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Abstract 

Mungbean (Vigna radiata) is a socio-economically important legume crop widely grown in South 

and Southeast Asia. Molecular genetics and breeding of mungbean is far behind the other food 

legume crops and only a small number of SSR markers have been developed specifically for this 

crop. Studies have revealed that SSR markers are transferable among related species. Thus the 

objective of our study was to investigate the transferability within the tribe Phaseoleae, viz. from 

common bean (Phaseolus vulgaris), cowpea (Vigna unguiculata) and soybean (Glycine max) to 

mungbean. 186, 45 and 48 SSRs from common bean, cowpea and soybean were used in this study 

and respectively 42 (22.58%), 26 (57.78%) and 1 (2.08%) could amplify genomic DNA of two 

diverse mungbean genotypes. It can be inferred from the results that SSR markers from common 

bean and cowpea are more useful for mungbean genome research than those from soybean. The 

transferable markers can be employed in genome mapping and comparative mapping between 

mungbean and cowpea and/or common bean in the future.  

 

Media summary  

Transferable heterologous SSR markers is useful for saturating linkage map of mungbean and for 

comparative mapping of legume crops.  
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Introduction 

Mungbean is an economically important crop of Asia. Molecular genetics and breeding of 

mungbean is far behind the other food legume crops. DNA markers are indispensable for genomic 

study. Genetic linkage maps and gene mapping of mungbean largely depends upon RFLP markers. 

Heterologous probes from various legume crops viz. common bean, cowpea and soybean have been 

extensively used in mungbean. Only recently, few microsatellite or simple sequence repeat (SSR) 

markers, a marker system of choice, have been developed from mungbean. Several studies have 

revealed conservation among genomes in the regions flanking the SSR loci. Thus, SSR primers 

designed from one crop could be used in other related crops. In legumes, transferability of SSR 

markers has been reported. Although SSRs from azuki bean (V. angularis) are developed and can 

amplify mungbean DNA efficiently, the number of them is still low.  In contrast, thoundsands of 

SSR markers have been developed from soybean and common bean. Those markers provide a 

useful tool for linkage and gene mapping of mungbean.  

 

Methods 

 
Genomic DNA was extracted from young leaves of two varieties of Vigna radiata viz. var. radiata 

(Sukhothai) and var. sublobata (JP211874). Two hundred and seventy nine SSR primers developed 

from various legumes viz. common bean (186) (Blair et al. 2003; Yu et al. 1999; 2000; Benchimol 

et al. 2007), cowpea (45) (Li et al. 2001) and soybean (48) (Cregan et al. 1999; Song et al. 2004) 

were used to amplify mungbean DNA. PCR reaction in a total volume of 10µl consisting of 2 ng 

genomic DNA, 1× PCR buffer, 0.2 mM dNTPs, 2.0 mM MgCl2, 1 unit of Taq DNA Polymerase 

(Fermentas) and 5 pmol of each primer. The PCR amplification was performed in a GeneAmp 9700 

PCR System (Applied Biosystems). PCR profile for primers from cowpea and soybean consisting 

of 95
o
C for 2 min followed by 35 cycles of 94

o
C for 30 s, 47 or 50 or 55 or 60

o
C for 30 s, 72

o
C for 



1 min, and finished at 72
o
C for 10 min. For primers from common bean, two “Touchdown” PCR 

profiles were applied. “Touchdown I” consisted of 18 cycles of 94°C
 
for 1 min

 
and 72°C for 1 min. 

Annealing
 
temperatures were progressively decreased by 0.5°C

 
each cycle

 
from 64 to 55°C. The 

PCR reaction continued
 
for 30 additional

 
cycles at 94°C for 1 min, 55°C for

 
1 min, 72°C

 
for 1 min, 

and ended with 72°C for 10
 
min.

 
“Touchdown II” was similar to the “Touchdown I” except that the 

annealing
 
temperature was decreased from

 
67 to 58°C over 18 cycles,

 
and the reaction was 

continued
 
for 20 additional cycles at 94°C

 
for 1 min, 58°C for

 
1 min, and 72°C for 1 min.

 
 

Amplified products were run on 5% polyacrylamide gels and visualized by silver staining.  

 
Table 1. Results from SSR amplification in V. radiata using primers from three related species 

namely V. unguiculata, P. vulgarsis and G. max.  

 

Sources of SSRs    No. primers 

tested 

No. amplifiable primers 

(%) 

No. polymorphic primers (%) 

V. unguiculata 45 26 (57.78) 10 (38.46) 

P. vulgaris 186 42 (22.58) 20 (47.62) 

G. max 48 1 (2.08) 1 (100) 

 

 

  
 

 

Figure 1. Patterns of amplification products of cowpea SSRs (a) and common bean SSRs (b) 

in wild (w) and cultivated (c) mungbeans as analyzed on silver stained polyacrylamide gel .  

 

Results 
Most of the amplifiable primers produced multiple bands of high molecular weight or faint bands. 

Out of the 279 cross-species/genus SSR primers amplified, only sixty nine (24.73%) 

yielded clear PCR products in mungbeans, (Table 1; Figure 1). A few of them amplified 2 loci. 
Of the 69 primers, 42 (22.58%) were from common bean, 26 (57.78%) from cowpea and 1 (2.08%) 

from soybean. Among them, 10 (38.46%) SSRs from cowpea, 20 (47.62) from common bean and 1 

(100%) from soybean gave polymorphism between the two mungbean genotypes used in 

amplification (Figure 1). We tried to vary annealing temperatures in order to improve the PCR 

amplification of the SSRs that fail to amplify, but this only slightly improved the amplification of 

common bean and cowpea SSRs but not soybean SSRs.  

 

Conclusion 

Rates of successful amplification by SSR primers from different taxa were in accordance with their 

taxonomic relationship with mungbean. High rate of cross-genus amplification of SSRs is
 

restricted to closely related genera. Low cross-species/genus amplification was detected in 
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soybean SSRs which consequently preventing their immediate use for mapping purposes. Thus, 

development of SSRs specific to mungbean seems to be necessary.  
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