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Relative Expression in WT vs mutants (FVRsrl & FVYEfm3)

Background: MADS-box TFs

+ The MADS-box TFs are involved in the co-regulation of genes, signal Putative hub genes
transduction and developmental functions

 Have a highly conserved motif across a wide range of eukaryotes

 First four proteins identified -- MCM1, AGAMOUS, DERCIENS, and
SRF1

 Knockout mutants were constructed to analyze the role of Mads1 and
Mads2 In secondary metabolism and sexual reproduction in F
verticillioides

 Madsl produced significantly less FB, than the WT

 PKS gene expression levels decreased as time passed, with 14 of the
PKS transcripts in Mads1 at least half of that of the WT, 10-dpi

« EXxpression of
neighboring genes were
altered in FYRsrl when
compared to WT (5-
and 7-dpi)

Subnetwork A Subnetwork B

e Two neighboring genes
(FVEG_06215 and
FVEG_07056) were
significantly upregulated
In FVYEfm3 when
compared to WT

Summary
ldentification of MADS-Box TF regulatory pathways nigher expression in s lower expression n * Network-based gene association analysis was used to predict two
AT i subnetworks downstream of MADS1 important for FB1 regulation
* Five genes were selected for knockout and functional characterization
KWiId type and Mads1 \ In silico analysis Gene-deletion Confirmation « All five gene-deletion mutants affected secondary metabolism
* Myro medlum ExtpeCted (rene Protemdomann ~ =of Yeast Known Function ¢ FV ?Srl and FVEme mUtatIOnS rESUItEd In a Slgnlflcant FBl redUCthn
° 1t I m prediction  Paralogs  Homolog e FVYNoal and ] ]
Inltlal InOCUIum Ou CO eS FVEG 00035 508 Ribosome- NOGI Required for 60s ribosome sub-unit biogenesis in veast g ° Su Dnetwork gene eXpreSS|On was altered N FVRsrl and FVEfm3
° 7_day Old’ 150 rpm bindmg GTPase FVCUpg were
. - . FVEG 02390 RAS GTPase Leopy  RSRI.RAS2, GTP-binding protemn of the Ras superfamly; required for ] — —
® B|O|0g|ca| rephcates R;\}SI,GSPLbud.sitesl'election,1110rglu;11‘pg.icalclhalgge.sinresponseto confirmed by - * SV?S‘:R]— I RAS ?Tpise and TVEFMB _ rl:sthyltrans-rerase have a
) GSP2 mating pheromone, and efficient cell fusion
o 03 g Of myCe“a as * Eg(:% r?dear.]resrr?gtigél’lllteer FVEG 07056 HomeoboxKN  4copies  CTUP9, TOSS Ho1neolc)101nain-0011tainingtranscriptionalrepressor; SOUthern b IOt Irectiona Impac on ranscrlp lon in nelg Orlng genes
: Domam regulates expression of PTR2, which encodes a major 1 " "
InOCUIum enes y pe}atiditranfporter;importedpeptidesacti\-'ateubiiuitin- i FVRSI’l, Fvcyn?), - ° FVRSR]‘ and FVEFM3 Ilkely play hUb rOIe In predICted SUbnetworkS
° Harve Sted 5_ and 7_dp| g dependentproteolysis, resulting i degradation of Cup9p

and FYEfm3 were

° " and de-repression of PTR2 transcription; protem abundance
° R NA extractlon Vegetatlve development increases in response to DNA replication stress CcO nfl rm ed by PCR
g enes FVEG 07804 Cyanase C (cyanate loopy None Unknown
1 2 3 4 5 6 7 8 9

[yase
e Seguencing | | | . Other genes and signaling —! j — — Literature cited
« 5 samples/time point/ strain pathways under MADS- e Pmtelgf‘?mﬂm P:'tl‘-ﬁ Hﬁeﬂslt hnotin Functon FVEG 00035 FVEG 07056 Ortiz, C.S., and Shim, W.-B. 2013. The role of MADS-box transcription factors in secondary metabolism
box TF regulation precein Fartgs Homehg _ | - and sexual development in the maize pathogen Fusarium verticillioides. Microbiology 159:2259-2268.
FVEG 11168 Methyltransferase  1copy  EFMS, S-adenosyhnetlhmnme-dependfent1neth‘\fltran§terase;se\-'en- Kim, M., Zhang, H., Woloshuk, C., Shim, W.-B., and Yoon, B.-J. 2015b. Computational identification of
\ \ J ML, et s eyl whch eyt genetic subnetwork modules associated with maize defense response to Fusarium verticillioides.
YNLO4C  translation elongation factor EF2 (Eftp and Eft2p) BMC Bioinformatics 16:S12.

FVEG 07804 Cyanase C (cyanatel copy ~ None Unknown
[yase)
FVEG 07056 HomeoboxKN 4 copies CUPY, TOSS Homeodomarn-contamning transcriptional repressor, regulates
Domarn expresston of PTRY, which encodes a major peptide
transporter, nported peptides activate ubiquitin-dependent
proteolysis, resulting i degradation of Cup9p and de-
repression of PTR2 transcription; protein abundance tnoreases
In response to DNA replication stress

Acknowledgements

This project was supported by the United States Department of Agriculture USDA-NIFA Agriculture and
Food Research Initiative Competitive Grants Program under contract 2013-68004-20359.

WT Ect FvNogl WT FvCup9 Ect FvCup9




	Characterizing MADS-box transcription factor-mediated regulation of fumonisin biosynthesis in Fusarium verticillioides with �computational subnetwork module analysis�

