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Objectives:

Consolidate existing publicly available Musa genomic resources 
and make new resources available

Establishment of international mapping populations with a view 
to precision genetic mapping

Anchor maps with SSR markers with reference to gene and 
genome sequences from rice and other models

Selective sequencing of BACs bearing genes potentially involved
in important traits

• Establishment of public databases; distribution of clones; 
training and dissemination of information



The map is based on :

180 SSR genotyped on 180 individuals
380 DArT markers genotyped on 92 individuals

The markers are distributed on 
11 main linkage groups for Borneo and 
9 linkage groups for Pisang lilin. 

Join map4 software was used at LOD 6 with Kosambi function.

Borli genetic map
built from an F1 progeny of Musa acuminata ‘Borneo’ x Musa acuminata ‘Pisang lilin’
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Borli14

Borli genetic map
Consensus linkage groups

Differences observed between parents 
on linkage groups. 

Consensus map was drawn for 6 linkage groups, for the other ones translocation breakpointsand/or 
chromosome rearrangements between parents did not allow it. Analysis on these groups will be refined. 



cDNA libraries
Musa acuminata (AA) ‘Calcutta 4’

two libraries from Mycosphaerella
fijiensis infected leaves 

(seq. total 6,132 ESTs)

Musa balbisiana (BB) ‘Pisang Klutuk Wulung’
two libraries from leaves and roots 

( seq, total 4,800 ESTs)
two new libraries under osmotic
stress will be constructed

BAC libraries
17280 clones - 3x genome 
coverage (C4Bam, calcuta4)
55296 clones - 9x genome 
coverage (Ma4,calcuta4) 3D Pool
36864 clones - 9x genome
coverage  (MbP, PKW) 3D Pool
30700 clones - 5.1x genome 
coverage(TG BIBAC,Tuu Gia)
55296 clones – 4.4x genome 
coverage(MaC, Grande Naine)
DH-Pahang(AA) (under const.)

Publicly available Musa genomic resource

Repetitive DNA clones (‘Radka’ series)

Cytogenetic probes (5S rDNA, 45S 
rDNA, telomere)



BLASTN (5’-3’ EST paired hit ; E value less than 10-20, distances 
between 5’ and 3’ EST less than 20kb) identified 192 Musa cDNAs
on Rice genome (Build 4 pseudo molecules)

Musa EST mapping onto Rice Genome

: forward strand hits : reverse strand hits



Musa balbisiana
Clone PKW (pisang klutuk wulung)

2n = 2x = 22 

BAC library MBP

Musa acuminata
Clone Calcutta 4

2n = 2x = 22 

BAC library MA4

Musa acuminata
Clone Grande Naine

2n = 3x = 33

BAC library MAC
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Banana RGA sequencing

BAC Filter hybridization 
with selected RGA probes

BAC Fingerprint 
analysis 

Southern blot, Hybridization 
with same selected RGA probes, 

physical mapping and BAC selection 
and sequence
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phylogenetic analysis of
resistance  gene analogs (RGA)

Musa

Oryza



Preliminary results of mannual annotation:
MARGA08 NBS-LRR type RGA ancestor is monoexonic
RGA gene duplication occurs before and after A/B speciation

(Mbp,BB)

(Ma4,AA)

(MaC,AAA)

(Rice, ch6)



Statistics and status quo of BAC/BAC-end sequencing

currently 41 BACs



2,368,871bp

Sequenced BACs by NIAS



BAC: MA4_86B03
probe:WRKY transcription factor gene

www.musagenomics.org

GBrowse
Physical maps viewer



The mission:The mission:
• Acquire
• Store
• Produce
• Distribute 

Genome resources

Musa Genome ResourceMusa Genome Resourcess CenterCenter
(MGRC)(MGRC)

www.musagenomics.org

Location:
• IEB, Olomouc, 

Czech Republic



BAC end sequence the  DH Pahang BAC library

Develop up to 100,000 ESTs
Develop up to 5000 (SSR and DArT) markers

Develop F2 population from existing population:
DH Pahang x P. Madu

Develop a saturated genetic map 
Anchor physical and genetic map

Develop a segregation population for drought
tolerance identification

Develop a cytogenetic map
Increase mycrosynteny studies with rice Arabidopsis

and other models

What to do next?


	　　　　　Publicly available Musa genomic resources　　　

