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Objectives

The purpose of our study was to develop and characterize novel polymorphic
microsatellite markers for assessing genetic diversity, understanding population structure,
genotype identification and molecular breeding in Paeonia.

Materials and Methods

o Materials

The accessions of Paeonialactiflora PALL were obtained from National Institute of
Horticultural & Herbal Science, Rural Development Administration (RDA).

o Methods

- Construction of SSR - enrich library and characteristics of an enriched library (ABI
3730x1 DNA sequencer), primer design and marker development (ARGOS 1.46). SSR
markers were checked by agarose and acrylamide gel and polymorphic markers were
selected. All the accessions were amplified by these polymorphic markers and genotyped
by ABI 3500 with a BigDye terminater kit (Applied Biosystems).

- Basic statistics, including total number of alleles, allele frequency, accession- specific
alleles, major allele frequency (Map), and polymorphic information content (PIC), were
calculated from shared allele frequencies using PowerMarker V3.23. Genetic distance
between each pair of accessions using the genetic analysis package POPGENE version
1.31. The UPGMA algorithm was used to construct an unrooted phylogram from a
distance matrix using MEGA4 software.
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Results

In this study, 14 novel polymorphic microsatellite markers were developed and
characterized through construction of an SSR-enriched library from genomic DNA of
Paeonia lactiflora PALL. In total, 57 alleles across 85 Paeonia accessions were detected,
with an average of 4.1 alleles per locus. Values of major allele frequency (Map), genetic
diversity (GD) and polymorphism information content (PIC) ranged from 0.39 to 0.88
(mean = 0.619), from 0.21 to 0.71 (mean = 0.50) and from 0.19 to 0.67 (mean = 0.43),
respectively. The mean genetic distance is 0.5559, indicating that there was a wide
variation among the Paeonia accessions.

Table 1. General characteristics of the

14 new polymorphic markers developed N B8 3g
. |

for Paeonia. |

& o
Primer NA® Ma® GD°  PICS e o
name ©
knul4 70 039 071 066 P
knu2l 20 083 021 0.19 b
knu32 30 080 034 031 =
knu35 70 062 056 052 %
Kknu39 60 041 068 062 o
knu73 30 059 052 043 o
knu78 60 047 071 067 10
knu94 20 077 035 029 4
knulld 30 054 051 039 i
knull5 30 056 050 038 o
knull6 40 055 057 049 o
knul24 30 078 036 0.32 T 5 0
knul36 50 048 058 049 I T\ D
knul54 30 072 041 033 Bgpganpa®™
Mean 41 061 050 043
“ Number of alleles, ™ Major allele Fig. 1. UPGMA dendrogram showing genetic relationships
frequency, © Gene diversity, among 85 genotypes collected from various parts of Korea.

4 Polymorphism information content

1.00 4
0.00
060
0.40
0.20

oon

I A In Jaed 823 06N GS(N A6 GON) AS(H 3002
{3 e e ¥ k [ % b LT T T

FTE P (¥ VN 7= W LU TR | T 02, ELTF I L N -1 I L are,
733 g b 3 > - ; . E ! T P TR Y

b TOE)  AB(HOBOCH) 36K IO 3 A6

1.00

60

0,60

040

020

0,00

TECY AN 00N 02T B4 T4 14 1
B T e 7o

0(z),

AL 55 570 V3T AN AT s0Em 1303 % 53,
b Pt Then * Pz Chzen Oy Z P gezy 7 i)

[T E
E BTER I8N PR 28O

Fig. 2. Assignment of 85 genotypes used in this study to three genetic groups using
STRUCTURE software (Pritchard et al. 2000).
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