¢ %% Chinese Traditional and Herbal Drugs 35 42 % 2% 8 # 2011 4E 8 H *1591 ¢

« HAETR .
REERSRABRIRE S ER SRAP 531

MKRE, B OB, BRE, IR, 2R
RIS Th 2T T 25 AR SYEI TR BIA L, EK 400065

1§ E: Be WPRIREE I R BEARRN TSR R Z AR, FEN LT SRAP 44T, A3E SR SRAP 4r FARidHER,
DL R R AR B Ak 32 220 X3 60 173 84w i Bl i e 0 9 5 A4 k), 12 ] Popgene version 1.31 FXAFAI Treeconw A1 5 4H
KK, UPGMA J7iE5E2K, WMHESEGCRZMIRE . 28R 24 X SRAP 3IW4L&9 ! 232 &4, £&MHZE (PPB) K
81.47%. SRAP FRiZ M Nei’s K260 (H) 25 0.190 5, Shannon’s {5 EF5% (1D 2 0300 0. HFEREMINK 4 MhX 2 [H,
2N E A HAE 50.00%~61.21%, 344 55.82%, SRAP bric i1 H {H4 0.1557~0.179 3, I{H°4 0.237 9~0.276 6; SRAP
R AR IR R B AL LR BN 0.643 2~0.872 7, V344 0.754 7. 45 SRAP prid fe St R R E B A E EE 1
BLZ Rk, AR E BRI A T W PR

XHEIR: TAEHE: SRAP; B LZRENE; Nei’s JEHNZHEME (H); Shannon’s {5 & 3655 (D

hESES: R282.7 XERFREED: A XE/HE: 0253 -2670(2011)08 - 1591 - 05

Genetic diversity of Artemisia annua in natural populations of China revealed
by SRAP marker
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Chongqing Engineering Research Center for Fine Variety Breeding Techniques of Chinese Materia Medica, Institute of Material
Medical Planting, Chongqing Academy of Chinese Materia Medica, Chongqing 400065, China

Abstract: Objective The genetic diversity of Artemisia annua germplasmic resources in natural populations of China was analyzed
by SRAP marker. Methods Taking 60 germplasm of A. annua version in main distribution areas of natural population in China as
testing materials, the relative parameters were calculated by Popgene version 1.31 and Treeconw software. The systematic diagram of
genetic relationship was made up by Treeconw software and clustered by UPGMA method. Results The 232 DNA bands were
amplified with 24 pairs of SRAP primer combinations, and the percentage of polymorphic bands (PPB) was 81.47%. At species level: Nei’s
gene diversity (H) was 0.190 5 using SRAP marker. Shannon’s information index (/) was 0.300 0 by SRAPs; Among the four areas with
higher level of artemisinin: PPB were 50.00%—61.21%, the average was 55.82%. He were 0.155 7—0.179 3 by SRAP marker. / were
0.237 9—0.276 6 by SRAP maker; Genetic distance were 0.643 2—0.872 7, the average was 0.754 7. Conclusion SRAP marker is
an efficient method in revealing the abundant genetic diversity of wild 4. annua in China, which provides the material basis for
promising germplasm of further breeding.
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1.2 E[E4H DNA AYREL

ZWCSCER T R ECE R 4 DNAMY, ] Smart
SpeeTM3000 43 O FETE (Bio-Rad 2] P H:
WBERNALRE, B RS AR RE R 40 ng/uL, HAE PCR 3~
IR
1.3 SRAP-PCR # 1%

PCR ##47F Eppendorf Mastercycler™#: & PCR
1% (Eppendorf) Fi4T. SRAP BI¥% A Li &t
514, Wb e LG BR A A Ak, BTl
Y)FH) W 2. SRAP-PCR ¥ f/p2 i Li 2l
757, PCR RN EAEFAA 25 ul, BN VAR R
% 1 XPCR 22, MgCl, 2.0 mmol/L, dNTPs 250
umol/L, HI#14% 0.2 umol/L, TagDNA E&Hf 1 U,
PR 40 ng, ANAE#EES ddH,0 #h 2. SRAP §HFE
PR AR AR, S 40 ANMIEER, B 94 C AR
5min; [ 5 MEH: 94 CAME305s, 35 CiBK 1
min, 72 CHLEMH 1.5 min; J5 35 DNMEI: 94 CAPE
30s, 50 ‘CiB’K 1 min, 72 ‘CIEAH 1.5 min; fEFF
SERE 72 CHEMH 7 min; 4 CHRAF.
1.4 =9
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JiE KSR, L 0.5 X TBE W22, FaJk 150 V,
VK A2 VR W B RS I 2% 1 em bS5 R SRR Y
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Table 1 List of tested materials

G SKeU5 G KeU5 i Ok

1 EPRELL | 21 JUPESED 41 U1
2 ERENT2 | 22 TTHEZ | 42 DU)IFAR
3 EREHT3 | 23 JUGREW 43 Ui
4 BRINAERE 24 TTPEERE 44 Y)ilEE
5 SUMIEX | 25 dEEEEM 45 Wh=#
6  SUMER | 26 IHIERRRH 46 PUNIIHpIT.
7 BUMPEEL | 27 IR | 47 PUNIHBILHE
8 mpMOGUE | 28 SRJMEIC | 48 PUJIAELL
9 HRMIIERE 29 SINAABE 49 PU)ISR
10 =MEW 30 ERFWL 50 DYl sL
1 7UiE | 31 SRR 51 PU)pES
12 JPuEE 2 | 32 EERESTT 52 FERRE
13 PR 33 LR 53 EPK)I
14 JPSA 34 ARG 54 wPAAL
15 J AT 35 ERFT 55 TR A M
16 gFgiE 0 36 FEREFE 1| 56 TEEEgRE
17 MR E % 37 @mPRKFE2 | 57 dbstdbEEl
18 igmsith 38 EKFEAEL | 58 Kt

19 JAREM 39 FKEHE2 | 59 AT
20 JUVERR 40 HRKKH 60 AR

T Jetts, FH Caplio R4 FUhSAHN LA, id3%.

15 HIREMRE. Fit. o

FRHE 50 FAR K KT 2 LA TG, St
P —JoBdl, $%& DNA 45 “f7 8 <87 it
g, A R dh 17, Joal (I
FITED doh “0” , salr Mg i MIESS R 1, T2
0/1 FEFEEF AR L. T 28 MAL S, ANAEE
SR TP REAR E B 22 ety FH T o

F P SRAP § B 45 L, 12 H Popgene version
131 %At & 2 & 1 % ( percentage of
polymorphic bands, PPB). Nei’s ZEK ZFEPE (Nei’s

%2 SRAP 3|#1F5I
Table 2 Sequences of SRAP primers

gL FPy1 5 =3 IRELLY FP3 5 =3 IEL FP4 5 =3
ME1 TGAGTCCAAACCGGATA EM1  GACTGCGTACGAATTAAT EM8 GA CTGCGTACGAATTCTG
ME2 TGAGTCCAAACCGGAGC EM2  GACTGCGTACGAATTTGC EM9 GACTGCGTACGAATTCGA
ME3 TGAGTCCAAACCGGAAT EM3  GACTGCGTACGAATTGAC EMI10 GACTGCGTACGAATTCAG
ME4 TGAGTCCAAACCGGACC EM4  GACTGCGTACGAATTTGA  EMI1 GACTGCGTACGAATTCCA
MES5 TGAGTCCAAACCGGAAG EM5 GACTGCGTACGAATTAAC  EMI12 GACTGCGTACGAATTGAT
ME6 TGAGTCCAAACCGGTAA EM7 GACTGCGTACGAATTCAA
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Fig. 1 Amplification of primer combination ME6-EM2

#3 241 SRAP 3|HEHIY AR
Table 3 Amplification of 24 SRAP primer combinations

SIA A BT AT PPB/% SIA A ST 2 PPB/%
ME1-EM4 13 8 61.54 ME5-EM4 9 7 77.78
MEI-EM9 13 10 76.92 ME5-EMS5 4 3 75.00
ME1-EM12 14 11 78.57 ME5-EMS$ 9 7 77.78
ME2-EM1 11 10 90.91 MES5-EM10 11 9 81.82
ME2-EM7 10 8 80.00 ME5-EM11 8 5 62.50
ME2-EMS$ 6 4 66.67 ME6-EM1 11 10 90.91
ME2-EM9 10 8 80.00 ME6-EM2 12 9 75.00
ME2-EM10 9 6 66.67 ME6-EM3 10 10 100.00
ME3-EM2 7 6 85.71 ME6-EM7 5 4 80.00
ME3-EM4 7 5 71.43 ME6-EM10 10 9 90.00
ME4-EM2 6 4 66.67 ME6-EM11 7 6 85.71
ME4-EM5 7 7 100.00 BE 232 189

MES5-EM1 11 11 100.00 T 9.28 7.56 81.47
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Table 4 Genetic diversity of A. annua in high-content artemisinin area

Ne

H

1

*1594 «
X N K Pl% N,
HR 15 142 61.21 1.612 1 (0.488 3)
D] 11 116  50.00 1.500 0 (0.501 1)
Fe 8 126 5431 1.543 1 (0.499 2)
JTV 11 134 57.76 1.577 6 (0.495 0)
T 128  55.82 1.558 2(0.495 9)

1.294 1 (0.340 8)
1.258 9 (0.341 3)
1.266 1 (0.333 5)
1.292 8 (0.355 5)
1.278 0 (0.342 8)

0.179 3 (0.185 5)
0.155 7 (0.187 3)
0.163 1 (0.182 2)
0.174 9 (0.190 6)
0.168 3 (0.186 4)

0.276 6 (0.265 7)
0.2379 (0.270 3)
0.252 3 (0.263 4)
0.268 0 (0.271 4)
0.258 7 (0.267 7)

N-FEREL K-ZBM RS0 P-2 SN v 165 W bR e

N-sample number, K-number of polymorphic loci, P-percentage of polymorphic loci, Standard deviation is in brackets
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Fig.2 Dendrogram of 60 germplasmic resources of A. annua
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