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Introduction - Nodulation

- What is nodulation and why is it important?

The atmosphere is very rich in N gas
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Berckx, F. & Pawlowski, K. 2022. Frontiers for Young Minds 9: 660425.



Introduction — Nodule diversity

Sprent, J.I. et al. 2017. New Phytol. 215: 40-56.



Introduction — Origins of nodulation
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Introduction
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Introduction

Tree scale: 0.1

Genospecies
. anhuiense

[t

[
z

EOMAEEEEOOSESEEnm
W<« X Z O U I O T W ® >» I MmO O

O
(=4
3.
a
&

168 variants

[ 1076A
[] 1o76¢C
B o766
I 1076 T

[] 948:961 TA
[ 948:961 C:G
< Ivs

<] IVS variant

 other

Symbiovar
B viciae
. phaseoli
W tifoli
(] none

Young, J.P. W. et al. 2021. Genes 12: 111.



225 UEES

ssssss

Schaefer, H. et al. 2012. BMC Evolutionary Biology 12: 250.

Introduction - Fabeae



Introduction - Fabeae

- The tribe includes four genera: Ervilia Link, Ervum L., Lathyrus L., and

Vicia L.

Vicia hirsuta (L.) Gray

Vicia andicola Kunth

Source: Plants of the World — Kew (https://powo.science.kew.org/).



Methods
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Preliminary results
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Preliminary results
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Preliminary results
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Rhizobium leguminosarum FA23 gsK

© Lathyrus oleraceus GK333 Crete

QO Vicia sativa JHI 154 UK

@ Lathyrus aphaca GK334 Crete
Lathyrus japonicus GK369 UK

O Lathyrus sphaericus GK312 Crete ﬁ
Lathyrus ochroleucus GK391 Canada

© Lathyrus annuus GK328 Crete
Vicia sp. GK329 Crete

© Vicia hybrida GK330 Crete

© Vicia hybrida GK331 Crete
Vicia cretica GK315 Crete

O Lathyrus nissolia GK316 Crete

O Lathyrus nissolia GK317 Crete
Vicia sp. GK339 Crete

O Lathyrus sphaericus GK319 Crete ﬁ

O Vicia sativa GK318 Cretex%
Rhizobium leguminosarum WSM1455 gsJ
Lathyrus japonicus GK371 Canada *

(O Vicia sativa GK368 UK
Rhizobium leguminosarum 3841 gsB
Rhizobium leguminosarum 248 gsQ

O Lathyrus tingitanus GK287 Spain
Rhizobium laguerreae FB206 gsR

QO Lathyrus clymenum GK279 Spain
Rhizobium leguminosarum TOM gsN
Rhizobium leguminosarum VAF10 gsP
Rhizobium laguerreae JHI2449 gsO

(© Lathyrus oleraceus GK337 Crete

( Vicia bithynica GK335 Crete

O Lathyrus cicera GK342 Crete
Rhizobium sp. JKLM12A2 gsl
Lathyrus ochroleucus GK385 Canada
Rhizobium sp. WYCCWR 11290 gsS
Rhizobium sophorae CCBAU 03386 gsG
Lathyrus japonicus GK416 USA
Rhizobium leguminosarum CC275e gsA
Lathyrus nevadensis GK375 Canada
Rhizobium leguminosarum WSM1325 gsH

O Vicia sativa GK18-1 UK

Location of collections
Mediterranean

Europe

North America/Canada
South America

East Asia

Caucasus

Reference strains

O Host plant annual 3¢ Vicia sativa
VVAJ Lathyrus sphaericus

© RBGE accession Y Lathyrus japonicus

Rhizobium leguminosarum SRD1565 gsM
Rhizobium leguminosarum Vaf-46 gsL
Lathyrus littoralis GK421 USA
Lathyrus linifolius JHI1096 UK
Lathyrus linifolius JHI1093 UK
O Lathyrus sphaericus GK275 Spain i}
() Vicia sativa GK320 Crete ICZ
O Lathyrus oleraceus GK268 UK
© OLathyrus annuus GK362 UK
(O Vicia hirsuta GK367 UK
Lathyrus polyphyllus GK12-12 UK
Rhizobium ruizarguesonis UPM1133 gsC
(O Vicia tetrasperma JH124 UK
© Q) Vicia hirsuta GK360 UK
@ QLathyrus aphaca GK364 UK
Ovicia lutea JHI142 UK
() Vicia cracca GK17-1 UK
Lathyrus grandiflorus GK357 UK
(O Vicia hirsuta GK16-1 UK
Lathyrus pratensis GK15-1 UK
R.Rhizobium leguminosarum USDA2370 gsE
Lathyrus littoralis GK419 USA
Lathyrus japonicus GK382 Canada *
Lathyrus japonicus GK373 Canada
Rhizobium leguminosarum SM51 gsD
Lathyrus latifolius GK411 USA
Rhizobium anhuiense CCBAU 23252
(O Vicia graminea GK439 Argentina
(O Lathyrus nigrivalvis GK438 Argentina
Lathyrus magellanicus GK462 Argentina
Vicia nigricans GK460 Argentina
Lathyrus magellanicus GK461 Argentina
Lathyrus magellanicus GK29-22 Chile
Lathyrus magellanicus GK29-21 Chile
Lathyrus magellanicus GK29-11 Chile
Rhizobium vallis CCBAU 65647
OLathyrus crassipes GK448 Argentina

Vicia bifolia GK248 Japan

Rhizobium fabae CCBAU 33202
Lathyrus japonicus GK244b Japan *
Lathyrus japonicus GK244a Japan
Lathyrus davidii GK245b Japan
Lathyrus davidii GK245a Japan
Rhizobium pisi DSM30132

Vicia unijuga GK256a Japan

Vicia unijuga GK256b Japan

Lathyrus quinquenervius GK255b Japan
Lathyrus quinquenervius GK255a Japan



Next steps

Sample|Best_kmer|N_contigs Dead_ends| Length N50 |Longest_contig N_contigs|L50| N50 | Longest_contig
17648 127 144 14, 6,460,695 322,886 938,375 171 9 299,796 622,587
17649 127 1,281 677,677,786/ 103,842 426,828 469 20 98,805 426,954
17650 119 1,368 247,687,887 144,122 363,751 461 17| 143,81 364,124
17651 119 1,964 53 7,018,180, 72,678 215,999 885 30 75479 216,725
17652 119 357 12 7,016,213 377,100 677,198 133] 9 252,123 752,978
17653 127 623 28 7,246,404 181,637 534,086 216 15 152,259 419,216
22766 127 328 18 7,098,350 282,838 568,456 189 9 292,07 626,005
22767 127 335 29 7,096,549 215,547 489,205 189 12 226,803 546,690
22768 127 912 9 6,923,260] 259,844 532,406 192 10 226,335 535,277
22769 127 352 14 7,011,273 263,162 567,874 129 9 263,429 631,435
22770 127 306 45 8,055,376 363,150 680,101 411| 21/ 145,654 603,831
22771 127 278 16 7,567,465 253,488 642,125 120 111 244,377 571,185
22772 127 290 34] 7,745,187 208,536 642,984 204 11 247,455 642,344




Next steps

1) Try to improve the assemblies

(Jigome);

2) Extract the genes again (Ric);

3) Rerun the analysis and use other

tree estimations methods.

LTS AU gumiiswas
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faba#/media/Ficheiro:lllustration Vicia

Source: https://pt.wikipedia.org/wiki/Vicia
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Coming next...
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RECENT ADVANCES IN THE MEGADIVERSE LEGUME SUBFAMILY PAPILIONOIDEAE - PART |
RECENT ADVANCES IN THE MEGADIVERSE LEGUME SUBFAMILY PAPILIONOIDEAE - PART I

LEGUME SYSTEMATICS: FROM COLLABORATIVE NETWORKS TO GENOME SEQUENCING



1) Rafaela Jorge Trad and Gregory Kenicer — Tentative title: Papilionoid legumes phylogeny: what do we
know and what is still left to do?

2) Ana Paula Fortuna and Bente Bang Klitgard - Tentative title: Advances in legume systematics:
insights from the Dalbergiod clade (from rosewoods to fodder plants and peanuts).

3) Ozan Sentiirk, Gregory Kenicer, and Zeki Aytac - Tentative title: Revisiting Ebenus L. (Leguminosae):
A molecular perspective.

4) Flavia Fonseca Pezzini, Moabe Ferreira Fernandes and Toby Pennington — Tentative title: Combining
legacy Sanger with new phylogenomic DNA sequence data to produce a densely sampled papilionoid
phylogeny for comparative biology.

5) Annah Moteeetee, Tlou Manyelo, and Abdulwakeel Ayokun-nun Ajao - Tentative title: Developments
in the phylogenetic and taxonomic studies of southern African genera of the tribe Phaseoleae.

6) James Clugston — Tentative title: Phylogenetic resolution of the Australian Bush Peas in the tribe
Mirbelieae (Fabaceae).



