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Fungi have a profound impact on global ecosys-
tems. They modify our habitats and are essential for
many ccosystem functions. Fungi form soil, recycle
nutrients, decay wood, enhance plant growth and cull
plants from their environment. They feed us, poison
us, parasitize us and cure us. They destroy our crops,
homes and libraries, but they also produce valuable
biochemicals, such as ethanol and antibiotics. For
both practical and intellectual reasons it is important
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Major Transcriptome Reprogramming Underlies Floral

Mimicry Induced by the Rust Fungus Puccinia monoica in
Boechera stricta

Liliana M. Cano'®, Sylvain Raffaele'?*, Riston H. Haugen?, Diane G. O. Saunders’, Lauriebeth Leonelli*,
Dan MacLean', Saskia A. Hogenhout®, Sophien Kamoun® A

Uninfected Boechera stricta




Table 1.

Arabidopsis thaliana homologs of Boechera stricta genes with altered expression in pseudoflowers.

Common Classification used in this Expression in RP FDR
b L
Gene ID Gene name name studx pseudoflowers? Logy value' GOBP¢ GOBP desanuonc
TEOSINTE BRANCHED1,
De-differentiation of infected .
At4g18390 CYCLOIDEA, and PCF TCP2 B— Up-regulated 125 9.44E-03 9965 Leaf morphogenesis
mesoj cells
TRANSCRIPTION FACTOR2 =
TEOSINTE BRANCHED1, " - .
De-differentiation of infected
At1953230 CYCLOIDEA, and PCF TCP3 Up-regulated 117 1.38E-02 9965 Leaf morphogenesis
mesophyll cells
TRANSCRIPTION FACTOR3
ALTERED MERISTEM De-differentiation of infected Pattern specification
At3g54720 AMP1 Down-regulated -1.07 4.21E-02 7389
PROGRAMMING1 mesophyll cells process
Alteration of the rate of cell
At2g29125 ROTUNDIFOLIA-LIKE2 RTFL2 ) ) Up-regulated 1.44 3.39E-03 48367 Shoot development
proliferation
CYTOCHROME P450 Alteration of coordinated
At1g13710 CYP78A5 Up-regulated 1.02 3.86E-02 48366 Leaf development
MONOOXYGENASE organ growth and symmetry
Alteration of vascular Abaxial cell fate
At2g45190 FILAMENTOUS FLOWER FIL ) Up-regulated 223 9.33E-05 10158 . i
patterning and phyllotaxy specification
Alteration of vascular
At1g01030 NGATHA3 NGA3 i Up-regulated 117 1.11E-02 48367 Shoot development
patterning and phyllotaxy
Alteration of vascular Xylem and phloem
At1g30490 PHAVOLUTA PHV . Down-regulated -1.07 4.22E-02 10051 X
patterning and phyllotaxy pattern formation
Alteration of vascular Xylem and phloem
At1g52150 INCURVATA4 Icu4 i Down-regulated -1.12 3.27E-02 10051 i
patterning and phyllotaxy pattern formation
Inhibition of flower
) . Cellular developmental
At3g07970 QUARTER2 QRT2 differentiation and Up-regulated 0.93 4.14E-02 48869
rocess
maturation P
Inhibition of flower
At4g08150 KNOTTED-LIKE1 KNAT1 differentiation and Down-regulated -1.06 4.54E-02 1708  Cell fate specification
maturation
Inhibition of flower .
Maintenance of floral
At2g27990 POUND-FOOLISH PNF differentiation and Down-regulated -1.18 2.93E-02 10076 ) .
. meristem identity
maturation
Inhibition of flower
At1g65480 FLOWERING LOCUS T FT differentiation and Down-regulated -1.28 2.65E-02 3 Reproduction
latuation
Inhibition of flower
. o Floral organ
At2g03710 SEPATALLA4 SEP4 differentiation and Down-regulated -1.40 9.58E-03 48437
) development
maturation
—
INDOLE-3-ACETIC ACID-AMIDO Alteration of auxin Response to hormone
At4g37390 GH3.2 i Up-regulated 440 O0.00E+00 9725 i
SYNTHASE2 homeostasis stimulus
INDOLE-3-ACETIC ACID-AMIDO Alteration of auxin Response to hormone
At1959500 GH3.4 - Up-regulated 264 286E-05 9725
SYNTHASE4 homeostasis stimulus
TRYPTOPHAN . )
Alteration of auxin
At1g70560 AMINOTRANSFERASE OF TAA1 i - Up-regulated 147 4.72E-03 48825 Cotyledon development
omeostasis
ARABIDOPSIS1
Alteration of auxin
At3g14370 SERINE/THREONINE KINASE WAG2 . Up-regulated 1.09 2.12E-02 48825 Cotyledon development
homeostasis
Alteration of auxin Transmembrane
At4g25960 P-GLYCOPROTEIN2 PGP2 i Up-regulated 1.04 2.59E-02 55085
homeostasis transport
ATP-BINDING-CASSETTE (ABC) Activation of wax
At1g51460 TRANSPORTER SUPERFAMILY ABCG13 biosynthesis and cutin Up-regulated 2.80 0.00E+00 6869  Lipid transport
G13 transport
Activation of wax
At2g15090 3-KETOACYL-COA SYNTHASE8 KCS8 biosynthesis and cutin Up-regulated 1.31 7.20E-03 6633 Fatty acid biosynthesis

transport




Common Classification used in this Expression in RP FDR
Gene ID Gene name name study pseudoflowersa Loga value” GOBP€¢ GOBP description®
WAX ESTER SYNTHASE/ Activation of wax
At5g12420 ACYLCOA: DIACYLGLYCEROL WSD7 biosynthesis and cutin Up-regulated 0.97 4.51E-02 10025 Wax biosynthesis
ACETYLTRANSFERASE7 transport
Activation of wax
At5g23940 CUTICULAR RIDGES DCR biosynthesis and cutin Up-regulated 0.94 4.48E-02 6633  Fatty acid biosynthesis
transport
Subversion of sugar
At3g13790 CELL WALL INVERTASE1 cwINV1 ) Up-regulated 244 4.29E-05 6950 Response to stress
metabolism
) Carbohydrate
Subversion of sugar
At1g21460 SUGAR TRANSPORTER1 SWEET1 ) Up-regulated 1.50 1.99E-03 34219 transmembrane
metabolism
transport
) Carbohydrate
Subversion of sugar
At5g13170 SUGAR TRANSPORTER15 SWEET15 - Up-regulated 1.38 5.09E-03 34219 transmembrane
metabolism
transport
Subversion of sugar Regulation of
At1968130 INDETERMINANT DOMAIN14 IDD14 ] Down-regulated -1.18 2.67E-02 45449 o
metabolism transcription
Subversion of sugar Carbohydrate
At3g43190 SUCROSE SYNTHASE4 SUS4 ) Down-regulated -2.32 4.39E-04 16051 .
metabolism biosynthesis
Alteration of volatile organic L-phenylalanine
At4g23590 TYROSINE TRANSAMINASE T . Up-regulated 250 1.82E-05 6558 )
compounds synthesis metabolism
Alteration of volatile organic Monoterpenoid
At2g24210 TERPENE SYNTHASE10 TPS10 ) Down-regulated -2.22 T7.44E-04 16099 .
compounds synthesis biosynthesis
Alteration of volatile organic Monoterpenoid
At5g23960 TERPENE SYNTHASE21 TPS21 Down-regulated -2.65 1.90E-04 16099

compounds synthesis

biosynthesis
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‘Floral’ scent production by Puccinia rust fungi that
mimic flowers

ROBERT A. RAGUSO*f and BARBARA A. ROY+t
*Department of Biology, University of Michigan, Ann Arbor, MI 48109-1048, USA, tGeobotanisches Institut, Swiss Federal
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B.A. Roy * R.A. Raguso
Olfactory versus visual cues in a floral mimicry system
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The Paleozoic Origin of Enzymatic
Lignin Decomposition Reconstructed
from 31 Fungal Genomes

Dimitrios Floudas,> Manfred Binder,* Robert Riley,® Kerrie Barry, Robert A. Blanchette,?
Bernard Henrissat,” Angel T. Martinez,> Robert otillar,? Joseph W. Spatafora,6 Jagjit S. Yadav,”
Andrea Aerts,? Isabelle Benoit,® Alex Boyd,® Alexis Carlson," Alex Copeland,?

Pedro M. Coutinho,* Ronald P. de Vries,®? Patricia Ferreira,'® Keisha Findley,** Brian Foster,?
Jill Gaskell,*® Dylan Glotzer," Pawet Gérecki,> Joseph Heitman,* Cedar Hesse,® Chiaki Hori,**
Kiyohiko Igarashi,™® Joel A. Jurgens,® Nathan Kallen,* Phil Kersten,'®> Annegret Kohler,*
Ursula Kiies,® T. K. Arun Kumar,*” Alan Kuo,? Kurt LaButti,? Luis F. Larrondo,® Erika Lindquist,?
Albee Ling,1 Vincent Lombard,* Susan Lucas,? Taina Lundell,? Rachael Martin,*

David ]. McLaughlin,’” Ingo Morgenstern,?® Emanuelle Morin,*> Claude Murat,*

Laszlo G. Nagy,* Matt Nolan,? Robin A. Ohm,? Aleksandrina Patyshakuliyeva,’ Antonis Rokas,**
Francisco ]. Ruiz-Duefias,” Grzegorz Sabat,?* Asaf Salamov,? Masahiro Samejima,**

Jeremy Schmutz,?® Jason C. Slot,?* Franz St. John,*? Jan Stenlid,?* Hui Sun,? Sheng Sun,*
Khajamohiddin Syed,” Adrian Tsang,® Ad Wiebenga,® Darcy Young," Antonio Pisabarro,?®
Daniel C. Eastwood,?® Francis Martin,'> Dan Cullen,? Igor V. Grigoriev,?* David S. Hibbett'*

Wood is a major pool of organic carbon that is highly resistant to decay, owing largely to the
presence of lignin. The only organisms capable of substantial lignin decay are white rot fungi in
the Agaricomycetes, which also contains non—lignin-degrading brown rot and ectomycorrhizal
species. Comparative analyses of 31 fungal genomes (12 generated for this study) suggest
that lignin-degrading peroxidases expanded in the lineage leading to the ancestor of the
Agaricomycetes, which is reconstructed as a white rot species, and then contracted in parallel
lineages leading to brown rot and mycorrhizal species. Molecular clock analyses suggest that
the origin of lignin degradation might have coincided with the sharp decrease in the rate of
organic carbon burial around the end of the Carboniferous period.

provides strength and rigidity to wood, nisms have focused on model fungal systems
protects cellulose and hemicellulose from  for white rot (in which all plant cell wall com-
microbial attack, and is the major precursor of  ponents are degraded), such as Phanerochaete

Lignin is a heterogeneous polymer that coal (/). Genomic studies of wood decay orga-
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http://bioinf.mind.meiji.ac.jp/f-rings/

Help | Contact | About US

F-RINGS

HOME Keyword Search BLAST Search Tree View Genome Browser Download Link

HOME

| F-RINGS: the genome database of a fairy ring-forming fungus Lepista sordida

F-RINGS is a genome database for Lepista sordida (a fungus forms fairyring). It provides the genome sequence and gene
annotations derived from whole genome sequencing analysis by the next generation sequencing technologies. L.sordida has
attracted attentions due to not only the fairy ring-forming characteristics, but also production of a plant growth regulator (Choi et
al., 2010, 2014). To accelerate research on the fungus and fairy ring formation, F-RINGS was released here since 2016.

Choi JH, Fushimi K, Abe N, Tanaka H, Maeda S, Morita A, Hara M, Motohashi R, Matsunaga J, Eguchi Y, Ishigaki N, Hashizume D,
Koshino H, Kawagishi H. Disclosure of the "fairy" of fairy-ring-forming fungus Lepista sordida. Chem Bio Chem. 2010 Jul
5;11(10):1373-7. doi: 10.1002/cbic.201000112.

Choi JH, Ohnishi T, Yamakawa Y, Takeda S, Sekiguchi S, Maruyama W, Yamashita K, Suzuki T, Morita A, lkka T, Motohashi R, Kiriiwa Y,
Tobina H, Asai T, Tokuyama S, Hirai H, Yasuda N, Noguchi K, Asakawa T, Sugiyama S, Kan T, Kawagishi H. The source of "fairy rings":
2-azahypoxanthine and its metabolite found in a novel purine metabolic pathway in plants. Angew Chem Int Ed Engl. 2014 Feb
3;563(6):1552-5. doi: 10.1002/anie.201308109.

| Overview of database contents and functions

Whole genomic sequencing was carried out by lllumina GAllx and Roche GS FLX Titanium. Genomic contigs were prepared by a combined assembly of the both data (XXXX et al.
in preparation).

Database contents can be accessible via the four database functions below and the Download page.

. Keyword Search---Gene search by any keywords against gene annotation
. BLAST Search---Gene search by query sequence

. GO Tree View:--Interactive gene search by Gene Ontology term

. Genome Browser---Graphical display of the genome and genes

a ~ w N =

. Download---Page for downloading sequencing and bioinformatic data

Copyright © 2016 Shizuoka University & Meiji University ALL right reserved. latest update 2019/01/08

This work is supported in part by Research Funding for Computational Software Supporting Program from Meiji University.
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Takano et al. (2019) Genome sequence analysis of the fairy ring-forming fungus Lepista sordida
and gene candidates for interaction with plants. Scientific Reports 9, 5888.
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