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Abstract  

 

Bananas are important crop in tropical region, especially Africa and Asia. Twenty-four 

countries from Africa, Asia, Australia and Europe are involved in the Musa Genomic 

Consortium (AGC). They try to reveal all banana genomes. Our study, classification and 

genetic relationships of some Thai bananas using 2 pairs of restriction enzymes, EcoRI/MspI 

and EcoRI/HpaII were introduced. Twenty primer pairs with 3 selective bases of each AFLP 

set were applied to amplify on 17 bananas. Genetic similarlity among samples ranged from 

0.64-1.00 in EcoRI/MspI and 0.60-1.00 in EcoRI/HpaII. Bananas were separated into 2 main 

groups. The first group were bananas having A genomes, as AA, AAA and AAB. The second 

group were bananas having B genomes, as BB, ABB and ABBB etc. Moreover, 2 phylogenetic 

trees showed 8 banana accessions in the same subgroups. These results were confirmed by 

each other. AFLP technique is fruitful for genetic classification and revealing genetic 

relationship among banana cultivars with accurate and repeatable results. The PIC score of 

our research ranged from 0.12-0.30 and its average was 0.23. Six primer pairs provided 

higher value than the average were selected. These primers would be useful for further study 

on specific primer to indicate genome or species identification. 
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Introduction  

 

Bananas and plantains are ones of the most important crops in tropical and subtropical areas. 

They are perennial herbs and belong to the Musa genera. The Musa genus is divided into five 

sections: Rhodochamy, Australimusa, Callimusa, Ingentimusa and Eumusa. Most cultivated 

bananas and widely distributied bananas are in Eumusa section. Banana cultivars are 

expected to be originated from two wild diploid species, M. balbisiana Colla (B genome) and 

M. accuminata Colla (A genome). Bananas are divided into two groups, dessert sweet banana 

group, having A genome and cooking banana group having B genome. The species type of A 

genome is M. accuminata, and M. balbisianais the species type for B genome (Valmayor et 

al. 2000). 

 

Recently, molecular markers have been used to identify and study genetic diversity in many 

plants. Genetic diversity in banana genomes has been revealed by different types of 

molecular markers, including restriction fragment length polymorphism (RFLP), random 
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amplified polymorphic DNA (RAPD), suppression subtractive hybridization (SSH), simple 

sequence repeat (SSR) and amplified fragment length polymorphism (AFLP). Among 

molecular markers, the AFLP is widely used for analyzing genetic diversity. Many scientists 

used the AFLP technique to study and classify samples in the Musa genus and M. 

accuminatasubspecies (Wong et al. 2001; Ude et al. 2002) and M. balbisiana (Wang et al. 

2007). Moreover, this technique provides genetic diversity and relationships among banana 

cultivars (Ude etal. 2002; Phothipanet al. 2006). The objective of this study was to verify the 

genetic relationship of some bananas in Thailand by comparing two sets of AFLP markers. 

 

Methodology 
 

Plant materials 

Seventeen accessions of bananas containing two samples of M. accuminata, two samples of 

M. balbisiana and 13 samples of banana cultivars (Table 1) were collected from Pakchong 

research station, Kasetsart University, NakornRachasima. Genomic DNA of all samples were 

extracted from cigar leaves by modified CTAB method. 

 

AFLP and the genetic relationships 

DNA samples were digested and two pairs of adapters EcoRI/MspI and EcoRI/HpaII were 

ligated into both ends of DNA fragments. Each 20 primer pairs were used for selective 

amplification. PCR products were separated by polyacrylamide electrophoresis and stained 

with silver nitrate. The AFLP bands werescored as “1” and “0” for presence and absence of 

band. All binumeric data were analyzed with the software NTSYS-pc 2.10. Similarity 

coefficients were calculated using simple matching. Clustering was grouped by the 

unweighted pair group method with arithmetic average (UPGMA) and constructed 

phylogenetic tree using SAHN. The polymorphic information content (PIC) of each marker 

was analyzed by the software PowermarkerV3 (Botstein et al.1980). 

Results  

 

AFLP analysis revealed 20 primer pairs that could generate polymorphic bands. Twenty 

primer pairs provided 347 bands and the average was of 18 bands per primer pair. Bands 

ranging from 75 to 530 bp were scored. Genetic similarity among samples ranged from 0.64-

1.00 in AFLP-EcoRI/MspI and 0.60-1.00 in AFLP-EcoRI/HpaII. Two phylogenetic trees 

were constructed and showed the similarity among banana accessions, according to bands of 

AFLP (Table 1). The first phylogenetic tree (Figure 1A) was constructed from genetic 

relationship metrics of AFLP-EcoRI/MspI and the second phylogenetic tree (Figure 1B), was 

constructed from genetic relationship metrics of AFLP-EcoRI/HpaII. Both AFLPs gave the 

same result of two main groups. The first main group consisted of bananas which were AA, 

AAA and AAB, the other main group consisted of bananas which were BB, ABB, BBB and 

ABBB. Both sets of AFLP could classify bananas in 3 same subgroups. They were AA and 

AAA subgroup, AAB subgroupand ABB and ABBB subgroup.The first subgroup consisted of 

three bananas (10, 13 and 15),The second group consisted of 2 bananas (16 and 17) and the 

last group consisted of 3 bananas (4, 6 and 8). There were 9 left bananas which were in 

different subgroups of both phylogenetic trees. 

 

PIC values of two primer sets in this study ranged from 0.12-0.30, and the mean PIC was 

0.23 and the only 6 primer pairs were higher than the mean. The minimum PIC value was 
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from the E-ACC+Msp-GAA primer pair and the maximum PIC value was fromE-

ACG+Msp-GGA primer pair. (Table 2) 

 

Discussion 

 

Genetic relationship of some Thai bananas has been assessed by AFLP technique using two 

pairs of restriction enzymes. Similarity indices and phylogenetic trees showed two main 

groups of, AA, AAA, AAB and BB, BBB, ABB, ABBB bananas. This result conforms to the 

previous reports of Ude et al. (2002) and Phothipan (2006). Two accessions of M. balbisiana 

(BB genome) were separated into two subgroups, as reported by Arjcharoen (2010) and they 

were proposed to be BN andBE.genomes. This research, the MspI and HpaII were used. They 

were recognized the same recognition site (5ꞌ-CCGG-3ꞌ) but were differently sensitive to 

methylation. The HpaII is sensitive to double strand C-methylated DNA but MspI is sensitive 

to the external single and double strand C-methylated DNAs.This epigenetic phenomena 

could be fruitful for complex genome or closed related genome analysis (Cervera et al. 2000; 

Peraza-Echeverria et al. 2001). For PIC value of primer study, 6 primer pairs provided higher 

value than the average. These primers would be used for further study on specific primer for 

indicated genome or species identification. 
 

Conclusion 

 

The genetic diversity of 17 banana accessions using 2 sets of AFLP, genetic similarities 

generated 2 phylogenetic trees with the same main groups. This showed the efficacy of 

AFLP. PIC analysis was introduced to select 6 primer pairs that were higher than the average 

for further study on other cultivated bananas in Thailand.  

 

Table 1 Banana accessions used in this study and their genomes 

 

No Scientific name Genomes 

1 Musa balbisiana (KluaiTaniEisan) BB 

2 Musa balbisiana (KluaiTaniNuea) BB 

3 Musa x paradisiaca 'KluaiNamwaNaun' ABB 

4 Musa x paradisiaca 'KluaiNamwaKhom' ABB 

5 Musa x paradisiaca 'KluaiHakmuk Thong' ABB 

6 Musa x paradisiaca 'KluaiHakmukKhiao' ABB 

7 Musa balbisiana (KluaiLeb Chang Kud) BBB 

8 Musa x paradisiaca 'KluaiThep Pharos' ABBB 

9 Musa accuminata (Kluai Pa Pare) AA 

10 Musa accuminata 'KluaiHomJumpa' AA 

11 Musa accuminata (Kluai Pa Presom) AA 

12 Musa accuminata 'KluaiKhai' AA 

13 Musa accuminata (KluaiHom Thong) AAA 

14 Musa accuminata (KluaiHomKhiaoKhom) AAA 

15 Musa accuminata (KluaiNak) AAA 

16 Musa x paradisiaca 'KluaiRoiwee' AAB 

17 Musa x paradisiaca 'KluaiNamfad' AAB 
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Figure1. Phylogenetic tree of 17 banana accessions from 2 genetic similarity-data sets of 

A. AFLP-EcoRI/MspI and B. EcoRI/HapII. Numbers 1-17 refer to the Musa accessions in 

Table 1. 

 

Table 2 The polymorphic information content (PIC) of selected primer pairs  

primer pairs PIC primer pairs PIC 

MspI HpaII MspI HpaII 

E-AGC+Msp-GTT 0.18 0.23 E-ACA+Msp-GCT 0.19 0.22 

E-ACC+Msp-GGT 0.19 0.21 E-ACC+Msp-GCT 0.29 0.28 

E-ACT+Msp-GGT 0.24 0.26 E-ACT+Msp-GCT 0.26 0.28 

E-ACG+Msp-GGA 0.3 0.29 E-AAG+Msp-GCA 0.13 0.12 

E-AAC+Msp-GGA 0.26 0.26 E-AAG+Msp-GAA 0.17 0.23 

E-AGC+Msp-GGA 0.22 0.21 E-AGG+Msp-GAA 0.17 0.13 

E-AGG+Msp-GAT 0.29 0.27 E-ACA+Msp-GAA 0.13 0.12 

E-ACG+Msp-GAT 0.2 0.23 E-AGC+Msp-GAA 0.22 0.22 

E-AAC+Msp-GAT 0.22 0.22 E-ACC+Msp-GAA 0.23 0.25 

E-ACT+Msp-GAT 0.23 0.26 E-ACT+Msp-GAA 0.21 0.23 
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