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UL A 15 AN BE 356 I b 1 £ 2 BEHE; R JH POPGEN32 ST BCHE BT, UPGMA 28I K. 2813 4
ISSRE [ HPE K] 102 /08 W 1948 (.08, 25 A5k (048 94 A, 2575 3005 77 40 92 16% 5 Nei's JEIH Z AR B (H,) H
0.406 5, Shannon ZFEERSEC(1) Hy 0. 590 3, KB AMERKC(C,) J 0. 2025, JERERIAGE IR Y 0. 690 7 ~0.960 5, F 1
H0.825 6, TSI, FEREFDIE W BAK . B IR BT MO (5 RV i 650 (AT , JE ) M B P22 5 J%

AP ZE SR . X5 AR H R K BT SR S EAR G
[X@R] FAR; BIEZHE; ISR

HAYH 2, R T AR RS 244 5
ARFEY) H AR Aractylodes macrocephala Koidz. [+ 15
WRZE, Py s b H & ™ X WL 28k, B AT, 12
VL BB T b L7 A e Ak T
2 AR v B 7 X, A KA AR ZNEAR, =
PET FIRSER B 2R, T ORA IR AR T
S RN XS] A REAR (25, DL SR ] | JE ]
AT BAHE, 1 T R BRI BUR AL, S AN, 25
PR S22 A5 AWFFERIT ISSR HARX AR 12
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MEHSREE(E D),
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PCR {4 eppendorf Mastercycler personal ; &5 .(;

WL} eppendorf centrifuge 5415D; ExTagDNA B &
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Table 1

Sources and numbers of Aractylodes macrocephala sam-

ples analyzed

No. R b R S PR
1 WL 22 BT ki UNEFN ZYD 20
2 WL 2 S R FNEFN ZXD 20
3 WA e EL v A PNEFN 7SD 20
4 TRUT T KEAR AND 20
5 ZHELR INERN AHD 20
6 LM INER N ABD 20
7 b % A A KEAR HYD 20
8 b E SR KEAR HQD 20
9 TR LK PR ANY 9

10 TR TR 2 JEFEFA AXY 9

11 AR LS N 4 EIAERAR Z2QY 18

12 b2 E 5 R ZHFHAAR  HAE 20

13 WA KT “HFHAAR  HSE 20

14 b2 FESF A
15 W AbE M E A
16 L PGB 2

R AR HAG 20
AR AR HDG 20
MR AR SXG 20

17 WL EER AR HOX 20
18 AR E UNEES HHX 20
19 EdeEElEA AR HBX 20

fiff DNA marker 2 000, dNTPs 42 Takara 2\ &) &
it 51 i A ) TR R 55 A R 76 .
1.3 DNA 25t
KA R A CTAB 351 $2 BURH 1 5L DNA,
FH 1% By Aew e e A vk RSr I DNA 79 /IR e 8 1
S5 W RSB DNA AT DI H]T PCR 4731
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FH 100 2% ISSR 5|Wy#AT4 1, ik i) 13 5%
BYEFE FAEW BT E R RS T 19
A EARERE DNA A5 B9 1
1.5 PCR [ S HL UK 43 B

P AR Z 25 pl: DNA 70 ng, 10 x Ex Taq
buffer 2. 5 wL,dNTPs 1 mmol + L™", 54 0. 5 wmol -
L~ ExTaq fif§ 0. 75 U,ddH,0 #bJE 25 pL,

PCR #3425} 94 C HiAEME 5 min;94 CARME:
30 5,48 ~58 CiE & 30 5,72 CZEffi 1 min,35 ME
572 CHEM 10 min;4 CLRAF, RB=PIEH 1%
TR WHBEE e HL Uk 43 5, {81 ) GBOXHR 7Y% Jit B A% 77
BrCWEE FARE
L6 $dugit Kot
L.6.1 Z5iiFidsg  MRAEFHIKGR1FAT DNA J B &l
T, PEECR UK S I TS A 1 3R0R 1 A5
YIRS o TEBENC R —1E RS | DNA S50 1Y
BICHA TS, A 4 (G55 554 ) iId k17, o4k
WIC K07 JERL0/1 JERE . X T 28N, U
g ReRR e A A TR AT
1.6.2 ¥4/t I POPGENE32 {4 i 175t
SRR, IR T 280 A 4% (PPB) , H
B EE L (N, ) , SRR (N, ), Nei's JEH £
FEPE(H,) ,Shannon's 5 QR (H, ) , JEFEN 15 £
FEVECH,) TN Ss1E Z R0 (H,) , Nei's J& 5%
AR (G,) FEPIE (N, ), Nei's AL E (D) Flist
FEARRIPE (D) , SR H] Nei's 5t & #E 2§ 47 UPGMA 43
Br, N R EE
2 #5500
2.1 HARBE 2R

100 A5 9y rh ik 13 > ISSR 514, 74
RORFE WM. BT 35400 5 ~ 13 8%,
Jir BER/IVEE 200 ~2 200 bp (& 1) o 13 Z55 1 3L9"
B 102 A 5500 g 94 2o 228 4% o T ¢
B EY G AATY 92, 16% (£ 2) o
2.2 H{ARBAL K S

fdi F} POPGEN32 434t AR (1) st % Z2 61 s
Mrmtfe Z R0k, AR ERE S B Z 1 (H) R
0.383 2, R NEHE ZAEM(H,) 2 0. 305 6, KL it
(N,) 2 2.214 2, Jm B fe i b5 5 (G, ) N
0.202 5, BRI IR R EM AL A e TR . 1
YihoKF-, SRy S 5 B (H,) | Shannon’s {5 &,
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1234 5678 91011121314151617181920 M

S «——2 000 bp

=
——1000bp

M. DNA maker 2 000,
BT 519 835 934 22 [ 55 A FEAHE 20 /MEE il 43
Fig. 1 ISSR band profile of primer 835 in population HAG

K2 GRS RS R
Table 2 List of ISSR primes used and their polymorphism

5'3’ Bk B LA PPL
e J¥51 R EE/C g3 WAL / %
807 (AG)4T 50 10 10 100
809 (AG); G 50 6 5 83.33
813 (CT)gT 50 10 9 90. 00
816 (GA)y T 49 5 5 100
822 (TC)g A 50 11 10 90.91
823 (YC)5 A 55 5 4 80. 00
824  (TC)4G 52 8 7 87.50
834  (AG)gYT 53 9 8 88. 89
835 (AG)gYC 50 13 11 84. 62
840  (GA)4YT 55 8 8 100
853  (TC)g RT 49 6 6 100
873  (GACA), 49 6 6 100
881  (GGGGT), 50 5 5 100

F:Y=(C,T),R=(A,6),

FRR(H,) 735174 0. 406 5,0.590 3, KW AR
HARR IR ZHNE(L3) .
2.3 JEAEEEALEE R MR

i 13 5P 102 645 5 A A 0/1
HilE, I Nei's LA B 24T UPGMA R, 15
FIRPIRER R I (B 2) o 5 — S db 5 Wi R AE —
5 SO S R WL e R AR . H
A — SRR LAY 3 ANEFAE AL R R R AE—E .
P4 FRIRZ: T4 i Z ], ML, 457 1l
e AN R K ST ] B A 7 A W (9 A% oAk,
A7 A I A R 2 5

A7 M AR R IEAL I S MIE A AR IR, R
JEFERIAIE LR 7 0. 040 3 ~0.370 0, LA UIETE
0.690 7 ~0.960 5; HrP#fiV LY JEAFE ZYD FL P4 Ay fn e
SXG Z [RIIEAE LR A, LA 52 Y A et HHX
HFEfE HOX Z AL i/ N (R 4)
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#3 ARJERAARB L Z LB T (2 £5,n=19)

Table 3 Genetic diversity of Atractylodes macrocephala(x +s,n=19)

" N A e . " o E2T 3 A i
JERE e NISE AR S S R R Nei's 3£ [H Z R Shannon's {5 .46 4L o .

g HorH/ %
1 1.818 2 +0.387 9 1.598 8 £0.367 6 0.3332+0.1850 0.483 5 +0.256 2 72 70. 59
2 1.761 4 £0.428 7 1.5193 £0.389 0 0.2922 +0.198 4 0.428 4 £0.275 3 67 65. 69
3 1.8137 £0.391 3 1.590 8 £0.375 8 0.327 6 £0.189 7 0.4755 £0.261 7 83 81.37
4 1.7353 £0.443 4 1.487 3 £0.384 1 0.277 8 £0.198 0 0.409 2 £0.277 4 75 73.53
5 1.764 7 £0.426 3 1.4992+0.359 9 0.2892+0.187 3 0.427 7 £0.263 1 78 76. 47
6 1.8333£0.374 5 1.6215£0.3750 0.341 0 £0. 186 9 0.493 1 £0.255 7 85 83.33
7 1.794 1 0. 406 3 1.499 5 £0.372 8 0.286 8 £0.190 9 0.4250£0.264 0 81 79. 41
8 1.814 4 +0.390 8 1.551 5 +0.380 8 0.309 7 £0. 191 2 0.454 0 £0.262 2 79 77. 45
9 1.921 6 £0.270 2 1.637 7 £0.315 2 0.360 7 £0. 153 0 0.527 7 £0.203 6 94 92.16
10 1.852 9 £0.355 9 1.642 8 £0.364 1 0.3526£0.179 0 0.509 5 £0.244 0 87 85.29
11 1.8333 £0.374 5 1.409 8 0. 280 2 0.2612£0.152 6 0.404 6 £0.216 6 85 83.33
12 1.808 5+0.3956 1.600 6 +0.370 2 0.333 1 £0. 186 8 0.482 6 +0.259 1 76 74.51
13 1.8235+0.383 1 1.543 0 £0.373 5 0.307 6 £0. 187 6 0.4527+0.257 6 84 82.35
14 1.738 6 £0. 467 2 1.509 4 £0.388 4 0.287 1 £0.200 5 0.4217 £0.283 2 64 62.75
15 1.8627 +0.345 8 1.647 8 £0.349 7 0.357 4 £0.173 1 0.516 5 +0.237 1 88 86.27
16 1.9118 £0.2850 1.6523 +£0.340 6 0.361 6 £0. 165 2 0.5253+0.221 1 93 91.18
17 1.8824+0.3238 1.5475+0.3299 0.3199+0.163 6 0.476 4 £0.221 9 90 88.24
18 1.813 7 £0.391 3 1.527 8 £0.381 7 0.298 9 0. 191 1 0.440 9 £0.261 5 83 81.37
19 1.8235+0.383 1 1.565 8 £0.341 6 0.3239£0.176 2 0.474 9 £0.245 9 84 82.35

|
|

QY
AXY

— — 42
[r— HBX
L=
HDG

ZSB

— HAD
2 FEF ISSR WA [A] 5 AR A X R Nei's it 4% AH (DL
UPGMA %
Table 2

UPGMA dendrogram of Atractylodes macrocephala

based on Nei's genetic distance

3 it
3.1 [ARMEHE

FIARPI IR 1) 2 507 5 H 3% R 92, 16%
VAR B A& EL 2. AR (PPB =
92.16% ,H, =0.406 5) M [ J& i ¥ & A (PPB =
81.91% ,H, =0.274 3) ({1 (G et . MM
WAL Z e K5 AR Wy 2f R AR 85 LA ke Y
AT oy, o B H R AR B AT B DL &

IR TR L MR R . ARESIER
KR, AR I AR SR, 7E 28 FRA PR, 7E 0
FHE B ARGBERR.
3.2 FAARMBEL

ARWFFEUCYE Nei's Je R ZREMEFE B (H, ) N
0. 406 5,Shannon ZREPEFEE(T) 2 0.590 3 X+
B EAR R JERENAS BRI Nei's 1845 50 b 48 5
fhSE 15 AN SRR s A% 7 L R 5 (G, ) 4 0.202 5,
FEHEVE(N,) b 2.214 2, Wright °'3A K, N, <1 BF,
WU Hy 38 VA T S 0 R 18] BH 9 35t 4% 434k 5 i
ANTR] Hl XA J B ) R R B R T 1, Ui B
FEIAIA L PR A BZ 0, Fh OG0 B P A o 8 1) 23 A AN
IR

TEFAR Nei's 5L AU UPGMA 2 b i i
ATRIHLIX AR TR 8 28 8 LA R~ 3 A 5 5 4% 1) R Ay
B X PG, X 5 BRAE AR B I 100 R St Y % %
VRO A UIA DG o H RE , B VA8 e 08 T A il
(1) AR B v 2 p T b A AR T 9 B2 ke 2k
W AR FIZE 08 2 R ()38 | ™= X, T 648 T & F
(1) A AR i 2 P b = X5 b asd ol 1) 5 78 S B A 7
A RFAELE ARG, Fhid 1 22 )5 /D% 3 ~5
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Table 4 Nei's genetic identity (above diagonal) and genetic distance( below diagonal) in Airactylodes macrocephala

poplD ZYD HAE HAG ZXD AHD AND HSE HYD HHX HQX ZSD HQD ADD HDG HDX SXG ZQY ANY AXY

ZYD -
HAE 0.0964 -
HAG 0.1683 0.2109 -
ZXD 0.1655 0.201 6 0.0822 -
AHD 0.2712 0.2485 0.2159 0.1666 -
AND 0.2664 0.2448 0.2297 0.1550 0.0813 -
HSE 0.26750.2350 0.2572 0.2331 0.1200 0.1077 -
HYD 0.2644 0.2545 0.3034 0.2645 0.1423 0.137 0.0918 -

HHX 0.2990 0.2541 0.3027 0.2863 0.1748 0.1851 0.1291 0.1488 -

HQX 0.2960 0.2323 0.2749 0.2434 0.1557 0.1647 0.1309 0.1412 0.040 3
ZSD 0.3005 0.2448 0.3391 0.2993 0.1550 0.178 1 0.1289 0.178 1 0.121 5 0.1023 -
HOD 0.2730 0.2297 0.2684 0.2743 0.1499 0.1802 0.1530 0.1700 0.1019 0.0854 0.1032 -
ADD 0.2566 0.241 8 0.2600 0.2263 0.146 1 0.1573 0.1578 0.1573 0.09%6 8 0.1057 0.1042 0.1185 -
HDG 0.2948 0.2686 0.2736 0.2694 0.1412 0.1839 0.1504 0.1856 0.1023 0.1104 0.0905 0.1050 0.061 4 -
HDX 0.3129 0.2702 0.3331 0.2538 0.162 8 0.1890 0.1751 0.1673 0.0942 0.1005 0.1326 0.164 3 0.0704 0.0832 -
SXG 0.3700 0.314 8 0.3306 0.3080 0.1831 0.2292 0.2143 0.2083 0.1525 0.1518 0.201 5 0.1690 0.1633 0.1377 0.1624 -
ZQY 0.35440.2681 0.3109 0.304 8 0.2033 0.2423 0.2252 0.2029 0.0899 0.0746 0.1925 0.136 6 0.1424 0.1371 0.1578 0.1381 -

0.908 1 0.8451 0.8475 0.7625 0.7662 0.7653 0.767 7 0.7415 0.7438 0.740 5 0.761 1 0.7737 0.7447 0.731 3 0.690 7 0.701 6 0.7959 0.730 4
0.8098 0.8174 0.7799 0.7829 0.7906 0.7753 0.7756 0.7927 0.7829 0.794 8 0.7852 0.764 4 0.7632 0.7299 0.764 8 0.8102 0.790 4
0.92110.8059 0.7947 0.7732 0.7383 0.7389 0.7597 0.7124 0.764 6 0.771 1 0.760 6 0.716 7 0.718 5 0.732 8 0.807 1 0.768 4
0.8465 0.8564 0.7921 0.7676 0.7510 0.784 0.7413 0.760 1 0.797 5 0.763 8 0.775 8 0.7349 0.737 3 0.803 3 0.740 0
0.9219 0.8869 0.8673 0.8396 0.8558 0.856 4 0.860 8 0.864 1 0.868 3 0.8497 0.8327 0.816 0 0.8650 0.837 0
0.8979 0.8719 0.8310 0.8482 0.8368 0.8351 0.8545 0.8320 0.8278 0.7951 0.784 8 0.819 7 0.797 1
0.9123 0.8789 0.8773 0.879 1 0.858 1 0.854 0 0.860 3 0.8394 0.807 1 0.798 4 0.843 9 0.824 3
0.8617 0.8683 0.8369 0.8437 0.8545 0.8306 0.846 0 0.8120 0.816 3 0.840 8 0.814 6
0.9605 0.8856 0.9031 0.9077 0.9027 0.910 1 0.858 6 0.914 0 0.923 0 0.885 1

- 0.90280.91810.8997 0.8955 0.904 4 0.8592 0.9281 0.920 7 0.892 8
0.9020 0.90110.9135 0.8758 0.8175 0.8249 0.8729 0.862 1
0.8883 0.9003 0.8485 0.8445 0.8723 0.9054 0.883 1
0.9404 0.9320 0.8494 0.8673 0.889 0 0.871 0
0.920 1 0.871 3 0.8719 0.891 8 0.880 2
0.850 1 0.8540 0.863 3 0.851 4
0.8710 0.911 0 0.912 5
0.9367 0.914 4

ANY 0.2283 0.2105 0.2144 0.2190 0.1450 0.198 8 0.1697 0.1734 0.080 1 0.0827 0.136 0 0.0994 0.1177 0.1145 0.1470 0.0932 0.0654 - 0.9470
AXY 0.31410.2352 0.2634 0.3012 0.1779 0.226 8 0.1933 0.2051 0.1221 0.1134 0.1484 0.1243 0.138 1 0.1276 0.160 8 0.091 6 0.0895 0.045 -

AR REFRAR TRl 1T 7E [ PN T R P AR R Y
LTz b R R % B 75 2 B A Rl A
B ARG T EHARFEN B AL R e . 5
S, 1 ISSR 7 A il 15 H 9 SRS 45 2R rp ] - B A
st 55 B A R A B A DX, I R AR
S I I B AR W AR AR ] BRI AR A O EEAR
JITEC, P A R MEFR 2], 7 2008 — 2011 4%
BTN L A S PRI AR AR AR BB A R
RALUESE T3k — s

FIH TR, EARTE 7 s WKk -F L B W AY
L, 3 5 ER TR B i e SR IR
F . MBEIE b al i H] SSR, SNP G580 AR XS H A S
TEML A A IR RE ARG — 20 B ERT (Bl T 25 i
ARFE A TR — Ak, WAL RARMEA P elis ;
AR 4 ARSI TIRARIE
3.3 XPERMARET Rl RO B B

FUAR B 3815 22 R P OK -, T g A% 23 A K P
%R FEARR & LR SR VPR S Xt 4
AN B AR B A 08 oy i R AR AR
$5 H AR R 2SR B R N B A R 22 R
PETAHT H AT EH AR 4 R 2SR, 2 2 R R
PR IEAARSMEAE AR DL B 8 N XY, IR
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Genetic diversity of Atractylodes macrocephala by ISSR

SUN Liang'?, ZHENG Yu-guang’, YUAN Yuan', BU Jing', WANG Xue', JIANG Chao', CHEN Min'*
(1. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. Jiangxi University of Traditional Chinese Medicine, Nanchang 330006, China;

3. Hei Medical University, Shijiazhuang 050091, China)

[ Abstract] Objective: To assess the genetic diversity of Atractylodes macrocephala in 12 cultivated populations and 3 wild pop-
ulations. Method: The molecular marker technique ISSR was used to investigate the genetic diversity of 365 samples from 15 popula-
tions in Zhejiang, Anhui and Hebei Provinces. Data was analyzed by POPGEN 32, and a cluster diagram was presented by UPGMA.
Result: One hundred and two amplified fragments were obtained using 13 ISSR primers. 94 polymorphic loci were identified as
92.16% . Nei's genetic diversity index (H,) was 0.406 5, Shannon diversity index (I) was 0.590 3, and the coefficient of gene dif-
ferentiation (G,) was 0.202 5. The genetic similarity coefficient among the populations ranged from 0.690 7 to 0.960 5 in an average
of 0.825 6. No significant difference was found among the populations based on the clustering analysis. Conclusion: There is a low
level of genetic differentiation in higher genetic diversity of the A. macrocephala populations. No obvious regional or species diversities
were identified. This is consistent with current status of cultivation and gerplasm circulation in A. macrocephala.

[ Key words| Atraetylodes maerocephala; genetic diversity; ISSR
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