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ABSTRACT
Simple sequence repeats (SSRs) are useful

DNA markers in plant genetic research. However,
they are not fully exploited in peanut because of
the high cost and labor intensity involved in their
development. Many studies have showed that
DNA markers could be transferable among
related species due to the conserved regions in
their genomes. The objective of this study was to
investigate the transferability of soybean SSR
markers to peanut because of the availability of
a large number of soybean SSRs. Four hundred
thirty-two soybean SSR primer pairs were used to
amplify peanut genomic DNAs extracted from
four cultivated peanut lines. The result showed
that 25% of soybean SSR primer pairs tested in
this study could amplify peanut genomic DNA.
Among these transferable SSR markers, 28% have
detected polymorphism among these peanut lines.
These transferable markers will benefit peanut
genome research by not only providing additional
DNA markers in peanut, but also allowing
comparative mapping to be possible between
peanut and soybean.

Key Words: Transferable marker, soy-

bean SSR, peanut.

Simple sequence repeat (SSR) markers are
a valuable tool in genetic mapping, genotyping,
and marker-assisted selection in breeding due to
their characterization of co-dominant loci, high
allelic variation, even distribution, and be easily
used by PCR. In peanut, SSR markers have been
developed by several groups (Hopkins et al., 1999;
He et al., 2003; Ferguson et al., 2004; Luo et al.,
2005a), however, they are still not fully exploited
and developed compared to other crops. Peanut
genome research has made less progress than other
legumes because of insufficient genomic tools
available (Luo et al., 2005a, 2005b). Thus, one of
the pressing needs in peanut genomic research is to
take advantage of progress made in the well-
characterized legumes. Searching for transferable
SSR marker developed from model legumes, such

as soybean, Medicago truncatula, and Lotus japo-
nicus is a cost-effective way to increase DNA
markers for peanut genomic studies and genetic
linkage map development.

Many studies have shown that RFLP and SSR
markers were transferable among cereal crops
(Saghai Maroof et al., 1996; Devos et al., 1998;
Zhang et al., 1998; Hernandez et al., 2001; Babula
et al., 2003; Kuleung et al., 2004; La Rota and
Sorrells 2004; Spielmeyer et al., 2004), and legume
crops (Boutin et al., 1995; Humphry et al., 2002;
Isobe et al., 2003). The transferable markers are
developed from the conserved genomic regions
among related species. Transferability of DNA
markers between the genomes of different species
not only provides researchers with large pools of
available markers, but also allows us to better
understand the evolution and speciation of crops
through comparative mapping. However, the trans-
ferability of DNA markers from other crops to
peanut is unknown. Therefore, the objective of this
study is to examine the transferability of soybean
SSR markers to cultivated peanut.

Materials and Methods
Plant Material. Two peanut cultivars (GK7

and COAN) and two breeding lines (C11-2-39 and
448A) were used in this study to test the trans-
ferability of soybean SSR markers in peanut. These
four peanut lines were selected because they are
used as parental lines in current peanut breeding
programs and mapping population development.
The cultivar, COAN, was developed by introgres-
sion from A. cardenasii, A. duranensis and A.
batizocoi to cultivated peanut (Simpson and Starr,
2001).

DNA Extraction. DNA was extracted from
young leaf tissue using the CTAB method of
Murray and Thompson (1980) with some modifi-
cations. Leaves (3–5 g) were ground in liquid
nitrogen and suspended in a buffer containing 2%
CTAB, 30 mM Tris-HCl (pH 8.0), 10 mM EDTA,
and 0.1 M NaCl. One-third volume of 5 M
potassium acetate was added, and the supernatant
was extracted twice with phenol and once with
chloroform. Nucleic acid was precipitated with two
volumes of ethanol and suspended in 0.5 ml TE
(10 mM Tris-HCl, pH 8.0, and 1 mM EDTA)
containing 5 mg/ml RNaseA (Sigma). This mixture
was then extracted twice with phenol:chloroform
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(1:1) and precipitated with two volume of ethanol,
dissolved in 0.2 ml of TE, and diluted to 50 ng/ml
for PCR amplification.

PCR Amplification. Soybean SSR primer pairs
were provided by Drs. Cregan and Song at the
USDA-ARS, Beltsville, MD. A total of 432
soybean SSR primer pairs including 200 (AT)n

motifs (named as Sat #), 197 (ATT)n motifs
(named as Satt #), and 35 EST-SSR (named as
GenBank accession #) primer pairs were used.
PCR amplification was carried out in 10 ml
solution containing 0.25 units of AmpliTaq poly-
merase (Applied Biosystems, CA), 1.5 mM of each
primer, 5 ml of FailSafe PCR 2X PreMix-B
(Epicentre, WI), and 50 ng peanut genomic DNA.
Amplification was carried out under the following
conditions: 3 min at 94 C for initial denaturation;
two cycles of 30 sec at 94 C, 30 sec at 65 C, and
1 min at 72 C; two cycles of 30 sec at 94 C, 30 sec
at 56 C, and 1 min at 72 C; 30 cycles of 15 sec at
94 C, 30 sec at 55 C, and 1 min at 72 C; and
10 min at 72 C for final extension (Mellersh and
Sampson, 1993). PCR products were analyzed on
a 6% denaturing polyacrylamide gel and visualized
by silver staining (He and Prakash, 1997).

Results and Discussion
Out of 432 soybean SSR primer pairs tested, 109

(25%) were amplifiable in peanut (Table 1). Among
109 soybean SSR markers, 28% detected poly-
morphism among 4 cultivated peanut lines (Fig. 1).
The polymorphism detection rate in this study is
higher than the previous report (He et al. 2003).
This difference may be due to the fact that cultivar

‘COAN’ contains wild species segments of chro-
mosomes, from which additional genetic variation
could be detected. For 54 (AT)n markers, 30%
detected genetic variation, while 28% of 43(ATT)n

markers detected a polymorphism. The transfer-
ability of EST-SSR in peanut was higher (34%)
than genomic SSR markers, but only 25% of EST-
SSR markers could detect polymorphism (Table 2).
The result of more transferable markers from the
coding regions (EST-SSR) was consistent with the
previous study (Liewlaksaneeyanawin et al., 2003)
because coding regions are more conserved be-
tween related species.

These amplifiable markers implied that 25% of
primer-binding sites were conserved between soy-
bean and peanut. However, most banding patterns
amplified by these transferable markers were
similar to multiple-band patterns produced by
random amplified polymorphic DNAs (RAPDs)
rather than typical SSR banding patterns (Fig. 1).
Choumane et al. (2004) reported that 54.4% of
chickpea SSR primer-binding sites were conserved
among the three genera, chickpea, dry pea, and
lentil. They also found that SSR motifs were
present in chickpea, but absent either in dry pea
or lentil, after sequencing the amplicons produced
by the same chickpea SSR primer. In this study, we
speculate that amplicons from soybean SSR
primers that produced complex patterns may not
contain SSR motifs. This speculation needs to be
confirmed by sequencing these amplicons. Never-
theless, these transferable SSR markers derived
from soybean could be used to detect genetic
variation in peanut.

Among legume crops, there is a high level of
conservation between cowpea and mungbean,

Fig. 1. Genetic variation among four peanut lines detected by soybean SSR markers Sat 151, Satt 692, and BE475343. Lane 1–4 are cultivars C11-2-39,
GK7, 448A, and COAN, respectively.

26 PEANUT SCIENCE



mungbean and common bean, and mungbean
and lablab genomes (Menancio-Hautea et al.,
1993; Boutin et al., 1995; Humphry et al. 2002).
In contrast, the homology between soybean and
common bean was retained only in dispersed
blocks throughout their genomes (Boutin et al.,
1995). Although the comparative mapping has
been progressed in legume crops, the comparison
of peanut genome with other legumes could not
be carried out due to the lack of a set of com-
mon DNA markers. The level of transferability
observed in this study would provide genome
tools for comparative mapping between peanut
and soybean because there are a large number of
soybean SSR markers available. The compara-
tive mapping between peanut and soybean will
allow us to gain deeper insight into the degree of
chromosome colinearity between them, and to
elucidate the biological relationship among legume
crops.

In our previous study, we have searched for SSR
markers in 1350 peanut ESTs. Three hundred fifty-
three ESTs were found to contain SSRs. Primers
were designed for 44 EST-SSRs and 9 of them
detected polymorphism, for a polymorphism rate
of 20% in coding regions (Lou et al. 2005a). This
study shows that 25% of transferable soybean EST-
SSR markers detected a polymorphism in peanut
genome. The results from both studies may suggest
that there might be an abundance of mutations in
coding regions in peanut. Using EST-SSR markers
in comparative mapping between peanut and
soybean will allow us to predict the location of
genes of interest from soybean which has a well
developed genetic map compared to peanut for
which such information is scarce.

Peanut and most legume crops belong to the
same subfamily Papilionoideae of the Leguminosae
family. However, peanut is isolated in a different
clade (dalbergioid) from most legume crops in
the legume phylogenetic tree (Doyle and Luckow,
2003). There is a relatively under-developed in-
frastructure of genomic tools in peanut. Therefore,
in peanut, there is a great need to integrate the
knowledge gained from the study of model legume

genomes with the important biological and agro-
nomic questions of peanut. Identification of trans-
ferable DNA markers from model legumes in
peanut would be useful for peanut improvement
through comparative genome research because the
information of these transferable markers from
other legumes is known. The common transferable
DNA markers among legumes would also provide
us tools to compare legume genomes, gain insight
into relationship of legumes, and elucidate legume
evolution.
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