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Bananas (Musa spp.) are the developing world’s 
fourth most important food crop and are 
grown in more than 100 countries throughout 
the tropics and sub-tropics.

Productivity is declining in many regions.
Moreover, the production systems that depend on 
agrochemicals and irrigation are not sustainable.

Most of the cultivars are sterile and parthenocarpic
Triploids (2n=3x=33), originating from two wild
diploid species: Musa acuminata (A genome) and
Musa balbisiana (B genome).

MusaMusa background informationbackground information



MusaMusa diversitydiversity

Edible bananas, or cultivars, are classified according to their genome:

• AA: Mostly small sweet bananas

• AAA-dessert: eg. Cavendish

• AAA-cooking: EA highland bananas

• AAB-dessert: 'Sweet-acid' flavour

• AAB-cooking: 'true plantains'

• ABB-cooking: Starchy flesh

87%

13%
Export
Cavendish
Locally
consumed



The The Musa Musa ParadoxParadox

• Under  - researched
• Under  - funded

Even though Musa is…

Musa is still…

• The 4th most important basic food crop for 400 
Million people

• Reaching 100 millions tons/year over 10 millions 
hectares

• Grown in 120 countries

Limitation for genomics development in Musa



ObjectivesObjectives

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

2. Establishment of international mapping populations with the 
view of precision genetic mapping

3. Anchore maps with SSR markers with reference to gene 
and genome sequences from rice and other models

4. Selective sequencing of BACs bearing genes potentially 
involved in important traits

5. Establishment of public databases; distribution of clones; 
training and dissemination of information for use



Genotypes
• Musa acuminata ‘Calcutta 4’ (AA)

• Musa balbisiana ‘Pisang Klutuk Wulung’ 

• Musa acuminata ‘Tuu Gia’ (AA)

• Musa acuminata ‘Grande Naine’ (AAA)

BAC libraries
• 17280 clones - 3x genome coverage 

(C4BAM)
• 55296 clones - 9x genome 

coverage (MA4)

• 36864 clones - 9x genome
coverage  (MBP)

• 30700 clones - 5.1x genome 
coverage

• 55296 clones - 17x genome 
coverage

cDNA library

• Cloneset (208 x 384-well plates)

MusaMusa genomic resourcesgenomic resources

Repetitive DNA clones (‘Radka’ series)

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



The mission:
Acquire
Produce
Store
Distribute

Musa Genome ResourceMusa Genome Resourcess Centre Centre 
(MGRC)(MGRC)

Availability (MTA required) :
•Complete libraries
•Filter sets
•Individual 384-microtitre 
plates

•Single clones

www.musagenomics.org



Musa acuminata Pahang doubled haploid (♀)x M. a. Pisang Madu (♂)A
M.a. Borneo (♀)x M.a. Pisang Lilin(♂)B

M.a. Malaccensis (♀) x M.a. Gabah Gabah (♂)C

GabahGabah

Malaccensis
P. Lilin
Borneo

P.  Madu
Pahang HD1
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6 61%90%40/21 SSR

33%40%28/20 SSR
56%76%37/21 SSR
24%76%86/49 SSR
67%62%34/21SSR

-0%21/21SSR

Heterozygocity
42 RFLP

Heterozygocity
SSRAllèle nb

Development and choice of a mapping populationDevelopment and choice of a mapping population
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Interpretative diagram
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Development and choice of a mapping populationDevelopment and choice of a mapping population

The important criteria are: 
• high heterozgygosity,  
• high genetic distance between parents,
• numerous individuals,
• the date of availability of the progeny



Total number of clones: 2,688

• Radka clones ignored
• 614 clones sequenced

77%

23%

• 385 clones not homologous
• 229 clones homologous

63%

37%

Homology search (GenBank)

• 57 tandem organized repeats
• 21 microsatelite sequences
• 26 palindromic sequences 

Characterization of CCharacterization of C00tt--0.05 0.05 
librarylibrary



23%

9%
38%

18%10%

Retrotransposons

Homology to Homology to GenBankGenBank sequencessequences

Ribosomal DNA
(Radka1 and Radka2)

Other DNA elementsChloroplast DNA

Other Radka sequences

229 clones from the C0t-0.05 library

Telomeric sequences (2%)



DATADATAMusaMusa



Expressed Sequence TagsExpressed Sequence Tags





cDNAcDNA librarieslibraries

-Genome B (M. balbisiana) ‘Pisang Klutuk Wulung’ 

- Search for BAC clones harboring genes of interest-
need a 2D or 3D pool of the BAC library



NIASNIAS Rice Chromosome

Musa cDNAS

In silico mapping

Musa Genome

BAC

BAC sequencing

genegene



SyntenicSyntenic region between region between MusaMusa and and 
RiceRice
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Genomic data: 
Musa Genomics Portal, GCP 

standards, TropgeneDB

Musa platform

Wild species

Hybrids multi-site
evaluations

IMTP

http://mgis.grinfo.net



““MusaMusa--OryzaOryza” ” 
GCPGCP--SP2SP2--1515 projectproject

Coordination  meetingCoordination  meeting
IPGRIIPGRI--INIBAP, Montpellier INIBAP, Montpellier –– 6 & 7 July 20056 & 7 July 2005
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