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Red AAA 
Palayam codan AAB (two bunch yellow, one green)

Peyan ABB (green cooking banana), 
Njalipoovan AB (yellow)

Robusta AAA (green ripe)
Nendran AAB

Poovan AAB (one yellow bunch)
Red AAA

Peyan
Wild banana species:
Musa acuminata – A genome
Musa balbisiana – B genome

Varkala, Kerala, India



Wild banana species:
Musa acuminata – A genome                                        Musa balbisiana – B genome
Basic chromosome number n=x=11                                  Genome size c. 550 Mbp
Most cultivated hybrids are 2n=3x=33
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Glyn Harper
Julian Osuji
Roger Hull
HH
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Nair, Teo, Schwarzacher, HH
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Comparisons of 
homologous 
and homoeologous BAC 
sequence pairs
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MBP 81C12  (M. balbisiana) x MA4 82I11 (M. acuminata) BACs.%'

Musa balbisiana (MBP 81C12)
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hAT 1
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hAT 4

Microsatellite (AT)

hAT 3621 bp MBT

384 bp TE + 781 MITE

1676 TE

Microsatellite (AT)

4192 bp TE
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TCCCTGAG: 8-bp TSD.
30-bp TIRs
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ACCCACCTGGCTCTTGTGTCATACCATTGAAAAGCCGATTATATTTGTCCCCATTCATCCAAAA
GATCCCTGAG CAAGGTCTGCCATACCGTACCGTACCGGCGTTTCGACCCGGGCTCGGTACGG
TACCGGTGTACCGGGCAGTACATCAGGGTGTACCGAATGGTACACCCTGATGTACCGAACAA
TTTTATACTTTTTCATACTGTAGCAGTGCTACAGTATAATACTGTAGCACTGTAGCGGTATCGG
GCGGTCCGCGTACCGGTAACCTGTCGGACCGGTACATACCGCCCGGTATCGGCGGTACGCTT
CGGTATGACAGACCTTGTCCCTGAG TATATATCTCTTTTCTAAATTTATGACCACTCCAAGGC
AACTTGCCAAAGAAAATGAAAAGAAGAAAAAAATTAGGGGAATGAAGATTC TCCACAATTCC
TTATTCTTTGATTTGAGATAAATAATGTCCATAGTAAAACATATCTTATGA TCATCATTGCTGA
TTAATCAAAATACCTGATTCTATAGTCTCAAGCTTTAGTGGTCAAAACACATTCGC

TSD TIR TIR TSD

hAT1 in Musa acuminata
F and R primers indicated by blue arrows in sequence
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hAT 
177R

hAT 
8002
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Musa
acuminata
Musa
balbisiana

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

1                                                       70   TSD TIR                              265 bp hAT                              TIR  TSD 340                                                  560bp

hAT 486F hAT 037R

The hAT1insertion sites in Musa withhAT486F and hAT037R in:     6) acuminata,    8) acuminata, 
16) acuminata,    17) AAB,    22) acuminata,    23) AB cv.



A-genome specific hAT in three 
Musa hybrids (2n=3x=33) 
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Musa balbisiana

(BB, ITC0545, 2n=2x=22) 

Dispersed but not entirely uniform location of a B-genome specific hAT4 
transposable element (red) and telomeres (green)
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sorghum bicolor C CD229420

Musa S 600162152T1Less200

Arabidopsis

hordeum C BU999438

secale cereale C BE588168-inve

wheat-gi|32774289

Zea

rice-gi|29616647-inversed



MT1 MT2 AW KW

Primers : MLRR1-F and  MLRR2-R

1000 bp

800 bp

600 bp

MT1 and MT2 – Mutiara tolerance to FOC
AW - Pisang Awak
KW – Klutuk Wulung

Azhar Mohamad
Nuclear Malaysia
& HH 2007
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SNP heterozygosity in cellulose synthase
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Biodiversity of 
Triticum tauschii
the D-genome 
donor of bread 
wheat in Iran

Hojjatollah Saeidi
Mohammad Reza 
Rahiminejad and HH



Slageren 1994
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Karyotypes representing dpTa1 
and pTa794 distribution 
pattern in D-genome.
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UPGMA dendrograms of relationships : subdivision with dpTa1 chromosome pattern
and IRAP analysis Ae. tauschii



Copyright restrictions may apply.

UPGMA dendrograms of relationships : subdivision with dpTa1 chromosome pattern
and IRAP analysis Ae. tauschii
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Lodging in cereals
UK July 2007
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Triticum uratu
2n=2x=14

AA

Einkorn
Triticum monococcum

2n=2x=14
AA

Bread wheat
Triticum aestivum

2n=6x=42
AABBDD

Durum/Spaghetti
Triticum turgidum ssp durum

2n=4x=28
AABB

Triticum dicoccoides
2n=4x=28

AABB

Aegilops speltoides
relative

2n=2x=14
BB

Aegilops tauschii
(Aegilops squarrosa)

2n=2x=14
DD

Triticale
xTriticosecale

2n=6x=42
AABBRR

Rye
Secale cereale

2n=2x=14
RR
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Total genomic rye DNA shows rye-origin chromosomes
dpTa1 tandem repeat allows chromosome identification
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ancestral

High-copy number High-copy number High-copy number High-copy number

Low-copy number Low-copy number

High copy and low copy spp: no significant homogenization

119.2 and the 120bp repeat family in cereals 
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Sbmenu: Blog.nwsource.com
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S.vav42!248

0.1

Afacer1
T.mono106/42!133pt1
T.mono106/42!155pt1

Ae.umb106/208!1911
Ae.umb106/208!1810
Ae.umb106/208!2012

S.vav147!259pt1
Pet w 25/208!088
Pet w 25/208!077

S.vav106/208!215pt1
S.vav106/208!204pt2

S.vav106/208!215pt2
S.vav25/208!182

S.mon42!136
Pet 22594 25/42!3324

Pet 22594 25/42!3425
CS/325/208!1820

Pet 2259425!315
S.vav25/208!193

T.tau25/147!2524pt2
CS/325/147!2322pt2

L.moll25/42!156
Pet w25/147!123

CS/325/208!1719
CS/325/147!2120

Pet w25/147!3231
Ae.umb25/147!124

Ae.umb25/208!168
L.moll25/42!167

119Repeat2
Pet w 25/208!099

S.mon147!1811
S.vav106/208!204pt1

119Repeat3
S.vav147!2711pt1
S.mon25/147!081

T.mono25/208!1212

S.vav42!237pt1
S.vav42!237pt2

T.tau25/147!2625
T.tau25/147!2726

Ae.umb25/208!157
T.tau25/208!1517

T.tau106/42!177
Ae.umb25/42!091

L.moll25/42!189
CS/325/208!1618

T.tau25/147!2524pt1
CS/325/147!2322pt1

Pet 22594 25/208!2325
Pet 22594 25/147!1918

Pet 22594 25/208!2426
T.tau25/208!1315

T.tau25/208!1416
Ae.umb25/147!135

Ae.umb25/147!146
Ae.umb25/208!179
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1000
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1000
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4.4 Future – Pollution and land use
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Expression Analysis

5% 4%
7%

27%

2%9%

38%

8%

transcription factors

cell division and growth

protein synthesis

novel genes

other

metabolism

abiotic stress related

cellular communication
and signal transduction

Expression Analysis

5% 4%
7%

27%

2%9%

38%

8%

transcription factors

cell division and growth

protein synthesis

novel genes

other

metabolism

abiotic stress related

cellular communication
and signal transduction

Preliminary data; Dhairyasheel Desai, HH  et al. in prep 2007
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Brassica rapa (AA)

Brassica nigra (BB)

Brassica juncea (AABB)

Brassica napus (AACC)

Brassica carinata (BBCC)

Brassica oleracea (CC)
2n=20

2n=362n=34

2n=16

2n=382n=18
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�� #@A�A?

�� #@A��?

�� #@A?<<

�� #@A�@:

5 ��(*(

5 ��(*,

5 ��(*6

large insertion 
specific of Bot1-1

Bo6L1-15
1010bp

large insertion in common between 
Bot1-2 and Bot1-3

Rearrangement
specific of Bot1-3

B. napus

B. rapa

B. oleracea

�J %�<�HA

�� #@A�A?

�� #@A��?�� #@A��?

�� #@A?<<�� #@A?<<

�� #@A�@:�� #@A�@:

5 ��(*(5 ��(*(

5 ��(*,5 ��(*,

5 ��(*65 ��(*6

large insertion 
specific of Bot1-1

Bo6L1-15
1010bp

large insertion in common between 
Bot1-2 and Bot1-3

Rearrangement
specific of Bot1-3

B. napus

B. rapa

B. oleracea
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2.1 Chromosomes – sequence locati
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