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Musa background information

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).




Musa diversity

Edible bananas, or cultivars, are classified according to their genome:
* AA: Mostly small sweet bananas « AAA-cooking: EA highland bananas
« AAA-dessert: eg. Cavendish « AAB-cooking: 'true plantains'

« AAB-dessert: 'Sweet-acid' flavour « ABB-cooking: Starchy flesh



The Musa Paradox

Even though Musa is...

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

» Reaching 100 millions tons/year over 10 millions
hectares

« Grown in 120 countries
Musa is still...

- Under - researched
- Under - funded

Limitation for genomics development in Musa



Objectives

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

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

Anchore 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 for use



Musa genomic resources

Genotypes
Musa acuminata 'Calcutta 4' (AA)

Musa balbisiana 'Pisang Klutuk Wulung’

Musa acuminata Tuu Gia' (AA)

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

_ , o coverage
Musa acuminata Grande Naine'(AAA) . 55296 clones - 17x genome
coverage
cDNA library = Repetitive DNA clones (‘Radka’ series)

» Cloneset (208 x 384-well plates)

= Cytogenetic probes (5S rDNA, 455

rDNA, telomere)




Musa Genome Resources Centre
(MGRC)

2 Musa Genome Resources Centre (MGRC) - Microsoft Internet Explorer

Soubor  Lpravy  Zobrazic  Oblbend  Mastroje  Mapowdda

The mission: Dot QW B G Oress Fromes @uos @ @3- %51 B

Adresa féj hitp: ffwew  musagenomics,orgfmgrc/findes.php

Musa Genome Resources Centre (MGRC)

= Acquire

= Produce

Welcome to the Musa Genome Resources Centre (MGRC)

Search

The Muss Genorme Resources Centre (MGRC) was established at the Laboratory of
| Sto re [} Molecular Cytogenetics and Cytometry of the Institute of Experimental Botany (IEB), Clomouc,
Czech Republic in 2003, The Centre is the distribution arm of the Genomics Consortium and

See also: operates on a costrecovery basis. The primary aim of the Centre is to suppon research
. . . activities of the Muss Genomics Consortium by distributing Musa genome resources to
] Consatium Members and by developing new resources, However, the Centre distrihutes Musa
IS rl u e « GMGC genome resources also to individuals and research organizations outside the Consortium.
This site contains information on currently available BAC genomic libraries, EST libraries,
o short insert DNA libraries, repetitive DNA clones, and molecular cytogenetic markers.
| ] Current research and experimental procedures used in the Laboratory of Molecular
. 4 N . . * Cytogenetics and Cytometry ofthe IEB are described.
Availabil 1Ty (MTA required) :
. . o Gename resources are supplied to users anly under the terms and conditions stipulated by
° Comple'l"e I | br‘ar‘ | es ‘(’._‘ \ Material Transfer Agreement (MTA), which ensures that the matetial and information related
inibup to it stays in the public domain. For ordering infarmation please read our ordering information

Filter sets =

PROMUSA

o e . o ; Please contact the MGRC director, Dr.Jaroslav Dolezel. Tel {+420) 585 205 852). fax
° Ind'VIdual 384—mlcr'o1'|1-r'e S (+420) &85 205 853 with questions about the resources, proposals for scientific
collaborations, suggestions for future genomic resources and requests for library copies and

pla-‘-es Direct access cammercial licenses.

L
Also wou can contribute. Please send us material (library, DMNA clones. . etc) you would like

° S”“gle Clones Wiz others to use. We will make it available to the scientific community at cost recovery hases.

Intellectual propery rights will stay with the contributors who will be dully acknowledged and

cited as reference.

WWW.musagenomics.org




Development and choice of a mapping population

B | M.a. Borneo (?)x M.a. Pisang Lilin(J)

C M.a. Malaccensis (?) x M.a. Gabah Gabah (J)

Ladder m:_-l:aEIR.]:'n-ﬁ
Al b Heterozygocity |Heterozygocity op 123434
elen SSR 42 RFLP - -
Pahang HD | 21/21SSR 0% - 1gp | mMaCIR1S6 + -
P. Madu | 34/21SSR 62% 67% -
3| Borneo |[86/49SSR|  76% 24% - LT
P.Lilin |37/21 SSR 76% 56% il 123456 F
5 | Malaccensis | 28/20 sSR|  40% 33% PP 23456 -
143 &= mMMaxCTRO3 12345
6 IGabahGabah| 40/21 SSR|  90% 61% Y E Lg14se
mMaCTRO7




Development and choice of a mapping population

Picture of a Metaphase
of Pisang Madu (on one plane)

Interpretative diagram
(amplification x 2000)

Translocation | éenetic distance | Availability of
breakpoint |20 SSR loci, simple population
matching distance
Pahang HD 190 ind.
0.775 March 2006
P. Madu 1 arc
Borneo 280 ind
0,78125 :
P. Lilin 1 Dec. 2005
Malaccensis
09 200 ind.
GabahGabah | (P.jari buya) ' Dec. 2005

1

The important criteria are:
 high heterozgygosity,

high genetic distance between parents,
numerous individuals,
the date of availability of the progeny




Characterization of C,t-0.05
library

Total number of clones: 2,688
Homology search (GenBank)

» Radka clones ignored
id >
* 614 clones sequenced @

@ » 385 clones not homologous
o 229 clones homologous

« 57 tandem organized repeats
« 21 microsatelite sequences
e 26 palindromic sequences



Homology to GenBank sequences

229 clones from the C,t-0.05 library

Other Radka sequences Telomeric sequences (2%)

Retrotransposons

18%

Ribosomal DNA
(Radkal and Radka?)

Chloroplast DNA Other DNA elements



DATAMusa

DATAMusa

Embrapa Ganebc Resources and Botach I‘I}W\I’, the Catholbe
Unncersity of Brasiha [UCEl and the Centre de Coopdration
Intenmnationale en Rachearches Agre nomigue pour ke Dévelop pameant
[CIRAD] imitisted im 2002 a research progect antitled ®Analysis of
the prmary structure of the A fpemGamE 1N Musa scwminala”,
fimanced by the CNPg, with the objective of developing the
foundations of a program in genomics and bictechnology for
Bearama in Brazil.

This progect resulted in the creation of DAT AM s, tod &y the
worlkd's second largest genomic database for banana, composed
ol structural ganomics information (BACs], axpressed seguences
[EST &) and Resstance Gene Analogs (RGAS).

Structural PEMMIC Sl uentas mawe eanabled tha
dentification of hundreds of genes, together with selection of
promoters of gene apression, which are in the intial phases of
validation. Analysis of EST sequences has resulted in
wanthicaton of 5317 amaE, lE-BdII"Iﬂ o the decoverry ol savaral
genes of interest for genatic breading in banana, inchsding those
coding for resistance to fungl, bactena, nematodes and insedt
pathagens, 4 well as drowught toler ancs.

The utilization of infermation in DATA Muss opens a wide
range of possibilities for genetic breeding and directed trans gemc:
appl cations in the banana crop.

To acoess DataMuss: hitp:/igenomaembrass bimuss

Coraet:

D . M Tataing oo 2 ok - D g 0 80 I SR SODIRDR R

saa Baenargen.ambrapa. br
WW W oanargen. amrapa. br

——r gLy e

Em; Minis2trin da Agricdtera, H - .
aa\_@ Pecudina & Shastedments |‘!| ‘tl

Brazilian and French

scientists dewveloped DATA
Musa, a genome database for
banana which will
strengthen genetic
breeding in this fruit so
appreciated in Brazil

and worldwide.




Expressed Sequence Tags




LIST OF cDMA CLONES FROM THE DATA _Mus; DATABASE FOR BAC CLONES SELECTION

GENERATION CP - Mues MARE
Al Ahdadic Biwas:

TRATT DESCREFTION
Diroughi Dirmuzht Besponstve Family Pmdein
Chinreglari Dreuski Indweed Simsy Progein
Dronght Indured S.Like Eibanurkeas:
Salli Sali Tolerasen Pradrin 5
Salt Talerarwe Protedn dhdenher of the Ceratane lme Finger Family)
Low Temperatare Irdweed Protsin
Law Temperaiure and Sali Bevpensiee Fradein
Clage-1 LATW Heat Shock Praseln
T kD'a Head Shork Pmtein

CLOMNE
BAALIMFESOLAA GAF
MALLDIFESOLIA_ G2

MIOCAR G004 B
MAALINFESNIIA_ G4
MACYLIMELSMLD 407
MadLIMFESIOEC_GOE
MALIMFERI 4D _HOF
MUCILHINE FUT
RMAALIMFESNLAA FD3

Eji Bintie &irea:

DERCRIFTION
Pathsgrnesis Eelated Protein
Chasn THT Acidlic Chiginomn
FR1 Pathoge nesis Related Prodein
Catalam
Asrarhade Peroxddase
Fe Swpercodide Disrmuiase
Hita-1,3-Clusansoe
Hypemensthe- Indured Besponse Protedn
S disese kv tane pradeinlile [ Leucine-Rich Eepes| Family Preiein
Glutwthlone Feroddace

CLONE
MUCAPEINS EHal
MUCHARO1A04 BO1
BIUCAROINZ]L_A1N

ALAALIMFESTIZA_AKG
MAALIMFESO1IC B2
MUC4PELDIS_Fii?
MASLIATFESDIZA P07
BLAALIMFESMGE_E
MUCAFLINIZ D3
AAALIMFESIDEA HOE

ChrTrandeription Faikar:

DESCRIFTION
WRE Y Tranesriptisn Facter 72
Ethuylene-Besponcve Transcriptonal Cosctieatar

CLOMNE
MAALIMFESDIZD F11
MUCSILHINLS EL0

arzafion of BAC clones ug
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c
A
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cDNA libraries

-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

I1. Specific Information

1. Abstract of the research activities and expected results

The major goal of this present project 15 to construct and charactenze cDMNA lhbraries from Adusa balbisiana,
Fresh and chronic drought-stressed leaves and roots from Adese balbisiana plants (Pisang Klutuk Wulung) wll
be used to extract total RNA for the production of four cDMA libranes (fresh leaves, drought-stressed leaves,
fresh roots, drought-stressed roots). & total of 9,600 ESTs reads (57-end sequence) being 2 400 ESTs reads per
cDMNA lihrary will be produced. Bioinformatic analysis (from selection of high quality sequence; assembly of
clusters; and Blast¥ analysis against four public databases — NCBI nr, MIPS, KOG and SwizsProt) will be done
at the Bioinformatics Lab — Embrapa Genetic Eesources & Biotechnology. The chromatograms and the results of
hioinformatic analysis will he made avatlable to INIBAP, and a copy will be deposit at DATA Adfusg.




Rice Chromosome

g ) Insilico mapping

\

Musa cDNAS

Musa Genome BAC sequencing



Syntenic region between Musa and

Rice

De c VV@NO@O

Rice Chr 1 (550Kb)
25J11(100Kb)

BAC

Rice Chr 5 (753Kb)

0]
%m,. O@Q QO,O

BLASTP (Altschul et al.1997)
i-ADHoRe (Simillion et al. 2004)



Accession Health Status
€ 1. Negative & avalable

Comments

e Indesation
Feb 1993 x| [Seroiogy =

Mirus

bur

7O+ - gaty -
Country

=] E France add | Updats | Delete

€ 2. Mok indexed
@ 3. Positive

Indexation Virus Result Centre
Serology cmy Negative CIRAD-YIC
Serology EBBTY Negative CIRAD-YIC
15 Feb 1999 ISEM Bacilifarms Positive CIRAD-YIC
15 Feb 1999 ISEM Isometric Particles Hegative CIRAD-YIC
15 Feb 1999 ISEM Flexuous Rod Positive CIRAD-YIC
15 Feb 1999 Visual symptoms Al viruses Hegative CIRAD-YIC
"
recent only Label
Pempenk \ 12345RQ1234 Jame MTS Code ITC Code Barcode Updats [ Save Close
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Musa Germplasm Information System
Participating Institutions 5
Number of passport data 046
Number of characterizations 1745
Number of agronomic evaluations 1643
Number of strass evaluations 300
Number of photos
Number of accessions available for exchange 1637

Number of shipments
Number of collecting missions
Number of FAQ designated accessions at ITC 026

c==3

Lext file

tform http://mgis.grinfo.net
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Genomic data:

Musa Genomics Portal, GCP
standards, TropgeneDB
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