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Who is Utricularia gibba?

The humped blatterwort

source:
The Royal
Society



U. gibba: genome stats

~82MB genome size
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equenced Plant Genomes

http://genomevolution.org/r/3118

Thanks: James Schnable
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Characterizing paleo-polyploidy

http://polyploidy.iplantc.org

Coccomyxa sube.
Chlorella variabilis
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@ UtriculariaWGD

Tomato is well characterized, but has a WGT
Grape Is the de facto eurosid outgroup comparator



Comparative Genomics

Sequence
similarity

Microsynteny
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Gene model

CoGe link to

Gene overlappedl
by sequence similarity

regenerate the analysis

Synteny: genomic regions
sharing a common ancestry

Synteny: inferred by a
colinear arrangement of
homologous genes
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Syntenic Path Assembly

Making sense of NextGen Genome Assemblies

Utricularia: NextGen Assembly
with ~5000 contigs



Syntenic Path Assembly

Making sense of NextGen Genome Assemblies

Escherichia coli K12 strain K-12 substrain MG1655
/
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Syntenic Path Assembly

Using synteny to assemble to a reference genome
Assembled by Syntenic Path

Escherichia coli K12 strain K-12 substrain MG1655
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Self-self Utricularia

organism. Utricularia _

gibba (v4.1
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Self-self Utricularia

y-axis organism: Utricularia gibba (v4.1)
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Evidence for 2xTetraploidy

Utricularia Self-Self Sytnenic Dotplot:
Most recent WGD
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Evidence for 2xXWDG

Utricularia Microsynteny Analysis

Utﬂcularia glbba (LANGEBO v4i,u maskod)
oK oK oK oK

N %

T, M e

I 3 |
T l“ A A S g T Mg 1O N I"i"‘t""m*m R oo

Utricularia gibba (LANGEBIO v4.1, unmasked) Scf00090.97902.11 (chr Scf00090 1-40266)

I

e |

S ¥ A = ﬂ an‘\ 2

..... | PRaoveRee B 8 . X SRR RN | EOSIR ‘m FUTERTY, LNnCISTOny SETI DRUOwoers . | B0 PERUEEL 11-.0-1115&
1 e - ili'& u-mul - = e B R e —r—— Hd W= ———
| http:/ nomevolutlon org/r/6 76 |
i




Evidence for 2xWDG

fractionation (deletion of homeologous genes)

Exacerbated by addltlonal ponpI0|dy events

Signal of intragenomic synteny degrades
over time through diploidization process:
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Fractionation and diploidization:
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Sequenced Plant Genomes

http://polyploidy.iplantc.org
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Need to understand Mimulus’ genome evolution
in order to compare to Utricularia

Green Algae

Eudicots
*Tetraploidy (genome doubling)

*Hexaploidy* (genome tripling) | Genome paper published

FloWering Plants
Vascular Plants
*Whole geome duplication(s), details unclear | No published genome paper Land Plants

@ UtriculariaWGD

Tomato is well characterized, but has a WGT
Grape Is the de facto eurosid outgroup comparator
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Mimulus has a WGD

. Grape
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Mimulus has a WGD

Self-self Mimulus

y-axis organism: Mimulus guttatus (v1)

Mimulus v. Grape

y-axis organism: Vitis vinifera (grape) (v2)
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Mimulus has a WGD

Self-self Mimulus Mimulus v. Grape

]° | Mimulus had a WGD subsequent to the |7
| eurosid paleohexaplmdy '
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Utricularia

Utricula

Axis metrics are in nucleotides
y-axis organism: Utricularia gibba (v4.1)
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Ug1

Mg

4:1 Utricularia to Mimulus

Utricularia gibba (LANGEBIO v4.1, unmasked) Scl00228.g13200.11 (chr: SclD0228 43533-89831) Reverse Complement

Utricularia gibba (LANGEBIO v4.1, unmasked) Scf00159.g10993.11 (chr: SclD0159 37227-62570)
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Conclusions

Utricularia has had three sequential tetraploidy events (8x) subsequent to
the Eudicot paleohexaploidy, despite having a small(est) plant genome

Utricularia’s oldest WGD is likely shared with Mimulus; (independent of the
Tomato WGT)
Genome Size is a function of genome expansion
and contraction mechanisms
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Conclusions

Utricularia has had three sequential tetraploidy events (8x) subsequent to
the Eudicot paleohexaploidy, despite having a small(est) plant genome

Utricularia’s oldest WGD is likely shared with Mimulus; (independent of the
Tomato WGT)
Genome Size is a function of genome expansion
and contraction mechanisms

Genus Species  1C (Mbp) Original Reference Paper A (}Q) F g :
Utricularia gibba 88 Greilhuber et al., 2006 (Ref. 535) 2011 l WGD : : g 9
Utricularia blanchetii 135 Greilhuber et al., 2006 (Ref. 535) 2011 B = O %)
Utricularia parthenopipes 140 Greilhuber et al., 2006 (Ref. 535) 2011 (2X) :DEI .DE =
Utricularia quelchii 157 Greilhuber et al., 2006 (Ref. 535) 2011 l Fractionation CHE—i =
Utricularia praelonga 158 Greilhuber et al., 2006 (Ref. 535) 2011 C 16 { Fractionation
Utricularia australis 175 Greilhuber et al., 2006 (Ref. 535) 2011 20 8 = -
Utricularia microcalyx 214 Greilhuber et al., 2006 (Ref. 535) 2011 | wep
Utricularia pubescens 216 Greilhuber et al., 2006 (Ref. 535) 2011 D S —EHE —EHEHE-

Utricularia humboldtii 232 Greilhuber et al., 2006 (Ref. 535) 2011 i aa e = o
Utricularia sandersonii 235 Greilhuber et al., 2006 (Ref. 535) 2011 SO
Utricularia subulata 247 Greilhuber et al., 2006 (Ref. 535) 2011 | Fractionation H
Utricularia livida 252 Greilhuber et al., 2006 (Ref. 535) 2011 = - E‘.r‘: :.._ "
Utricularia reniformis 328 Greilhuber et al., 2006 (Ref. 535) 2011 ' CHES (4X)
Utricularia prehensilis 401 Greilhuber et al., 2006 (Ref. 535) 2011 —as—8 -
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