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Abstract; The study focuses on nine populations from all distribution areas of wild Atractylodes lancea
(Thunb.) DC. in China, including Maoshan population, Shewushan population and Xiaojiuhuashan
population in Jurong of Jiangsu, Yanzihe population and Tiantangzhai population in Jinzhai of Anhui,
Wumasi population and Zhifang population in Songxian of He’ nan, and Houping population in Baokang
and Qiliping population in Hongan of Hubei. Taking these nine populations as objects, specific molecular
marker of A. lancea from Maoshan population in Jurong of Jiangsu is screened by using sequence
alignment of fragments of rbcL, matK, psbA-trnH, 1TS and nadF and comparison on SRAP fingerprints.
The results show that through sequence alignment of five DNA fragments, the base at the 581th locus in
nadF fragment of A. lancea from Maoshan population in Jurong of Jiangsu is A, and that from other eight
populations is T, which can distinguish Maoshan population in Jurong of Jiangsu from other eight
populations. A specific band with length of 323 bp in A. lancea from Maoshan population in Jurong of
Jiangsu is screened by SRAP random primers, and a pair of SCAR primers is designed according to the

sequence of this band. The forward primer sequence is 5'-ATCTTTGCTATTAACTATTAAGCTATTCTT
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CGCTATTCA-3’, and the reverse primer sequence is 5'-CGATGTTGAAATTGCTGTCTCTGCTTTCTA
TTC-3", which can amplify specific band with length of 268 bp from all individuals of A. lancea from

Maoshan population in Jurong of Jiangsu, and cannot amplify any band from other populations. The two

specific markers screened in this study can provide reliable technical support for identifying the

genuineness of A. lancea.

Key words: Atractylodes lancea ( Thunb.) DC.; genuineness; Maoshan area; nadF fragment;

SRAP-SCAR
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TCIE R — R R TR E Y S A

SIS o AH B FE ) B B R 2H DNA 2
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T X S A AR 7= X K F 5 ik e
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FITSH> W A5 AT LU 5 AR 5145 R & oAb A )
XA AH i TCH FH DNA 7 B )7 91) 22 5 46 03] 3 b ™
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HE 3822 25 2 R RAPD #8395 A ] 77 b B 45 AR g3t
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Table 1 Basic collection information of materials tested from nine populations of Atractylodes lancea ( Thunb.) DC.

w5 No. KM Locality BREL Number of individuals RS No. of collection
AL1 VLHAIZE 3 111 Maoshan in Jurong of Jiangsu 20 201510021-201510040
AL2 VLIRS 51l Shewushan in Jurong of Jiangsu 10 201510011-201510020
AL3 YLIVAIZE/NLAE L Xiaojiuhuashan in Jurong of Jiangsu 10 200606001-200606010
ALA 4 HEMET T Yanzihe in Jinzhai of Anhui 10 200606021-200606030
ALS U4 FER HFE Tiantangzhai in Jinzhai of Anhui 10 201508011-201508020
AL6 VR L 53 Wumasi in Songxian of He’ nan 10 201509001-201509010
AL7 IR EL4EYS Zhifang in Songxian of He’ nan 10 201509011-201509020
AL8 IR I B Houping in Baokang of Hubei 10 200311001-200311010
AL9 b4 %2 -E FLEE Qiliping in Hongan of Hubei 10 201510001-201510010

1.2.2 5/~ DNA K B 570 =

1.2.2.1 SIMEE X rbel .maiK  psbA —rnH | 1TS
M nadF 51~ DNA FBofEfT9 % HoA  Hi 4 4~ DNA
F B Ok [ il FH 9 2508 e B, SRy X4y W P sl s A A
# F DNA R Bt snadF FrBORAE#S BATHRIER DNA

R2 BEERINBEMPCRIEFESIMESR

F B A R IE A AT R N K X A rbel
matK psbA—trnH F1ITS J B4 3G 5 | 4y ik £38 H 5
Y, i34 GenBank 4 2 rh & A 9455} cpDNA J751]
FIH Oligo 6 #fF BATITT nadF K B51H, 45514
fREWE 2,

Table 2 Primer information of PCR amplified fragment from nine populations of Atractylodes lancea ( Thunb.) DC.

J Bt Fragment 5|4 Primer

511551 (5 —3") Primer sequence (5'—3")

Sk Source

rbel. 1F ATGTCACCACAAACAGAAAC Fa, et al.[?]
724R TCGCATGTACCTGCAGTAGC

matK trmK-3914F GCTCCAGAAGATGTTGATCG Bayer, et al.[%)
matK-1541R GGGGTTGCTAACTCAACGG

psbA—trnH psbA-F GTTATGCATGAACGTAATGCTC Sang, et al.[?*!
psbA-tmH-R CGCGCATGGTGGATTCACAATCC Tate, et al.[?]

ITS ny47-F AACAAGGTTTCCGTAGGTGA Mark, et al.[?]
AST1 TGAGGACGCTTCTCCAGAC

nadF pl132-F CCGATTCACCAACTCTTATCTATTTCTA
pl132-R CATTGGATGTGAAAGACATGTATTGTTC

1.2.2.2 JPAIY G 00 R s A B B JE R e
IS AR T DNA By B FI 81 5E , 9738 e
L 7E PerkinElmer GeneAmp PCR System 9600 ( 3£ [&
PerkinElmer 23 &) [ 47 30556 B 7 M A& A Y 8E
HABRAF . PCR RN AREABTN 50.0 pL, A5
KL DNA 1.0 pL,2xReaction Mix ( % 20 mmol - L™
Tris—HCI ,100 mmol + L™' KCl .3 mmol + L™’ MgCl, 400
pmol + L' dNTPs F10.02 g - mL™ ' JRE}#5)25.0 pL,
10 wmol « L' 5[44% 2.0 pL,2.5 U + uL™' Tag DNA
RAEWE 1.0 pl, )5 HBZRKANE 50.0 wL, maik
rbel, psbA—trnH TS Fl nadF F B ¥ ¥E 730 .
95 °CHZE M 5 min;95 °CAEME 45 5,56 C il k 45 s,
70 CIEAH 90 5,35 MG ; fJ5 72 C LEff 10 min,
PCR 7= 28 i (R BT K 0. 8% ~ 1. 0% BhUIE Wl BE i

HLK G IR 24 (EB) B, H] Gel Doc R0 HT1X
(VLI FERPH R AT IR ) ) WL

3R PCR 971 W58 iy bR AL B A R
8w AT B D 45 R R T Sequencher 4.5
BFREAT DR, RER LR 19 ¥ 51 5 38 i3 MEGA 5. 1
Xt 3 3547 43 81, F NJ ( Neighbor-Joining ) 4 £ &
AT AL B AR TR RE AR S OC R
1.2.3 SRAP 5 #77 i%
1.2.3.1 SRAP 5|¥fiigk ZMOCHK[ 27-28] 11T
20 1L DX R 5 AR S M 2%l O e 19 SRAP 51 ¥ (%
3) Hi A RIE PIRHEA PR 75 8, Ho ik 1) 5|
Yy 8 4, S5 14 16 4 LG 304 128 FhdL &7
Ko S BUEE S REIT A BAARRY 20. 0 L &L DNA {2,
YE4 SRAP 51¥)iid ARAR . 7E Biometra TAdvanced
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Table 3 SRAP primers used for screening specific bands of Atractylodes lancea ( Thunb.) DC. from Maoshan population in Jurong of Jiangsu

SIHF5(5'—3")

Primer sequence (5'—3")

5|4 Primer

SIMFSI(5'—3")

Primer sequence (5'—3")

5|4 Primer

SRAP-F1 TGAGTCCAAACCGGATA
SRAP-F2 TGAGTCCAAACCGGAGC
SRAP-F3 TGAGTCCAAACCGGAAT
SRAP-F4 TGAGTCCAAACCGGACC
SRAP-F5 TGAGTCCAAACCGGAAG
SRAP-F6 TGAGTCCAAACCGGACG
SRAP-F7 TGAGTCCAAACCGGACT
SRAP-F8 TGAGTCCAAACCGGAGG
SRAP-RI GACTGCGTACGAATTAAT
SRAP-R2 GACTGCGTACGAATTTGC
SRAP-R3 GACTGCGTACGAATTGAC
SRAP-R4 GACTGCGTACGAATTTGA

SRAP-R5 GACTGCGTACGAATTAAC
SRAP-R6 GACTGCGTACGAATTGCA
SRAP-R7 GACTGCGTACGAATTCCA
SRAP-R8 GACTGCGTACCAATTCGAG
SRAP-R9 GACTGCGTACCAATTCGCC
SRAP-R10 GACTGCGTACCAATTCTCC
SRAP-R11 GACTGCGTACGAATTTCG
SRAP-RI12 GACTGCGTACGAATTGGT
SRAP-R13 GGCTTGAACGAGTGACTGA
SRAP-R14 GACTGCGTACGAATTCAA
SRAP-R15 GACTGCGTACGAATTCTG
SRAP-R16 GACTGCGTACGAATTGTC

R PCR X (18 [ HE 22 5 BT A 25 43 /A /) #E 47 PCR
JRE, B2 AR ZR SRR 20.0 pL, f & DNA f
2 1.0 pL,2x Reaction Mix ( ¥ 20 mmol - L™ Tris -
HC1.100 mmol -+ L™ KCl.3 mmol - L™ MgCl, | 400
pmol + L' dNTPs F10.02 g + mL™ R} #5) 10. 0 pL,
10 mmol « L' IEM 51 ¥ A [ 51 ¥ 4% 0.7 uL,2.5
U - ul™" Tag DNA AR 0.4 pL, FHBZE KA 57 2
20. 0 pL, SRAP 73 FARic Y HFE 5 K. 94 °C il AR
PE 5 min;94 CZ81E 1 min,35 CIB K 45 s,72 C iEf#
1 min,5 PEFF;94 CAEPE 1 min, 52 CiB 2k 45 s,
72 CHEAH 1 min,35 MG ;72 CHLEA 10 min, 373
FEM 2 TR R LAY KU 2. 0% Bt JIE A I FL Kk, EB 4t
& 60 V, HLK 1.5 h J5 8ER UL R 40058 40
H& 12 000 bp DNA Ladder 1E 45> F & bric,
1.2.3.2 SRAP-SCAR $5 57 ¥ 4 7 19 7 B Je )
WERRTL I 2250 LR B R A AR Y 18 10 1 S v 450
XSRS EA TV e el B T H Y DNA B
B 5 pMD19-T 38R (549 TR (K ) ABRA
Al ), IR E R W A K I AT B DHS« 352 245 410 i
(R TR(KE)ARAR), EHAANMAE
Frgedk BT 37 CH5 5% 12 h, PRECATE I5 54T PCR
oL o e Sl = LS el s M 2 Sy N S E R =5
HBRAFPEATIR, #4E DNA FFH1 b as 3 % it
1 XPRESEES I T a2 3050

1.2.3.3 SRAP -SCAR #3ic W 50 3E & Wi
SCAR 51X RS EAR K 9 A~ FE#E 100 A~ SRk 17 56
jIE, £ Biometra TAdvanced %! PCR {¥ 47 PCR Jx
L, SOWAR Z SRR 20,0 WL, £ 7 DNA Ak 1.0
pL,2xReaction Mix ( 7% 20 mmol - L™ Tris—HCI, 100

mmol + L™" KCI.3 mmol - L™" MgCl, 400 wmol - L'
dNTPs fi1 0.02 ¢ - mL™' J& iy %) 10.0 L, 10
mmol - L™ IE W] 51 49 & W) 51 ¥ 4% 0.7 pl, 2.5
U - pL™" Tag DNA R A7 0. 4 pL, I J5 FAGE K #b
FFE 20.0 pL, P HEFEIF N 95 C HAEPE 5 min;
95 CAEME 45 5,56 CiE Kk 45 5,72 °C ZE{H 30 5,30 4
PEFR ;72 CCHEMH 10 min, PCR ¥ 3 7 4y 28 i & (A FH
IEL 1. 0% B RE M BERC FRL UK, EB e 8 FL R 100 V, HE
Pk 0.5 h J5 B RUR R G ML 1 I8 SR 2 000 bp
DNA Ladder {E A5 FiiEtric,

2 HRFpAHT

2.1 54 DNA REHZITER

2.1.1 5/ DNA R BEMHFESH MERIDE
BE rbcL ;matK  psbA—trnH TS Fl nadlF B #9748 47
MWL 4,

2 4 "LUE BB AR 9 AN EEE rbel B BERY AR
SR B2 A SR AR B IR Y 81 AR
SEL A, FESS 617 7 AL Z B 2 AR BN T, I H A
TAEBESN G, psbA—tmH Fr BEAE R 15 A S Bk 8] M
JEREN BIRAA AR A, (B A SRR rY AR =, TG
BRI TE M X B R G AR, ITS F B 728 5o i
Z HEA X5 BEBIAALSAUE 1 A4S T4 66 A s ki
B2 AEBER AL HA 7 DR G, ek
2 AN ERER AR SE S R VLI 3 A S fE 2B 2 A4
JEBE S e e L B SR B AR S 9 56 42 56 555
87 .46 115 55 160 2 197 5F 217 58 403 55 510 FI55
597 iS5 G.C.G.C A A G T A A G,
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M2 NMEBEN AT AT.G.C.C.C.T.T AR LK I
iR X 4 T fﬂj%,matK\rbcL\psbA—th FITS
4N B A RER TR M A 50 L S R R 5 AR
JERFR G AR TT

M2 4 380 LU VLA A 50 I R 15 AR TR
nadF Fr BORYS 581 R midby T, Kz 8 INJEH/EN A,

x4 HEBARINEES /) DNA HRETRAAHEEEY

ALK A2 28 L R B pE 6 R 5 4 8 AN JE B
BGEARKIF, B A nadF 7 BEIES 76 FH 343
LA YT 3 AN EEEN A, A 8 ANEREN T, 1E
nadF 7B 5E 161 7 554k V1958 3 DB BEFA L84
FERBEIESRREN C, LA TS HE g 2 4
JEBEFIEIAL 2 AR T,

Table 4 Comparison on variable sites in five DNA fragments from nine populations of Atractylodes lancea ( Thunb.) DC.V

a2 rbel matK psbA=irnH

No” 617 78 34 S 65 66 673 716 83 1052 1133 8 8 8 88 19 257 258 250 260 261 262 284 285 286 287 288 312 313 350 371 372
ALI-1 G G G C A G G T A G A A A AT —— — — — — — — — — — A T T T —
ALI-=2 6 6 G C A A G G T A G A A A AT — ——— — — — — — — — A 6 T — —
ALI-3 6 6 G € A A G G T A G A A A AT —— — — — — C A A T T A T G T —
AL-4 G 6 G ¢ A A G G T A G T T T T T — — — — — — — — — — — A 6 T — —
ALI-5 G 6 6 C A A G G T A G A A A AT ————— — — — — — — M T T T —
AI2-1 6 6 G ¢ A A G G T A G A A A AT ————— — — — — — — A T T — —
Al2-2 6 6 6 €C A A G G T A G A A A AT ——— — — — — — — — — AT T — —
AI2-3 6 6 G C A A G G T A G A A A AT ———— — — — — — — — A T T — —
AI2-4 6 6 G C A A G G T A G A A A AT ————— — — — — — — A T T — —
Al2-5 G 6 G C A A G G T A G A A A AT — — — — — — — — — — — AT T — —
A3-1 6 6 6 ¢ A A G G T A G A A A AT ———— — — — — — — — A T T T —
A3-2 6 6 G ¢ A A G G T A G A A A AT — ———— — — — — — — A T T T —
A3-3 6 6 G C A A G G T A G A A A A T — ———— — — — — — — A T T T —
A3-4 G 6 G C A A G G T A G A A A AT — —— — — — — — — — — A T T — —
A3-5 G 6 6 C A A G G T A G A A A AT ————— — — — — — — A T T T —
AlA-1 T G G C A A G T A A A A A AT ————— — — — — — — A T T T —
Al4-2 T 6 6 ¢ G A C¢C G T A A A A A AT — — — — — — — — — — — A T T T —
AIA-.3 T 6 G C A A G A T A A A A A AT ————— — — — — — — A T T T —
AIA-4 T G G C A A G G T A A A A A AT ———— — — — — — — — A T T T —
AlA-5 T G G A A G G T A G A A A AT ———— — — — — — — — A T T T —
ALS-1 T G G A A G G T A A A A A AT ——— — — — — — — — — A T T T —
AL5-2 T 6 6 ¢ A A G G T A A A A A AT ———— — — — — — — — A T T T —
AL5S-3 T 6 6 C A A G G T A A A A A AT ————— — — — — — — A T T T —
AL5-4 T G G C A A G G T A A A A A AT ———— — — — — — — — A T T T —
AL5-5 T 6 6 ¢ A A G G T A G A A A A T — — — — — — — — — — — A T T T —
Al6-1 G 6 G C A A G G T A G A A A A T — ——— — — — — — — — A T T T —
Al6-2 6 6 G C A A G G T A G A A A A T — —— — — — — — — — — A T T — —
AlL6-3 G 6 6 € A A G G T A G A A A AT — — — — — — — — — — — A T T — —
Al6-4 6 6 G C A A G G T A G A A A A T ———— — — — — — — — A T T T —
AlL6-5 G 6 G C A A G G T A G A A A A T — —— — — — — — — — — A T T T —
AL7-1 6 6 6 C A A G G T A G A A A AT — — — — — — — — — — — A T T T —
AL7-2 6 6 G C A A G G T A G A A A A T A T A T G A — — — — — A T T T T
AL7-3 6 6 G C A A G G T A G A A A A C ————— — — — — — — A T T T —
AL7-4 6 6 G € A A G G T A G A A A A T A T A T G A — — — — — A T T T T
AL7-5 G 6 6 C A A G G T A G A A A A C —— —— — — — — — — — A T T T —
AI8-1 6 6 G C A A G G T A G A A A A T — ———— — — — — — — A T T T —
AlI8-2 6 6 6 € A G G G T A G A A A A T — — — — — — — — — — — A A T T —
AI-3 6 6 G G A A G G T A G A A A A T — ——— — — — — — — — A T T T —
AI8-4 G 6 G C A A G G T A G A A A A T — — — — — — — — — — — A T T — —
AI-=5 G 6 G C A A G G T A G A A A AT — ——— — — — — — — — A T T T —
AI9-1 G T A C A A G G T A G A A A A T — —— — — — — — — — — A T T T —
AlO-2 6 6 6 C A A G G T A G A A A AT — — — — — — — — — — — A T T T —
AI-3 6 6 6 C A A G G T G G A A A AT — —— — — — — — — — — A T T T —
AI9-4 6 6 G C A A G G T A G A A A A T — ———— — — — — — — A T T T —
AI9-5 G 6 G € A A G G G A G A A A AT — — — — — — — — — — — A T T T —
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£k 4 Table 4 ( Continued )

s ED ITS nadF

No.” 9 42 55 66 83 87 106 115 160 194 197 217 403 464 467 510 597 75 76 154 161 343 395 411 468 473 581 628 704 705
ALI-1 G ¢ 6 G € C C A A G G T A C T A G T A C C A T T A C T T T T

ALI-=2 6 ¢ 6 G € ¢ C A A G G T A C T A G T A C C A T T A C T T T T

A3 6 ¢ 6 G Y € C A A G G T A Y T A G T A C C A A T — CcC T T T —
ALI-4 G ¢ G G € ¢ € A A G G T A Y T A G T A C C A A T — C T A T —
ALI-5 6 ¢ 6 6 Y € C A A G G T A C T A G T A C C A A T — C T A T —
AI2-1 G ¢ 6 6 € ¢ C€C A A G G T A C T A G T A C C A T T — C A A T —
AI2-2 6 ¢ 6 6 € € C A A G G T A C T A G T A C C A A T A C A A T T

AI2-3 6 ¢ 6 6 €C € €C A A G G T A C T A G T A C C A A T A C A A | T

Al2-4 G ¢ G G € C C A A G G T A C T A G T A C C A A T A C A A T T

Al2-5 6 ¢ 6 6 € €C C A A G G T A C T A G T A C C A A T — C A A T —
A3-1 G ¢ 6 G € €C C A A G G T A C T A G T A C C A A T — T A A T —
A3-2 6 ¢ 6 6 € ¢ C A A G G T A C T A G T A C C A A T A T A A T —
A3-3 6 ¢ 6 G € €¢C C A A G G T A C T A G T A C C A A T A C A T T —
Al3-4 6 ¢ G G C€C ¢ C€C A A G G T A C T A G T A C C A A T — C A A T T

A3-5 6 ¢ 6 6 € €C C A A G G T A C T A G T A C C A A T — C A T T T

Al4-1 6 ¢ 6 G € € C A A G G T A C T A G T T C T T A T — C A T T —
Al4-2 6 ¢ 6 G € ¢ C A A G G T A C T A G T T C T T A T — C A T T —
AlA-3 6 ¢ 6 G € ¢ ¢ A A G G T A C T A G6G T T C T T A T — C A T T —
Al4-4 G ¢ G G € ¢ € A A G G T A C T A G T T C T T A T — C A T —
Al4-5 6 ¢ 6 6 € ¢ € A A G G T A C T A G T T C T T A T — C A T T —
As-1 6 ¢ 6 6 ¢ ¢ €C A A G G T A C T A G T T €C C T A T — C A T T —
A5>-2 6 ¢ 6 6 ¢ ¢ C A A G G T A C T A G T T C C T A T — C A T — —
A5S-3 6 ¢ 6 6 € € € A A G G T A C T A G T T C€C C T A T — C A T T —
Al5>-4 6 ¢ 6 6 € € €C A A G G T A C T A G T T C C T A T — C A T T —
Al5>-5 6 ¢ 6 6 € € C A A G G T A C T A G T T C C T A T — C A T T —
Al6-1 A T A A ¢ T C€C G €C G C€C C¢C T C C T A T T G T T A T — C A T — —
Al6-=2 A T A A ¢ T C€C G € T C C T C T T A T T C T T A T — C A T T T

Al6-:3 A T A A ¢ T €C G € G C€C ¢ T C C T A T T C T T A T — C A T — —
Al6-4 A T A A C T C G C G c T ¢ ¢ T A G T C T T A T — C A T T —
Al6-5 A T A A ¢ T C€C G €C G C€C C¢C T C C T A G T C T T A T — C A T T —
AL7-1 A T A A ¢ T C G €C G C€C C¢C T C C T A G T C T T A T — C A T — —
AL7-2 A T A A C T C G C G ¢c T ¢ ¢ T A T T G T T A T — C A T T —
AL7-3 A T A A ¢ T C G € G C¢C C T C C T A T T C T T A T — C A T T T

AL7-4 A T A A C T €C G € 6 € ¢ T C C T A T T C T T A T — C A T — —
AL7-5 A T A A C¢C T C 6 € GG € ¢ T C C T A T T C T T A G — C A T — —
AIB-1 6 ¢ 6 6 € € C€C A A G G T A C T A G T T C T T A T — C A T T —
AI8-2 R 'Y R 6 ¢ Y € R M G S Y W C Y W R T T C T T A T — C A T T —
AI8-3 R Y R 6 €C Y € R M GG S Y W C Y W R T T C T T A T — C A T — —
Al8-4 R Y R 6 € Y € R M G S Y W C Y W R T T € T T A T — C A A — —
A5 A T A G C€C T €C G €C G C ¢ T C€C C T A T T C T T A T — C A A — —
Al-1 G ¢ 6 G € €C €C A A G G T A C T A G T T C T T A T — C A A T —
A2 6 ¢ 6 6 € €¢C C A A G G T A C T A G T T C T T A T — C A A T —
Al-3 G € G G C€C €C C A A G T A C T A G T T C T T A T — C A T — —
Al-4 G ¢ 6 G € C€C C A A G G T A C T A G T T C T T A T — C A T —
AlO-5 6 ¢ G G € C€C C A A G G T A T A G T T C T AT — C A T T —

D rbeL: rbel B AR S 5 i T8 L Bases at variable sites in rbel fragment ; matK; matK i B 7S AN S BB AL Bases at variable sites in matK fragment ;
psbA—trnH ; psbA—irnH i B 67 S A AL Bases at variable sites in psbA-trnH fragment; ITS, ITS i Be 7 S S BB 3E Bases at variable sites in
ITS fragment; nadF: nadF F BtZAE 507 s B B8 3 Bases at variable sites in nadF fragment. —; JEFEHLZE Base missing.

D ALI-1 JAL1-2 AL1-3,AL1-4,AL1-5., VLINVEI R 1L JERE 5 N BAKk Five individuals from Maoshan population in Jurong of Jiangsu; AL2-1,AL2-
2,A12-3,A1.2-4,A12-5; VLIRS S I ERE 5 DAk Five individuals from Shewushan population in Jurong of Jiangsu; AL3-1,AL3-2,AL3~
3,AL3-4,AL3-5; VLAAIZE/NIVEILTERE S A~ 88k Five individuals from Xiaojiuhuashan population in Jurong of Jiangsu; AL4—1,AL4-2,A14-3,
Al4-4,Al4-5, L4 FE T R HE 5 N BARE Five individuals from Yanzihe population in Jinzhai of Anhui; AL5-1,AL5-2,AL5-3,AL5-4,
ALS-5; HREFERBFETRRE S Mk Five individuals from Tiantangzhai population in Jinzhai of Anhui; AL6-1,A16-2,A16-3,AL6-4,AL6-5:
VR s B A SRR 5 N BAKER Five individuals from Wumasi population in Songxian of He’ nan; AL7-1,AL7-2,AL7-3,AL7-4,AL7-5. bENEa ==Y
A5 FEHE 5 D EAFK Five individuals from Zhifang population in Songxian of He’ nan; AL8-1,AL8-2,AL8-3,AL8-4,AL8-5; W Ab AR B i T
5 /NHikk Five individuals from Houping population in Baokang of Hubei; AL9—1,A19-2, AL9-3,AL9-4 AL9-5. Wbl 4t BT ERE 5 /> bk
Five individuals from Qiliping population in Hongan of Hubei.
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AR 9 NEBE rbel . matK | psbA —trnH TS Fl
nadF 5~ DNA R B a2 R L3R 5, 3k 5 ALl
Bk 5 A F BORy AT UG EC R 8K BE 4 IR 643
1 312,455,686 F1 1 169 bp, 475 fift (gap) 4 L AE ik
2 (missing ) A FET, rbel. i B AT 642 ASPRSFAL AL, TR
SFYE AR R 5 psbA—trnH 7B 434 DRSFAL S, PR SFPE
A s psbA—trnH Fr BE R S0 i %, A 21 4, A8 5%
PEEKGITS F Beifs B R 2 A 134,

£S5 MBRINEES ) DNA FEERY
Table 5 Information of five DNA fragments from nine populations of
Atractylodes lancea ( Thunb.) DC.V

?; fment ASL/bp NCS NVS NPIS
rbeL 643 642 1 1
matK 1312 1302 10

psbA—trnH 455 434 21 0
ITS 686 669 17 13
nadlF 1169 1 160 9 4

D ASL; AIVCELFESIHC BE Alignment sequence length; NCS; 45T i o5,
%0 Number of conserved sites; NVS: 255 5 % Number of variable
sites; NPIS: 15 BV 554 Number of parsim-informative sites.

2.1.2 AFTSADNA REBRLSHERERERNE
Eo¥ T 59 DNA HEEGHWENEEAR 9 1
JRRERIE NJ REHAR (F 1) R 50045

6l L—— AL3

86 AL2

100

ALL: VL7534 2528 11 & B Maoshan population in Jurong of Jiangsu; AL2:
VLIRS 5 1L 5 B Shewushan population in Jurong of Jiangsu; AL3:
LRI /N LA L FEBE Xiaojiuhuashan population in Jurong of Jiangsu s
AL4: B 4 FE M6 7 J& B Yanzihe population in Jinzhai of Anhui;
ALS . R4 F8 R FEJE T Tiantangzhai population in Jinzhai of Anhuij;
AL6; W 5 E L SF ¥ Wumasi population in Songxian of He’ nan;
AL7. g 2 485 & B Zhifang population in Songxian of He’ nan;
ALS : WAACAREER S5 B JE ¥ Houping population in Baokang of Hubei; AL9.
Wb 4 Ze-E FLEEfE B Qiliping population in Hongan of Hubei. 433 F 4%
5 4 32 F5 % Datums above the branches are support rate.

Bl ETS5IHDNAREBRAHENEEARINEHH NI Rt
4

Fig. 1 NJ phylogenetic tree of nine populations of Atractylodes lancea
( Thunb.) DC. based on combining five DNA fragments

LB B R A AR R 2 ¢ REE SR VLA 1 /N LA
LU FERIIRT 25 LU A, FLOR 43 2 22 8 2 A Jm A
At 2 AERE TR 2 AN JERE, VLA 2 1L JE R
MEAR S HATRBE R 0C R 5 A 51 1
B S AE A E

2.2 SRAP-SCAR ST R

2.2.1 B5F LR s % R4 7 A8 % 8 SRAP 4 F
AFieiie W 128 XF SRAP 51443 B 15 AR
9 NEBFAYAL DNA IR GHESLETT PCR 974 AR FEFE 4L
P TR e, 25 50 s £ 5 0%+ SRAP-F8/R14 )
PCR 4" g VL3 A 25258 LU R RETEZY 300 bp AbA
1 SR 250 AR 8 MR IR To AT (1 2) .

M ALI AL1 AL2 AL3 AL4 ALS AL6 AL7 AL8 AL9

2 000 bp

1 000 bp
750 bp

500 bp [

250 bp

100 bp

M: DNA marker; AL1: YL75/7) %55 L1 B Maoshan population in Jurong
of Jiangsu; AL2: VLIRAIZE4T 5 1LEBE Shewushan population in Jurong
of Jiangsu; AL3: LI A28 /NJLAE 1L JERE Xiaojiuhuashan population in
Jurong of Jiangsu; Al4. B 4 S e -] B B Yanzihe population in
Jinzhai of Anhui; ALS: PG FER A FE TR R Tiantangzhai population in
Jinzhai of Anhui; AL6: 1] s E LSS JE B Wumasi population in
Songxian of He’ nan; AL7: T H 4R by fE R Zhifang population in
Songxian of He’ nan; AL8: Wit {& 55 5 J& #f Houping population in
Baokang of Hubei; AL9. WAt e 22 & BEE JE R Qiliping population in
Hongan of Hubei. i3k 7% Y1958 A1) 45 25 11 J& BE 45 4 45 4F The arrow

indicates specific bands of population at Maoshan in Jurong of Jiangsu.
B2 3543t SRAP-FSR14 {jE &K 9 MEHE S DNA K PCR #71%
B

Fig. 2 PCR amplification pattern of total DNA from nine populations
of Atractylodes lancea ( Thunb.) DC. by primer pair SRAP-F8R14

2.2.2 F LR HBEREH S0 E RS F
L H R % K48 % 69 SCAR 3l #pi%it LA
L B R A AR AR AT 2500 A 3 1 910 0 0% R 1) Ry
G AR 50 & 5 [ E T I8 2258 L s
T G AR Rk i AR B 5, AR AR 8 AR R R
AR TS5,

X5 4%F SRAP-F8R14 § 34 B () 7y 25 3t
INIZ BERK N 323 bp, HAZ R F S UL 3,
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1 5~GACTGCGTACGAATTCAATAAACTCTTAGAATCTTTGCTATTAACTATTAAGCTATTCTTCGCTATTCATAATTAATATGAATATATTAA

91 AGAATAGAATATAGAATTTCAAATAACTGTTAAATATTATAGAACATAACAATTAATCTAGCAATATATCATTTCAATTTTTTTATCACA
181 ATGAAATATTCTTTTTTTTTTTTGAACGGAAGGAAATTCCCAAGCAAGAAACTTGGTTACCTTCATACTTGGCTCCGTTTTCTTCGAATA

271 GAAAGCAGAGACAGCAATTTCAACATCGTTAGCAATCCTCCGGTTTGGACTCA-3'

TRIZLEBS K% 1T SCAR 514 The underline parts are the designed SCAR primers.

B3 5]¥xt SRAP-FSR14 7Ei L AR WERBMEE AR f i 1§ H4FH /B H DNA 731
Fig. 3 DNA sequence of specific fragment amplified by primer pair SRAP-F8R14 from Atractylodes lancea ( Thunb.) DC. from
Maoshan population in Jurong of Jiangsu

KRS B — e ), %3t 1 %F SCAR 2.2.3 SRAP-SCAR AT /£ g % K & BB 4k P 44
1Y, IE S FES) R 5’ -ATCTTTGCTATTAACTAT — H4E 3T SCAR 1% s & AR 9 B 100
TAAGCTATTCTTCGCTATTCA-3', ) M 51 ¥ 5 ADHPRRIETIUE, 25 R WK 4, BRITIAIZS 56 10 JE B

5'-CGATGTTGAAATTGCTGTCTCTGCTTTCTATTC - R ARAY 20 P HRRFE 268 bp ALY 1l H &7 4h  Hidy
3, BEXT B B i P 51 R 268 bp 8 ANJE B B T SRR AR AR AL 3 1G24
2 000 bp[™

ALL. VTR A F 1L 5 #E Maoshan population in Jurong of Jiangsu; AL2: VLI 2551 5 1 JE#E Shewushan population in Jurong of Jiangsu; AL3: Wi
2 /NJLAE I EBE Xiaojiuhuashan population in Jurong of Jiangsu; AL4: ‘284 FEME T i B Yanzihe population in Jinzhai of Anhui; ALS: “Z#{4:FER
I R Tiantangzhai population in Jinzhai of Anhui; AL6: VR B SR SRR Wumasi population in Songxian of He’ nan; AL7. R s B SR
Zhifang population in Songxian of He’ nan; ALS8: WidU %5 J5 ¥ & # Houping population in Baokang of Hubei; AL9: #dt 414t B A& ¥ Qiliping

population in Hongan of Hubei.

B 4 SRAP-SCAR #RZFEEEAR 9 4~E B AKKHHIIE
Fig. 4 Identification of individuals from nine populations of Atractylodes lancea ( Thunb.) DC. by SRAP-SCAR marker
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3.1 DNA FEREJEMFRAMBATITERRE
Ujipis

208 3 PR TR S AR A i DR K A0 e 3L
S 5 H A DI T 7 AR ) 3545 26 5, ST b 24
SERZH DNA JE 8 7 AR S5, PRk A ] X sk ] —
Yy BRTE DNA F B b OASSE 22 57 92BR b 245 X %
T R B, 30 G 7 A 1 S S AR A, ELR R[]
DNA Jy B fb 5 i P A8 A7 78 22 5 AR A T K-
(I8 S 1), WA 35 B A R R B, RN
BAEARZEREAE W vh i A R A 22 5 (HER |
A rbel Al matK 7 BT AREL M AEAEE T b
B AL E KSR S50, 35 F AR K AR R A
BUIN, B8 WORAE AIXF I, ITS 1 psbA —trnH 45
Jr B I G 22 S/ N R TR KRG S (B
FE—EHmE

N F rbel, .matK .psbA—trnH F1 ITS dth4 4
DNA Jr BefEoAbRic, M & AR JE 5 Rt ts 7o+
S50 AL ITS B B ek i m il iy 5 > X 53
JEHA 3 A4S BOWA T U Bz R L 25 S 8/ |
FPONBARST , HRL A BOARA AT RETCIE #EA T AT /K1 1)
X3, 3 i 5 -4 B LA B A pRos e A B, AT
FIEAW S A B, matK F rbel. 7 BE WAL S0 5,
B rbel T BANER 617 7 s RESE 5 2 8L 2 A~ JE R rig
GAR HLZE B2 A5 REE) W TC¥E X I3, BUR psbA -
trnH Fr BZE S 8 2, Qi e i B T T S S R A
VLIR30 L FE R A D B A A/ N Beddi A 1H
TR TR T PR T (9728 S, TE AR I 7E 1l IX 1Y)
MG, ITS BB S i e 2 (HEA X 43 B 1Y
A 1A, RERHIT g 2 AN JE A B 5 AR S0 Ok (B
FA2 AN ERFRI T X 5o nadF 7 Beiy 7228 S s 45
Z MR B A, AN RE R T8 ™ X VL IR A A5 1
JERERY RS AR DX A3 FF T HLE P LR A 245 1 55
BRI/ LR L RS AR R 23T (EARRE X 23
S EREFVN VI TERE . nadF i BChARWTSE A
AT AR 2], 7 T I A R 4 1Y) 6 R ] X, 28 S 48
B GG TR R KR Xy ORI 31 4 5
AL AL SR T A nadF R B, %7 B
FEUUR Bt KEFRE (1 000 bp Z247) , A 3t 1 471 R <F
(OB E GRS L nadF 1 rpl32) Y 51 ¥t

o, A BT K AT RN R A A B
nadF 7 BCAETLI ) 25258 LU R A5 AR 1) 25 08 ORI
] 100% .,

3.2 FULMREEARLEINK SCAR & Firic I FF

FIHBEHLS 4 i S 35— 20 I & 1 e S 1
SRR —E SRR TR e, AU E , T
HERE o0 2 © 2 O A 30 25 64 1 b PR ) B 22 T
B, 5 DNA JP5IM 2 AR L, i BEHLS | P iE— 25 9T
KW SCAR 43 FHric B8 36 F T8t 4% 15 S AH I i 4 42
SE . HTRENLS P 8= A 2 S AT BE S
TR BT, A S R LR f 22 5, R,
TR AR 53 hrRic B3k FHBERLS | 9 1Y 2 8 5%
WRIF K, B AR R — SR B A AR ] 0, 5 FH B AL |
Yok k225, FE I IF &% SCAR 20 FHRic, an=5kH
DY SR RAPD 519368 T3 1L 8 AR A FA A
] 58 AR E E AN 0 TAric.

AR IR TLIN RIS I B R R S AR SRAP -
SCAR Fric ¥ H A [ml & B R ik SRAP BEHLG )
P34 5 I FE SUR RS I LA % AR AR iC AN FH A T
FF 50 EE X0 #r A PCR 7= 8 0k 47 368 e B, K AG: T £
AT LATA 3 S50 i B A PR 5 f ) ) W s 58 fn B
W B B B b R RTEAR, PRk, 7 o FH A
= X O

SR AR LT nadF F BERY 91 24 560
SRAP (48803 T A 19 2 1L Ml X g 45 AR R A 1Y 43
FHRIC I AT LA R 5 10 X R 1 R Ay e
FEARX A, 5 b X R A5 ARAE R R A5 AR 9 18 Hh
2t o — 1 RS S o T AR B T & R L
b TE 244 () B4 I S AR L T EE AR AR
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