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¢ Triticum/Aegilops evolution
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¢ Triticum/Aegilops evolution
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s Triticeae genome composition

o Transposons (85%)
o Genes (2%)
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o 3X ~1.3 million TEs
o 3X ~35,000 genes
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“*A-B-D comparative genomics
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** History of sequencing Triticeae genomes

= T, aestivum AABBDD

N50
e 2014 WAGS (Illumina) IWGSC 2014 90,000 contigs/chr 5 kb
1 chr BAC-by-BAC (Roche/454) Choulet et al. 2014 1 Mb
e 2017 WAGS (Illumina+Pacbio CLR) Zimin et al. 2017
« 2018 RefSeq (NRGene Illumina) IWGSC 2018 23 Mb
* 2020 10 genotypes (NRGene Illumina) walkoviak et al. 2020
. . Renan (ONT+Illumina) Aury et al. 2022 48 Mb
° .o Fielder (Pacbio HlFl) Sato et al. 2021 68 contigs/chr 21 Mb
* .o Kariega (Pacbio HlFl) Athiyannan et al. 2022 15 scaff/chr 30 Mb
e . Attraktion (Pacbio HiF1i) Kale et al., 2022 74 contigs/chr 17 Mb

= Related species
T. durum AABB
T. dicoccoides AABB
T. urartu AA
Ae. speltoides SS
Ae. tauschii DD
Ae. searsii DD
Ae. bicornis DD
Ae. longissima DD
Ae. sharonensis DD
Ae. umbellulata UU



**Sequencing wheat wild relatives

Wild relatives: source of genetic diversity of major
interest for future wheat improvement

o T. timopheevii AAGG
France2030 PEPR A&N AgroDiv
(Salse J, Pont C et al.)
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ANR 2023-26 DeFI-Wheat (P. Sourdille et al.)
“Decipher the Fate of Introgressions from
wild relatives in the wheat genome” LUt )
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o T. aestivum Courtot AABBDD




* Triticum timopheevii

-3888888
‘3888888

T. timopheevii
AAGG

HiFi read production:
2 smrtcells on REVIO (Gentyane)

#ccs 4.8 M 5.5 M
Gbps 73 Gb 83 Gb
depth 8x ox

avg 15 kb 15 kb

15kb
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T. durum
AABB

T. aestivum
AABBDD




* Triticum timopheevii

{AE%@EB} [ﬂ@@@@]

- o BN ol mijiml B
A A add.

T. timopheevii T. durum
AAGG AABB

Assembly: hifiasm-0.19.8-r603
= 9.4 Gb

= 3101 contigs (max=142 Mb)
= N50=19 Mb (119 contigs)

Building 14 pseudomolecules

= 97% of bps anchored 1ISBP / ~6 kb " durum
* 41 contigs / chr[1-7]A I T o e I T A T [ O A A
° 89 Contigs / T. timopheevii

contigs




“* Triticum timopheevii

-3888888
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T. timopheevii
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' ptgeeeee2l
ptgeeeeeyl
ptgeeeeesl
ptgeeee121
ptg@eee17L
ptg@eee18l
ptg@eee19l
ptgeeee2el
ptgeeee25L
ptgeeee28l
ptgeeee31l
ptgeeee3yl
ptgeeee3sl
ptgeeeeu3l
ptgeeeausl
' ptgoeeeu7l
ptgeeees1l
ptgeeees2l
ptgeeees3l
ptgeeeessl
ptgeeeesol
ptgeeeesil
ptgeeees2l
ptgeeeesyl
ptgeeeessl
ptgeeees7l
ptgeeee7il
ptgeeeaTyl
ptgeeea7sl
ptgeeeesil
ptgeeeeoyL
ptg@eee97L
ptg@eee9sL
ptgeee1e1l
ptgeee1e3L
ptg@ee1e5L
ptg@ee1081
ptgeee1e9l
ptgeee1151
ptgeee119l
ptgeee1221
ptgeee13el
ptgeee1321
ptg@ee133l
ptgeee13sl
ptgeee13sl
ptgeee1u1l
ptgeee1u2l
ptgeee1usl
ptgeee1iusl
ptgeee1s5el
ptgeee153l
ptgeee157Ll
ptgeee158l
ptgeee166l
ptgeee165L
ptgeee167Ll

TGTTGTTGGTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTT. .
AAGAAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAGGAAGAAGGAGGAAGATGAAGAAGAGG . .
ACAATTATACAAATAGCACCTAGACATACAAAATGGCAGGCCATAGCTGGTTCCGACGCATTTAAACATAGTACGATAAT. .
TCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTCTCTTCCTTCTTCCTCTTCTTCTTCTCTCTTCTTCTTCTTCTTCTTT. .
GGTCAAAGTCTAGAGTTATAACTTAAAAAAAAAAAGAAATGTCGACGTGCAATTAGTTTTTGCCATAACAGAAGAAGTCC. .
CAGCTCACTGGATCCTCAGTCTTCTCTAAGATGGATTTGAGGTTGGGCTACCATCAAATCAAAATCAGGAACGGGGACAT . .
AACCAAATTTGAAGAATGGACAGATATCATAGAGAAGATGCATGTAGGACATGAGCTCTGAATTCGTAGGTTGAGGTTCC. .
GGTGTTGCTGTTGTTGTTGGTGTTGCTGTTGTTGTTGTTGCTGCTGTCGTTGCTGCTGCTGTTGCTGTTGCTGCTGTTGC. .
AGTTGAACTAGTTGAATTAATATAACTAGTTTATTTTTAGTAAATGCTTAGTTGAATTAATAGAAGTAGTTGAATTAATT. .
GAAGAAGCAGAAGAAGCAGAAGCAGAAAGAAGCAGAAGAAGCAGAAGAAGAAGAAGAAGCAGAAGAAGAAGCAGAAGAAG. .
AACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAGCAACAACAA. .
TGCTGCTGTTGCTGTTGCTGTTGTTGTTGGTGTTGTTGTTGTTGTTGTTGTTGCTGTTGTTGTTGTTGTTGCTGCTGTTG. .
ACCTGTCTTGAAATGCGCTATGTTATTTGCTAAGTTACTCCCACTATGACCAGACTAAGGCTGGTCATAATGAAGAGTAA. .
TGTTGTTGTGGCTGCTGTTGCTGTTGCTGTTGCTGTTGTTGTTGCTGTTGTTGCTGTTGTTGTTGTTGTTGTTGTTGTTG. .
GATAAAGAGATAACTTGGATCACTGATAAGCACCACAAATAGCAACATTCCTTAGGGAAGAATTTAGGTGAAACCTATAC. .
AAGAAGAGAGAAGAAGAAGAAAGAAGAAGAAGAAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAAGAAGAAAG. .
CAGCAACAACAACAACAGCAGCAACAACAACAGCAGCAACAACAACAACAACAACAACAACAACAACAACAACAACAACA. .
GATAGAAGAAGAAGGGGGGAAGAAGGGGGAAGGGAGGGGGGAAGAGGAAGAAGAGAAGAAGAGGAAGAAGTCCAGGAAGA. .
CTGGCAGTTTTGGCCGATTCTGGCCCCGTTTCATGGACTATTTACTCACTTGTTTTGGGTCCCGCAGCGATTTCCACGAT . .
TCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTCCTTCTTCTTCTTCTTCTTCTTCTTCTTCTT.
GTTTAATTCCGGCAAGGCTCTTGTAAACACCTTTCTCTATAATTCCCTTCAATAAACTATTTCTTGCTCAAGTGTAACTT. .
GTTTTTTTATTTTGTTTTTCTTTTTCTGCTATAGTTTTTCTTCTTTTCTGCTATTTTTTCTTTTCTTGCTATTTTTTICTT. |
AATTTTGACCATAGATTAAACTAACAAAATGTTCACGCATGTCACCAAACATTATATTTTTGAAAACTATGTTCAAATAC. .
AACATCAACAACTACAACGAACAACAACTACAACAACAACATCAACAACAACAACAACAACAACAACAACAACAACAACC. .
GCTGTTGTTGCTGTTGCTGTTGTTGCTGTTGCCGTTGTTGTTGCCGTTGTTGTTATTGTTGTTGTTGTTGTTGTTGTTGT. .
GAAGAGGAAGAAGAAGAAGAGGAAGAAGAAGAAGAAGAGGAAGAAGAAGAATAGGAAGAAGAAGAAGAGAAGAGGAAGAG. .
AGGAGGAGGAGGAGGAGGAGGAAGGAGAAGAAGAAGAAGAGGAGGAGGGGAGGAAGAAGAAGAAGGAGGAAGAGAATAAG. .
TTGTGTGTATGGGAAAGATACACTCTACATAGTGCGTGTGCTTGGGAAGAGAGATGCCAGGAGACCAAGAGAGTGGGGGA.. .
AGCAACAGCAACAGCAACAGCAGCAACAGCAACAACACCAACAGCAACAACAGCAACAGCAACAACACCAACAGCAACAA. .
CATGCACAGGCGATGGCATGCTTCTTCCCATCGCACATTCACAATCTGATCGATCGCAAGCTACACATAGATTCCAGCAC. |
CAAATTACTATTTTCCCTATTTGGAATTAACTTAGATTTTTCCTTTAAAAGAGAGTTTAGTTTTCTCGCCGTTGACTTGA. .
AAACACGATTGAACCAACATTGGTTCTACCCTTGATGGTAGTTTGGGCATTGAAGAGGGGAAATCCATGAGGGGAGTGGA. .
AAAAAATTATATATAAAACAAAATGAATGAATCTGCACTCTAAACTATGTCTATATACATTCATATGTAGTCCATATTAA. .
GAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAGAGAAGAAGAAGAGGAAGGAAGAA. .
CCTATACTCTTCCCTTGGGTCGGCCAACCCAAGGGTCATCTTTATTTTAGCCCCCCCCCCCCGGGCCAATGCTTGTCTAA. |
ATGTGCAGACCAGTTTCCTGATGAAGGAGGAGTAACCTTTCAAGACAAGGAGCATTGTTGATGATGAGTTCCTGTAACTG. .
CTTCCAAATAGTCTGCTCCCCTTGCCCGCACCCATGCTATCTCGCTACTACACACGTCACACCATTCCCCCTTCCCTTAT. .
TGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTG. .
ACGGCATGCCCTCGGTGCATCCACTCACCAACAGCACATACGGTACCCCCTTCTCCAGCGGGGTAATCGCTACCATACCC. .
ATAAAGAATAAGAAGAGGAAGAAGAAGGAGAAGAAGAATAAGAAGAGGAAGAAGATGGAGAAGAAGAATAAGAAGAGGAA. .
AGAGGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAG . .
AAGAAGAAGAAGACACCAGCAGCAAGGCATTATGGATGGATGAACTATTTCCTCGCTTGTAAAAAAAATTATTCCCTCTC. .
TCCCCTCTTCTTCCTCCTCCTTCTTCTTCTTCTTCATACTTCCACTTCTTCTTCTTCGTCTCTCCTCCTCCTCCTTCTTC. .
AGTCGTACTCGTCGTGATCCAAATCACCGGAGATCCTAGCGCCGAACGGATGACACCTCCGCATTCAACACACGTACGGT. .
CAACAAGCCAAATCTACTTCAAACACAACTTTTTTTCAAAAACAAAACGTGAATATTTTATCAAACGCGCACATTATTAG. .
TTCTTCAGCTTCCTCTTCTTCCTCTCTTCTTCTCCTCTCTTCTCTTCTTCCCTCTCTTCTTCTTCTTCCTCTTCTTCCTA. .
AAGAAGAAGAAGAGGAAGAAGAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAAGAAGAAGAAGAAGAAGAAGAAGAAGAA. .
GACGACAACAACAACAACACCAACAACAGCAACAGCAACAACAACAACAACAACAACAACAACAACAACAACAACAACAA. .
GGAGAAGAAGAAGAAGAAGGAAAGAAGGTGAAGAAGAAGGAGAAGAAGAGGAAGGAAAGAAGGAGAAGAAGAAGGAGAAG. .
TTCTTCTTCTTCTTCATCTTCTTCGTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTT. .
ACTTCGCGTCAAGGTGGTGTTGTATTTGCTTCAAATGATGCACAACAAATATTATGTCGGGGTTCAGAATGCTTGCCTTC. .
GTGGATTCAAAAATTGTTCGGAATTTTTCAAAAAATATTGCATATTCAAAAAAATATTTCTTAATTGTGAAAATAAATAT. .
TAATAGTCCAAGAAACGGGCCAGAATAGGCCCAAACAGTGATTGTTGATGACCTACACTTAAGCGCACCTTGGGTTCAAC. .
ACAAACATTTTTTTGGAAATCTCAGATATTTTTCTATAAAAATGCAATTTTAATTTGTGAACAAAATCTGATACTGATTT. .
TCTTCTTCTTCTCCTTCTTCTTCTTCTTCTTCTTCTTCTCCTTCTTCTTCTTCTTCTCCTTCTCCTTCTTCTTCTTCTCC.
CTTCCCCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTT.
AAGAATAATAATAATAATAATAATAATAATAATAATAATAATAATAATAATAATAAGAAGAAGAAGAAGAAGAAGAAGAA. .

CTTCATTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTACTTCATTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTC
.GTCAAGGGAGGAAGGAAGACTCCAGTATTCAAGGGAACACTAGAGAACCAACGTGCTCATTGGGACGATTTCATGAAATTC
CATGTTACTCTAATTTAATATTGTTGGGTTTGTTAATGAGTACTTTTAATTGGGATTGAGGATGTTGTCAACCATTCTCAAT
.CTCCCACAGATTGATAAACCTTAGGTCATCCACTTGAGGGAAATTTGCTACTGTCCTACAAACCTCTGCACTTGGAGGCCC
.ATGAGTGCACCCATAGATATCTAGCTTGGACTAGCTAGAGTATCATGCATAGTGTGCGAGAGAGACCTATAGATGGTGTAT
LCCTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTC
.GGGTTAGAATTGGCCAAAACTGCGAGTGTTGATGACCGACACGTAAACGCATCCCAGGGTTTGTTAATCGTGGAAATCACT
. TGTAAACGTGACTTCTTCTTCTTCTTCCTCTTCTTCTTCTTTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTC
. AAGCATGGATTATACATAATTAAACACATGGTAATTAATCTAACACTCTTTCCTTTGCTTGTTGGGTAGCTTTGGCTGTCC
.CGAGTGTTGATGACTGACACATATATGCACCCCGGAGTTCGTCAATCCGTGGAAACAAATTCCGGAACCCCAAACAGTGAG
. CGGCGAGGGAGGGTCCGAAGCCGAATCGAGCGAGCCTGCCAAGGATGCAAGCGGCCGGCTGTCTTCAAGCAACTTGCCGCA
.CGTGGTGTGGAGGGATGGATGAACATTAGACGGTGGAGGGGTGGCCATAGAGGGGTGGTTGAACAGGACCCCGTGGTGTGG
LCTTCTTCTTCTTCTTCTTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTCTTCTTCTTTCTTCTTCTTTTTCTTCT
TTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTGTTTGTTGTT
. AACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAATGAC
.CAACAACTACAAGAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAA
. TGCCGGTACGGTCTTAGATAATAAGAAAAGCGTTCTTGAGGGCAGACGGGATTTTTATAGCAAATTACTTTGATAATTTAT
.ACATGTACTCCCTCCAGTCCTTTCTAGTCTGCATACAAGTTTTGTCTGCAGTCAAAGTATCTGTACTTTGACCAATCTTAT
.GGGGTCAGTGGTCGGGGTGTTTCCTTCTATCCTTCTTCTTCTTTCCTTCTCTTCTTCTTATTTTTTTCTTCTTCTTCTTCT
.GCTGCTCCAGATTCCGCGGGTCTTCTTCGCGGCACTTCAGCAGGAGGTTGTCGCCGAGCGCCCGGAGCAGGTAAGCCCTCG
. AGAAGGAAGAAAGAAGCAAGATGAAGAAGAGAAGAAAGGAAGAAGAAGAAGAAGAAGAAGGAAGAAGAAGAAGAAGAAAGA
LCTTCTTCTTCCTCTTCTTCTTCTTCTTCTCCTTCCTCTTCCTCTTCTCCTTCTTCTTCCTCCTCTTCTTCTTCTTCTTCCT
TTTTCTGCTTTATTTTTTTCTTCTATTTATTTCTGAATAGTTTTTTTGCTGTATTTAGTTTTTTTCGTGAATTTTTTGCTT
.ACGTTAACCCCTACCCTAATCCCCTACCTATATAAATAGTCCAATCCTAGTCCAATCCCTAAAATCAAGCCCCTAAACCTA
. GAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAAGAA
.ACATTCACAATATCAAGTCAATGCCATTATTGAATATATTTTCACATCACATATACTTGTTATTCTGAAAGCTATATTGAT
AGTTTTATTTTACTTCTAAAACTAACAAATTGAGTCAAACTTCCTACATGTAAAATTAGGTGCGCCATCTTGGTGCATACG
.GGATCAAGATATTCGATTCCTATCATTTGAACCTTGATTTCTAGCCTTCCTCAAGTTGTTGTCCACTCAAATCCTTCTTCC
. ACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACATCAACACCAACGACA
. AGGAACGTCTGTGCAAGTAAAGCTCAACAGATATTGCACTTACAGTAAAAATTATGCTACTCCAGCATATTGCAGTTAAAG
TGTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCCTCTTCTTCTTCTTCTTCTTCCTCCTTCTTCTTCCTC
. AAAGAAGAAGAGGAAGGAAAAGAGGAAAGAGGAAGAAAGAGAAAAGAAGTAAGAGAAGAAAGGAAGAGAAGAAGGAAGAAG
.ATAATCCCCCCCCCCCCCCCCCCCCCCCCCCCCGGGAAAAAAAGAAGAAATAATTTTCATATTACAACAGAGAAAATTGCC
. TGTCAGATTTGAATTCAGAATTTGCTCTCAAGGATCTAGGAGATTTGCACTTCTTCATTGGTATTGAGGTCAAGAAAAACA
. AGAAGAGGAAGAGGAAGAAGAAGAGGAAGAAGAGGAAGAAGAGGAAGAAGAAGAAGAAGAGGAAGAAGAAGAAGAGGAAGA
.CCCAAAACGGTGAGTAATAGTCCATGAAACGGGTCCGAATCGACAAAACCCCATGAGTGTTGATGACCGACACGTAAATGC
. TCTTCTTCCTCCTCTTCTTCCTCCTCTTCTTCCTGGGCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCT
.GTGACACCACTGCCACCCTGTCTTAGCGTAACGTGAGTTGAGGCGGATGTCGTCGCGGTAGCGACGACGGACGCCGAGACG
TTCTTCCTCCTCCTCTTCCTCTTCTTCCTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTCTTC
. TACACCACGCATCCGCACCCTGCATGCATGCAAAATATACTTAGTGTGAATTTATATAGTATAGCACATGATTGACCATGC
. AATAACGAAGGAAGTTTGCAGTTTTCTAGGTCTCAAAGGATACTGCAGGAGATTCGTTAAACACTTTGAAATTACAGCAAG
.TGACCAGTCTGTACTACTTTCACCCCTTTTCTTTCCTGTTTGTACCAAGTCCGATGTACATACTAGCTTTCCCCCCTTTAT
TGTCTCTCTCTCTCTCTCTCCCCTAACCTCCACCTCTTTCTAGGGACCATAACATAGAGCGTCGCCGCCACCACAACTATT
.CCATTAAGCTTTGCTAGTCTTGATACCCATGGTAATGGGATTGCTGAGTCCTCGTGGCTCACAGATTACTACAACAAAAGT
CGAGTAGTTTTTTTTCTGTATTTAGTTTCTTTGTGAATATTTTTGCTTTATATAATTTTTTTATTTTCTGCATTATTTATTT
.CTCCAACTAGCTCCAACACCCACTCCACTATCCTACTAGTGGCTTCTGGATTCTCAAAATGTGCTGCAATGGAAAGCGAGT
.CTAGAAGTTTTGGCCGATTCTGGCCTGTTTCATGGACTATTACTCACTTTTTTGGGATCCCGGAGTGATTTCCACGATTAA
. AACAGCAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAACAGCAACAACAGCAACAACAACAACAAC
. TCACCCAAGTCTTCCAAAGGTCTTACTTAGCACTTTATTGAAACAAAAGCTATAAAACATGATTACTACAGTATCTTAATC
CAATATCCGCTTCTTTCTTGACTATATATTATATATTTCTTTTATAATAAATTGAATATAATACTCGCAAAAAAACAAAGTC
.AATTCCATAACATCGTAAACATTTTTCAAATTCCTGAAAATTTGTTTCATATTATTTTTCATATTCTTGAAAAAAATGCAT
.CTTTGGGCCTAAGTAACTGATCCCACGTTTGTGTTTTCCGTTTGCCCTTTGTTGCACCCCACCAATAGCTGCGGATCATAC
.CACGGGACACCACTACCACCCCGTCTTAGCGTAACGCGAGTCGAGGCGGACGTCGTCGTGGTAGCGACGACAGACGCCGAG
.AGTGAGAAATTATTTTATTGCCTATTCTTTAGCTACCTATGCTATTCTTTGATATTTTGTTGTTAAGATCCCTTCTAATAA
.GGCGGGGCAAGAGCCATGAATTGCTTGGCGGGAAAGAGAACTATGGCATGAGAAAGGGAGGGGCAAGAGGTTGGGGGAGTC
.ACCTCTAAGGTCGTTGATAAGCTTGTCATGGACTCGTTGTTCCAAGCACGTCGAGGCATGCCGTGGAAGGTAAGCTTTGTT
.TGTTCAGAGTATGTGTAGAATTAAGATTATTATAACAGTGCACAGATCGTAGACAGACAATTGCAATGTCGTGGTCATAAT



* Triticum timopheevii

-3888888 -H888888
‘3888888 5888888

T. timopheevii T. durum
AAGG AABB

o Comparative genomics:
BLAST search: 440,253 exons (T. durum AABB)
=> 98% conserved in T. timopheevii

 T. durum AA vs. T. timopheevii AA: 99.0%id
* T. durum BB vs. T. timopheevii GG: 98.5%id



“*Aegilops ventricosa

‘§888888 BEBEEES
-§888888 -§888888
Ae. ventricosa DEE@EEEE
NNDD
T. aestivum
AABBDD
HiFi read production:
3 smrtcells on REVIO (Gentyane)
#CCS 7.1 M 5.8 M 4.0 M
Gbps 84 Gb 94 Gb 62 Gb
depth 8x oX 6x (23x%)
avg 12 kb 16 kb 15 kb

15kb




“*Aegilops ventricosa
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-588888

Ae. ventricosa D
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NNDD
T. aestivum
Assembly: hifiasm-0.19.8-r603 aEERE
= 8.6 Gb
= 2887 contigs (max=225 Mb)
= N50=39 Mb (63 contigs)
Building chri-7D pseudomolecules
= 121 contigs ordered 11SBP / ~6kb 7 aestivum
152ChI‘1D X T 1 O S 1 L1
19:chr2D Ae-;/:gttiggosa
16:chr3D
17:chr4D
13:chr5D
24:chr6D

17:chr7D



“*Aegilops ventricosa

[Nlllllll}
-588888

Ae. ventricosa
NNDD

= 121 contigs ordered

15:chribD
19:chr2D
16:chr3D
17:chr4D .~
13:chrsD
24:chr6D
17:chr7D
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< T. aestivum Courtot

HiFi read production:
4 smrtcells on REVIO (Gentyane)

#CCS 3.5 M
Gbps 78 Gb
depth 5X
avg 22 kb

15kb

10 40Kkb

Assembly: hifiasm-0.19.8-r603
" 1744 contigs (max=278 Mb)
= N50=41 Mb

3.3 M
73 Gb

5X
22 kb

BEEERES
-§808888
-§888888
T. aestivum
AABBDD
5.3 M 5.2 M
100 Gb 98 Gb
7X 7X
19 kb 19 kb

(24x)



*» Transposable elements

A-B-D: complete TE turnover
TE evolution model?

-BEBEEEE
Bllllll' T. aestivum
jigsses

HEEEEEE
OB E®| T. durum
B lll l l l l T. dicoccoides

[AEEE] T. urartu
[DEEEEEEE] Ae. tauschii

D




s Transposable elements

TraesCS7A02G065600 TraesCS7A02G065700
| T. urarty  <C——H— - -
| T dicoccoides e — D
RLC_famc1 (WIS)
| T durum G+ | S S| | A R T
CDC Landmark < - s 0 I -
RLG_famc3 (Laura) | | DTC:Iang
Mace  C— - S | S | I S DTc_amezs
. i . W o7c_famezs
Chinese Spring I 0 oTe_fames
DTC_famcb
£ Noring1 O s R — 1> W o7 tame?
3 DTC_famc9 (Isaac) RLG_famc? (Erika/Sumana/Sumaya) DTC_fames
2 Zhang1817 I I s - OTM_fomcs
] DTT_famnig
S SY_Mattis  H——— 000000 D oI fam29
~ DTX_famc9
Renan MMM = RLC,famet
RLG_famc1
Julius 0000 D> I rotomes
RLG_fameS
: 1 RLG_fames
- -
J agger RLG_fame7?
CDC Stanley 00— — iy
ArinaLrFor  <——— I
Lancer - R N R T
Spelt <l 0 - e D
I T T I T I
0 kb 20 kb 40 kb 60 kb

Papon et al. Plant Genome 2023



s Transposable elements

( )\
# novel
insertions
Query | Ref
Tdirar” 11k 11k
. J
Ty AABB Gk e ~4,000-13,000 novel
A insertions / subgenome (~1%)
Tae A"""0 4k 4k

= Transposition rate is ~ constant

= No impact of polyploidy

= No TE burst

= All families produced novel copies recently

» Equilibrium model of evolution




s» Conclusions

o Pacbio HiFi unlocked sequencing of Triticeae (complex) genomes

o Assembly stops at satellite repeats

Ultra-long reads useful for T2T gap-less assemblies

GC%

—

200 kb

O 25X ~10..30 contigs per chr

O

Bionano map still useful to reach gold standard

o Hi-C map required to build pseudomolecules

) Perspectives
wheat pangenome in progress

12 wheat landraces representing the worldwide diversity
=> starts in 2024 (Pacbio-Bionano-HiC + IsoSeq)

= ERC project “Wheat3D”
- IPS2 (Benhamed, Latrasse)

- URGI (Alaux)

- INRAE GDEC

»

* NSF project “WheatDiversity
- IWGSC (J. Stein, Eversole)

- U Georgia (Buell)

- Corteva Agroscience (Johnston)

- INRAE GDEC
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