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Genetic Diversity and Discrimination of Astragalus Membranaceus
Bunge and A. Membranaceus var. Mogholicus Using RAPD Markers

Kyong Hwan Bang, Man Kyu Huh™, Jeon Hyeong Cho

Division of Ginseng & Medicinal Herbs, National Institute of Crop Science, RDA,
1. Department of Molecular Biology, Dongeui University

This study was carried out to differentiate the origins of Astragalus membranaceus Bunge and A. membranaceus
Bunge var. mogholicus Nakai. To identify the variation of the RAPD patterns between domestic and foreign Astragalus
species, 40 random primers were applied to ten accessions of A. membranaceus and six accessions of A.
membranaceus var. mogholicus genomic DNA, respectively, Ten primers of 40 primers could be used to discriminate
the origins and 33 polymorphisms among 44 scored DNA fragments (33 fragments are specific for A. membranaceus
and A. membranaceus var. mogholicus) were generated using these primers, 75.0 % of which were polymorphic.
Especially, three primers of ten primers, OPA17, OPA11 and OPB11, were useful to differentiate between domestic
and foreign Astragalus species. RAPD data from the 10 primers were used for cluster analysis and cluster analysis
of RAPD markers showed that the two groups are distinat genetically. Consequently, RAPD analysis was a useful
method to discriminate between A. membranaceus and A. membranaceus var. mogholicus.
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2. Polymerase Chain Reaction

RAPD primerz Operon Technologies, Inc.(USA)ollA] 484}
H 40709 Y9 primerE AMEFICE PCR 9122 PCR buffer(l
M Tris-HCI, pH 8.0, 1 M KCl, 1 M MgCIS;, 1 % gelatin), 2.5
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unito] S 20 plo] ¥ ERHE0] SO mineral oilg H7}
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Table 1. The sequences of primers and number of polymorphic
bands

Brimer Nucle?gg?osgguence No. of bpaﬂ(ngorph\c Ng.r O%ZSSR
OPAQS AGGGGTCTTG 3 3
OPA11 CAATAGCCGT 5 5
OPA17 GACCGCTTGT 4 5
OPB7 GGTGACGCAG 1 3
OoPB11 GTAGACCCGT 7 7
OPB18 CCACAGCAGT 3 4
OPC05 GATGACCGCC 3 5
OPC10 TGTCTGGGTG 2 4
OPC1 AAAGCTGCGG 2 3
OPC15 GACGGATCAG 3 4
Total 33 44
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Fig. 1. Profiles of PCR products obtained from genomic DNA using
the 10-based OPERON A17 primer. Lane M, 1 xb DNA ladder: Lane 1-10,
A membranaceus. Lane 11-*6, A membranaceus var. mogholicus.
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Fig. 2. Profiles of PCR products obtained from genomic DNA using
the 10-based OPERON A11 primer. Lare I, * kb DNA ladder; Lane 1-10,
A membtanaceus. Lane 11-16, A membranaceus var. mogholicus.
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Fig. 3. Profiles of PCR products obtained from genomic DNA
using the 10-based OPERON B11 primer. Lane M, tkb DNA ladder:
Lane 110, A membranaceus. Lane 1116, A membranaceus var. mogholicus.
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Table 2. Summary of genetic variation statistics for all loci. The
percentage of polymorphic loci (Pp), observed number of allele (NA), effective
number of allele (NE), Nei's (1973) gene diversity (H), and Shannon's information
index (1),

Locus Pp NA NE " H \

KOR-1 15.91 1.159 0126 - 0.068 0.098
KOR-2 15.91 1.158 0.131 0.071 0.101
CHI-1 1364 1.136 1.106 0.058 0.084
CHI-2 18.18 1.182 1.149 0.080 0115
Mean 1591 1.153 1128 0063 0.100

Table 3. Estimates of genetic diversity statistics and polymorphic loci
in Astragalus membranaceus Bunge and A. membranaceus var.
mogholicus. Total genetic diversity (Ht), genetic diversity within populations (Hs),
and proportion of total genetic diversity partitioned among population (Gst), and
gene flow (Nm)

Locus Ht Hs Gst Nm
At7 0478 0122 0.745 0172
ACS 0450 0.116 0.742 0.174
A1 0478 0.122 0.745 ATV
BO7 0.189 0122 0354 0911
B11 0.257 0.197 0234 0635
B18 0499 0.247 0504 0492
G5 0456 0.204 0.554 0403
C10 0.189 0.122 034 0911
C15 0431 0.199 05% 0339

Mean 0.366 0.148 0608 0.311

Table 4. Similarity matrix (above diagonal) of four populations based
on RAPD and genetic distances (below diagonal)

Pop. KOR-1 KOR-2 CHI-1 CHI-2
KOR-1 - 0.9837 05733 0.7474
KOR-2 00165 - 05640 0.7328
CHI-1 0.5488 05727 - 0.6320
CHI-2 0.2911 0.3109 0.4589
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Fig. 4. Genetic relatedness dendrograms generated by UPGMA
method on the basis of RAPD data. Population numbers are same as Figs.
1and 2
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