K AL T 4 0.365 0. 191 0. 034 - - - - - -
=M 0. 563 0.536 0.556 0. 000 - - - - -
Hoit 5 gp % 0. 663 0. 657 0. 696 0.562 0. 007 - - - -
whpic 0.527 0.523 0. 587 0. 403 0.334 0. 004 - - -
o T g 44 0. 549 0. 507 0.611 0. 398 0.328 0.028 0. 000 - -
B 0. 546 0. 541 0. 608 0.414 0. 345 0.011 0.034 0. 000 -
B 2 0.527 0.523 0. 587 0. 399 0.33 0. 002 0. 025 0. 008 0. 000
3.2 ITS ZRAM BT B O K IR Dy i) = % ) »*%{?5;
= } LA

REEMTF AT — (EIF) W (4 4 18E
DO BIFRRAE, Hoh B IV As S ok, Ok 2 T 8 1T
FONARST B MK 7258 T A IV 2 A — BE AR
TRSFE R & A g AR 25 A DY LI 1, IE B
CAT 7 NN 4 DNERR A2 0 XINEEH; 5
HXRBEEN KA T EHES 6 NN, 4 DRI
1AL 0 IRGE R 5 TR MR 258 F0 = b ok 3 5 3k
1T 4 SRR, RB CAL & 5 ANINER 4 K
JEI AL 5y SRR . AR B O B HLIR h i B
BRI AR IR A KN BRI B A —
(9 D1 BT 7 8 R HC VR O it B S A A e T H Y
e B — WS HMIE.

3.3 ML ITS2 [P (— K454 ) VS Bk A 1TS2
FER(— G50 Ml A5 RS LT R
BT ITS2 Jp 4 (— 454 ) R T ITS J¥ 41 (— 4 45
) R 2 5 g S ) 4 1 O A 7 ) R HL R PR G Y
RERE W R IR - HEW . 5 I1E R B
Ol 56 R AR T R R Sk 76 T 4 0, B Y SRR R i o
99% F1 98% , H: ¥k J& AR Bij O, Bt S 35 R 4 B oA
99% F1 100% , B AR R 58 & B W I ¢ &R UKL 2
ME 3,

BABE T ITS2 JP 5 (— R A5 4 ) BT ke 1) R 5
REWERE, LT & B Sy Kpic . =
ARTE A AR — 3, RN 100% , #i
ITS2 — G4 25 K T 42 At 9 {7 8 A2 2, ) LUK b3y Fh
XA o My KB RS B G A B C
LR RN — 32, % A B 3 A4 3, A AE ik
SRR A I K B S AR 43 SR SRR AR )
Bij O 43 32, A B AL & 0 By O R 1 Bl 1 22 4 HR
ERII 3o T ITS2 [P (— S 2540 ) R 4

. 46 -

1.

jx..:::,ﬁ'-"é' -.4-':
\
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c D
E Ry, F

_ KJ566152; B. S.
C. S. cepharantha_AYO01740; D. S. excentrica

A. Stephania tetrandra cepharantha _ KJ566127 ;

KJ566136; E. Akebia
trifoliata_GQ339574 ; F. Cocculus orbiculatus_AY864900
Bl ERBESREMBSBARNITS2 RN
Fig. 1

ITS2 secondary structure of among Stephaniae Tetrandrae

Radix and part of its adulterants
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4.1 1TS2 7] DIAE Ry B & K H IR O i i) DNA 8B
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Fig.2 NJ tree of Stephaniae Tetrandrae Radix and its adulterants

based on ITS2 sequence. Bootstrap values are indicated at nodes

-Aristolochia kwangsiensis_KM092151
A. kwangsiensis_KM092152

A. kwangsiensis_KM092150

A. kwangsiensis_KM092145

A k iensis_KM092148
Aristolochia fangchi_KM092120

A. fangchi_KP093067
A. fangchi_ KM092121
Aristolochia k i h

65

62
38

)phylla_KM092140
-A. kaempferi heterophylla_KM092141
A. kaempferi heterophylla_ KM092143

k i h phylla_KM092142

lochia kaempferi KM092144
. kaempferi AM501928

49— Aristolochia tagala_KP998802
st A. tagala_KM092169
2 A. tagala_KM092167
100 A. tagala_KP998803
A. tagala_KP998800

89— Akebia trifoliata_KF022327
89 A. trifoliata_FI868728
o0 89 A. trifoliata_KF022326
ifoliata_KF022325

A.
P
A. trifoliata_GQ339574

100 100r—Cocculus orbiculatus_KM092307

100 C. orbiculatus_AY864900

C. orbiculatus_KM092306

C. orbiculatus_KM092305

C. orbiculatus_GQ434397

og—Stephania tetrandra_KJ566152

,ﬂ|—£& tetrandra_EU808017
S. tetrandra_FJ609735

\1_00|:Stephania cephalantha_AY017400

20 S. cephalantha_KJ566127
B3 ETITS2 FEH(—REH)M(ZLHEH)MENHERER
fh i SR 5 (NJ) B

Fig.3 NJ tree of Stephaniae Tetrandrae Radix and its adulterants

PN

based on ITS2 sequence combined with ITS2 secondary structure.

Bootstrap values are indicated at nodes
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