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Molecular Identification of Atractylodes Plants Based on ITS2 Sequence

JIANG Yu-jun, ZHANG Bei-xue, MA Shan-peng, SUN Jian-zhi, CAI Qian”’
(School of Pharmacy, Liaoning University of Traditional Chinese Medicine, Dalian 116600, China)

[ Abstract | Objective: To identify the genetic relationship of cultivated and wild Atractylodes and its
closely related species by using the Internal Transcribed Spacer 2 (ITS2) barcode, in order to explore the
cultivation origin of A. coreana from Northeast China. Method: Genomic DNAs were extracted from 40 samples of
Atractylodes and its closely related species from different cultivated habitats, and 7 samples of wild A. coreana.
were also extracted. The ITS2 sequences of these samples were amplified, and bidirectional sequencing was
conducted by polymerase chain reaction (PCR). Totally 47 ITS2 sequences were aligned by using MEGA 5.0,
5. 8S and 28S sequences were removed to obtain the complete ITS2 sequence and build neighbor-joining (NJ) tree.
Result: The lengths of ITS2 sequences of all samples were 232 bp. The NJ tree and the secondary structures of
ITS2 showed that various varieties could be distinguished obviously except A. chinesis and A. coreana, which
showed a good monophyly. The NJ tree showed that cultivated and wild A. coreana can also get together very well.
Conclusion; As a DNA barcode, ITS2 sequences can be used to stably and accurately distinguish various varieties
of Atractylodes. The relationship between A. chinesis and A. coreana is very close. A. coreana can be considered as
a variant of A. coreana in North China. It is recommended to incorporate A. coreana into A. chinesis. The large-

scale cultivation of A. coreana may originate from local wild population in Liaoning province, and the provenance
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may come from Xiuyan and other places in Liaoning province.

[ Key words |

2015 4F ¢ b [ 25 80) W 3 AL B R Avractylodes
chinensis 534 AR A. lancea {F J 35 B )15 AR 245 b4
KR T FE = F AR =EH B LEAR A japonica FIH
BEAEAR A, coreana I AR W AR TE (i EAE Y ) o
AR E . L TN R 2 B A R B 1
AR A ARV I RAE N AR AR N4
FHE Y 45 RJE H R A macrocephala 1) T 1 25
FIAR 58 AR S5 RE M NG R, 35 97 MG 2K fil s e
B o R R D I A5 A T, O R B 2 A
T LR R PR T T R IR 5 5 R DL IR AR O F N
i L2l 3 FH T i P BELA e TS UE . AR R
At R, AR B A W EAR (R w
b2 1535 2015 A8 R e [ 24 ) iS50 4 R R
AR ZMEE K, M5 AARBAM L, BEHAXER
TEREARMH . B L, 88 AR 2R N AE A [ ARl
FH IS AE R 45 ARl 6 75 AT IR AR SR o

DNA Z5IE A8 43 % 7 1 02 F) 28 B2 h — B
NN HIH B4 ) DNA 810 3k 147 400 b S5 5 1) — Fb
FEWFRER GBS EN T ES T THAK
e, RIEHMENZMAFNZER, T 2
TR, BN b 25 5 2  RGRE KA
b s R 2R A Ko
e MR R R S8 O T, Th 256 DNA %85
TS O R TR A N R L, B
SALL RS R VB SR A 2k %
TR 5 1 25 B T R AP o A SO AR b gk
R AR ST A 1T DNA Z08 5 1 % 8 B 5, A
1% 06 F 07 T 6 L HEAT R A AT, UM R O R
I T T A 5 A A R A R B 4R — AR
Pt , IR0 A R AR A w i R ) R VR
1 ##

AR SCAE L AR M X SCAE T Y b Ak By i e AR b
EAR M AR, DL CR [ TE Hb 7 S A R
ARFE I i 2 Ak 40 ASHE A 5 WCAR AL 7 4 BT AR ST Y
I ARIL 7T ANFEE LR 1, HEARG T ThEY
2 24 R ) 3O 5 1 22 AR S5 38 IE

Fresco 1 & xR VR 0 AL (75 15 Heraeus /A ) 5
HH-ZK2 B — 23 5K i s (IL SO T AR AR A PR 5T 2
) s MG6G #5453 il 5 X [ 1 ( PCR) X (it 1 B 3k
Rl 2o A PR/ 7)) s EPS-600 % Hi 3k /X, Tanon-4100
UG I G AL B R 450 (1 R RERHE A IR | s ABI-
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F1 MRFHREREANERERBEX2(ITS2) FIER

Table 1 Habitats of samples used in present study and its ITS2

sequences
ETR=A s 37F WY T % P RO R

1-~5 LA Atractylodes chinensis i1 5 3 J& P
6~10 dEEA A. chinensis LT i ) e HE
11 ~15 XTEAR A. japonica I TiE R e
16 ~20  XBmA A. japonica Trsif %
21 ~27  FHAR A. lancea WAL R
28 ~30  HIEEEAR A coreana LT RE Ligan
31~32  HEEEHEAR A coreana i Tl A LA
33 ~34  Hi#EHAR A coreana L7 3 M A
35 ~37  EfEEE R A, coreana T 7 R F 15

38~42 HA WILTW %
43 ~47  HA WILH B I

A. macrocephala

A. macrocephala

T P B3 O 232 bp, GC & ik #75 69%

3130x] BIEEPR N A (SE 1R ABL /A H]) o

T E A 4H DNA #2 B 5) &, Tag PCR Master
Mix,ddH, O (b 50 &3 5 RBHE A R &)L #5435k
D1500, 20180824, PC1120 ); 5| # ( Invitrogen
Lid, it % ES05222591); DNA
Marker (100 ~5 000 bp) (b 5% K AR A LB A BR A
Al S MD171211) , HA4x i 50 35 4 43 By 2k
2 AFik
2.1 DNA 2 BEICRE S T AR 0 24 30 ~
40 mg, BF B b5y B SELAH K, 1 P AR P B R 24 DNA $2 3
T A PR IR DNA A4 D B4 0] & 45 4 Ul )
BT
2.2 PCR ¥ #8 JF  ITS2 iF A 5] 4 : ITS2F (5'-
ATGCGATACTTGGTGTGAAT-3") , JZ ] 8] %) : ITS3R
(5’-GACGCTTCTCCAGACTACAAT-3") , & i & &
25 pL, {345 2 x Tag PCR Master Mix 12.5 pL, iF &
MEIH4 1 pl, DNA iR 2 ~ 3 uL, H A AL
ddH,0 #h3E. R 45K 94 C A 5 ming B ifE AT
40 MBI 94 °C A5 30 5,56 C il k 30 s,72 °C 4E
fifi45 s; B J5 72 CHEH 10 min'""' . PCR 334 =4
g oAb () ABI-3130x1 K& K0 AL HEA 70
2.3 BARAbIE ARSI TR S T I U (K]
FI85 5 B R i £ 0 T AN X, AR AT i R Y
WP BcdE o B F RS R T A A ) HMM 7 B¢ 2% [W)
LG X 0 0, 3R A5 7 5 Wb 5. 8S R 28S X IR i
5, ffi ;| MEGA 5.0 3 {4 #E47 Ho X 5341 ( clustal W) |
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BRI I 5. 8S 1 28S Jp 4, FAG 58 B Y 1TS2 ¥ 471,
X5 W ik O Y R A0 9E AT M BR R AR, RO AR 4
(Neighbor-Joining, NJ) ¥y R 4t & F # . R RNA
Structure A1 ITS2 7E £ W ¥} http://its2. bioapps.
biozentrum. uni-wuerzburg. de/# opennewwindow i il
ITS2 JP 4 By a5 # . & A 7 SO S A H]
bootstrap B & 1 000 K AT 5 o

M 12345 6728910 11

500 bp

500 bp

2425 26 27 28 29 30 31 32 33 34 35

M. 7> TARICH Marker;1 ~47. 3% 1 ORI 4 5 9 FE R
1 PCRIHEHRE
Fig.1 Picture of PCR amplification effect

3.2 PhNFREIZESEHT AR S FAEY) 47 A
A ITS2 JF 91 B #4232 bp, GC F &K 69% .

X2 BAEBEYITS2 HETRMASA
Table 2 Variable sites in ITS2 sequence of Atractylodes

3 #RE54W

3.1 PCRYMGROCR  XF R4 B 0y v A7 25 B FE iy
ITS2 JF 4 434 B, T A SR HE AR ) PCR 97 15 2% %
1 100% 75 3543 5 (A 207 5 6 S 100% , 2
TN W B i L VK A5 3] PCR 38 Ha UK &1, 97 38 280OR A
I LUK ETEM R B R — S5 IR AR AR, W
K1, ITS2 @40 38 K Bk 500 bp 245

12 13 14 15 16 17 18 19 20 21 22 23 M

500 bp

M 36 37 38 39 40 41 42 43 44 45 46 47

B MEGA 5.0 4 X5 i A5 B i 28 47 F 8] 17 910 1o
Xt AN [y Ao ] ) A AR S A R A 194, ILER2 .

. 75 S/ bp
19 30 35 48 49 56 83 84 88 93 98 99 114 126 153 168 212 213 220
23 A C C C G G T G C C A G C A C G C A C
1,2,4~8,10 T * * * * * C * * * * * * T * * * G *
3 T s % % % % C % * % s % % T * * * G T
9 T * * * A * C * * * * * * T * * * G T
11 T # * T # A # * * s # T # # * * * *
12 T * * * * A * * T * * * * * % % % % %
13 * T * * A * * * * * * * * * % % % *
14 * * T * A C A T * * * T * * % * % %
15 ® # T * # A # A T * * # # # # # * * *
16 E T # # A * A T ® E # T # # * * * *
17 T * T T * A * A T * * * * * * * ® * *
18 * T * * A A T * * * * * * % % %
19 ® # T # # A # A T * # # # # # # * * *
20 * * * T * A * A T * E * T * # * ® * *
28 T T s« T * * C * * * * * * T A # %
29 T * * * * * C * * F * * * T * % * * T
30 T * * T * * C * * * * * * T % * * * *
38 ~40,44 ~46 G B # * * # C * ® ® C # # T T * T ® *
41 G * * * % * C * * * C * * T T % T * %
47 G * s * % % ( * * F C C * T T * T # %

T = "SRR 55 1 SRR (K3 F) .
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A AR R A S DR 3 7R e R A BT AR
M, R R BT RER) 3 MREARAFAEAL 57, H
AREEAS TTS2 Jy 31 35 5538 B il R — B

R3 HHBEAMATRMA

Table 3 Variable sites in ITS2 sequence of Atractylodes coreana

AR A5 45 /bp

ETRG
30 48 168 220
31 ~37 C C G C
28 T T A *
29 % * * T
30 * T * *

3.3 RGEREWERESN MRHE ITS2 75 # 21
NI ZRGEREM AP LLE W, BRIE S Fiy 47
R Ry 4 K B A A AR R s R AR A3 T, A
AR N REAR Y S B R A — 3 R R R H
IR bootstrap 37453y 91% , 5 H- Al F i % B . IX
gy WE 2,

3.4 ITS2 JR AN AR YRR 3 AT LAt B
AR R EER R 1T AL R (ER) K4 A4
BREX A . W B AREERLIELEFMM
ITS2 2R 25 & B, 45 R J@ 45 il ) 11 3 22 22 5 47 T
4 A UETE X ZEIRECE RN L DL E K
(A B (R b AR 5 W) R (1 ITS2 )3 371 (1) — G 285
BHILTF L2 , X ERFHLEFER,

4 itig

(i E A8 ) ZRGE v J BIEAR B R

Jb&E AR A. chinensis KHBEA A. japonica

3 BREEWITS2 FIN_REMLILE

Fig.3 Secondary structure comparison of ITS2 sequence of Atractylodes

LBEHERD AR EAR KEAR WEEEA T
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Fig.2 Neighboor-joining tree of samples based on ITS2 sequences
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(5 A, BT DA R 22 1 7 o R A 3 A 455 5 4 R
IR AR, AR AT Ml XA R A AR B R IR

AR ITS2 FRA A AR TE AR FEAR b
AR KA EEEARIET RIS, FHIK Y
4232 bp, H DNA (#2503 88 Kol e 54 R 3 1R 47
Wt HAL W NI R T LLE B, R 4 E%Y
N 8 e NI 2 e NI 6 NI B o NN D
AR BA 550 T (B TG 3 X b A g i o A 77
TR EE M E T RS AR AL E AR L 2R X S
Shiba 2" F1 PENG %"y WF oy 45 R — 50, R
X455 AT DO i A AR T AR AR 4 3, R
RKE, S BARFELZLAMIE R BRI L
oy — R AR A ORI S RO AdE R . AR
NJ R R 5 EOR R, XRS5 F B ARFEL K
RBE, O W H A AR 2 06 R, T B E i
b2 15y it — 25 A BT 5K

A 3 B A )£ R A S A R R AR A 3R
KR, B AR REARAR L () A — i, AR
SRR AT LI O FE AL T A K AR AR B A R e
B AR ] BE AR IR T AL T AR A A A
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