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»Selective sequencing of BACs bearing genes potentially involved
in important traits

» Establishment of public databases; distribution of clones;
training and dissemination of information
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4 Borli genetic map

built from an F1 progeny of Musa acuminata 'Borneo’ x Musa acuminata 'Pisang lilin’

| 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.
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orli genetic map
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Differences observed between parents
C link link
onsensus linkage groups on linkage groups.
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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.
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ublicly available Musa genomic resource

cDN 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.)

= Repetitive DNA clones (‘Radka’ series)

= Cytogenetic probes (5S rDNA, 455
rDNA, telomere)
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EST mapping onto Rice Genome

02 03 04 05 06 o7 08 09 10 11 12

— : forward strand hits —— : reverse strand hits

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)
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ana RGA equencing

BAC Filter hybridization

with selected RGA probes

»
»

BAC Fingerprint
analysis
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Musa balbisiana Musa acuminata Musa

Clone PKW (pisang klutuk wulung) Clone Calcutta 4
2n=2x=22 2n=2x =22 2n= 3%

BAC library MBP M b p

acuminata
Clone Grande Naine

=33

saciibrary masMA4  saciibrary mac MAC

Southern blot, Hybridization
with same selected RGA probes,
physical mapping and BAC selection
and sequence
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MbP-036B13
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MbP-04L16
MbP-090E06

O similar on RGAOB hybrdization pattern
O simiar on MbP32N206260 hybrcization patem

<> Relationship between homologous genes
<> Putative homology relationship
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phylogenetic analysis of

resistance gene analogs (RGA)

ﬁusamryza NSB-LRR homology relationships

- Plant NBS phylogeny suggests that
we can take RP1D_MAIZE, CRE3 WHEAT
and XA1_ORYZA to root the banana/rice

M2 a0
FRF SOLLC

RFEI ARATH
MBS phylogeny. FITA CRYEA .
FIEE ORY D
- Bananalrice NBS phylogeny suggests i
the rice chromosome 11 RGA and MARGADS REM1 ARATH

YRS CAYES

tandem duplications occurs after banana/rice
divergence (MARGADS cluster younger than
0s11RGA cluster).
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- MARGAOE phylogeny suggests that
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duplications and mutations leading to REES ARATH
pseudogenization or neofunctionalization — } TiRNES-LAR
occurred both before and after Musa P P
speciation. — -
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Flant NBS phylogeny. Muifipls ahignment of NBS protein domain of
rice, banana, wheaf, maize, fomaio, fobacco, arabidopsis, fax (Maaft [3,8])
phydogeny with bootstrap of 100 and WAG made! (PhyfdL [9])
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phylogeny.

[

Bananafice NBS

Manual alignment of complete CD 5 of Musa clon
(without fragments and microsatelites)
PhyML with boofsirap of 100 and HKY mode!

3EN20g0=0

Complete MARGADS phylogeny.
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Preliminary results of mannual annotation:

»MARGAO8 NBS-LRR type RGA ancestor is monoexonic

»RGA gene duplication occurs before and after A/B speciation
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BAC BAC END g

Number of clones sequenced: 31 6466
currently 41 BACs
Mumber of Bac sequenced by library
4B (2)
mhiad (23)
EMAC (1)
16% IME F ()

6%
74%

MEP O1N23 | ACISE755 | BAC MEP | 154246 | Completed gg“zﬁg TIGR | CIR360 (DO33436%) B1-3 glucanase gene
M&4_S4E05 | ACISETS3|  BAC MAd | 54106 | Completed |X0°| TIGR SB661 (DO185393) thioredozin
Mad 106017 | ACISE747| EAC MAd | 143796 | Completed |20 |EMBRAFA | SB25! (DOISSR95) phosphoglycetate kinass

MEF 04116 } BAC MEP | 12163 | Completed | - | NIAS } }

MAd S6B03 i BAC Mad | 27766 | Completed gg“lﬁz NIAS  |MAALIMFESO0ZD F11|  WRKY transcription factor gene
MA4 22HOT | - BAC A4 - |Characterized| - | NIAS | MUC4LEIO0Z FO7 Class-1 LMW Heat Shock Protein
Mad 25711 |ACIS6746|  BAC MA4 | 105019 | Completed |20 | TIGR | SB132(DOIRSES1) | chlorophyll A-B binding protein type
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, - I Sequenced BACs by NIAS -- f WA e
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MName MNiap Sequence Sizelbp) I
A07banana |  Map ) | CSequence—) Il 119.244]|
A39Musa |  Map ) | ( Sequence ) Il 61335
A40Musa | _map ) | ( sequence ) I 108 948||
A41Musa | map ) | ( sequence ) Il 95 303
A42Musa |  Map ) | ( Sequence ) Il 74.174]|
A43Musa | (Map ) | ( Sequence ) Il 95242
Ad4Musa | _map ) | ( sequence ) I 180,124]|
A45Musa |  Map ) | ( sequencs ) I 87.766||

B45_ADH_Contigl I _Map ) Il ( Sequence ) Il 134.662]|
BMA4-3F3 |  Map ) | ( Sequence ) Il 124 825]|
MA4-2GLT | _Map ) | ( sequence ) Il 37.847||
MA4-3G1S | _map ) | ( sequence ) I #6.265||
MAL4L11 |  Map ) | ( sequence ) Il 58.704]|
MA4-9F20 | Map ) | ( Sequence ) Il 92 303
MAS-iT14 | _map ) | (_Sequence ) | 104 637||
MBP-61.16 I _Map ) Il (_Sequence ) [ 136 446]|
MEP-8E04 I _Map ) I ( sequence ) [ 106,121]|

Musa_B3_125A12 I _Map ) Il ( Sequence ) [ 110.853]|

Musa_B46_S2E23 I _Map ) I ( sequence ) [ 79.629||

Musa_B47_91006 I  Map ) Il ( Sequence ) [ 92 764]|

Musa_B48_32N20 I _Map ) I _Sequence ) [ 141 036||

Musa_B4_S2N12 I _Map ) I ( sequence ) [ 73,023

Musa_BS_18J06 I  Map ) Il ( Sequence ) [ 76.327]|
Musa_B6_12B06 I (" Map ) I { sequence (| 9],293”
o7 T 2,368,871bp
) ]
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BAC: MA4 86B03

www.musagenomics.org
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MUBEROS_01 MUBEEOSE_0E MUBRRGE_09 HuBEER0E_14 MuBERCS_19
Iy M | o M ]
unknown protein putative polyprotein putative centrosomin B putative crystallin, gamma B hypothetical protein
MUBERGS_0Z2 MLUBEROE_10 MUBEROS_15
il = all
putative IMA binding ¢ transcription factor hypothetical protein putative IMA binding ¢ transcription factor
MLioE B ST TLoE B _T7 MuBEROZ_11 = MUOEBE_ 1R
unknown protein unknown protein hypothetical protein

putative Z65 proteaze regulatory subunit 4 homolo

putative 285 proteaze regulatory subunit 4 homolog (TAT-binding protein homal
MUSEED3_13

MuBEB0ZE_17

1"
hypothetical protein putative 265 proteasze regulatory subuni
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Genome Resources Center

(MGRC)

ww.musagenomics.org

Research

About GMGC Contacts
. homas | Genomic DMNA
| BAC Librarles
cONA Librarles : ; ; 2 ; : :
The 1 - 5 Consortium is an international network of investigators
COMm| DMA clones usa (banana) as a model crop for studies of comparafive GOP ARM Meetin
genarr oo ery, leading eventually to sequencing of the banana genome 12-16 Septernber 2007,
= and t nana warieties. The consortium currently brings together E=nani aedfi At
=] expertise from 37 institutions in 24 countries. In comparative genomics, Musa is seen as an [more]
ideal model for understanding genomic evolution in relation to Diotic and abiotic stresses, in T -
f £ ! ¥ lan Eenomics European
a polyploid, vegetatively propagated crop. Members are committed o close collaboration TR
he GMGC is an and agree to share materials and resources, including sequence data and enabling Spain, October
,iE ?’\ itiative of technologies. Yherever possible, the products of the Consortium are placed in the public #-6, 2007
b Bi ~ Bioversity domain and any new varieties developed as a result of the Consortium's work are intended = [more]
1 intarnationa) temationsl for dissemination to smallholder farmers.
ISHS/ProMusa
Symposium
South Africa, Septembear
10-14, 2007 [more
Germplasm Information Sequencing Status Genome Browser

.
2Generation
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The mission:
- Acquire
« Store

*  Produce

- Distribute
Genome resources

Location:

- TEB, Olomouc,
Czech Republic

"
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' What to do next?

> 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
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