





LaeA Control of Velvet Family and Cell Fate

pME3714 and pME3715, respectively. For the analysis of VelB- UV tolerance test was carried out as described previously [60]
VelB dimer formation,c-yfp::velBagment was cloned into the with a slight modification. Two-day old conidia were collected in
Swa site of pME3712 generating pME371%0sAcDNA, which ddH,0 and plated out on solid MM (100 conidia per plate). The
was amplified from sexual cDNA library (0ZG320/321), was plates were then irradiated immediately with UV using a UV

cloned into thePmEsite of pME3718 yielding pME3719. crosslinker and the plates were further incubated aC3ar 48 h.
The colony numbers were counted and calculated as a ratio to the
Construction of the veA::ctap/natPplasmid untreated control. UV sensitivity was also tested by spottingl 10

The veA::ctafusion construct encompassing the promoter andof serially diluted conidia (10 to 30on solid MM, which were
terminator sequences was amplified from pME3157 with oligoghen irradiated with UV and incubated at 8 for 48 h.
0ZG304/305. This amplicon was cloned in the bluntéghd site
of pNV1 [55] generating pME3711. Immunoblotting

For detection of GFP signal in 8@ protein extractsa-gfp
Hybridization techniques and analysis of nucleic acids =~ mouse antibody @@itaCruz) was used in combination withne-

Northern [56] and Southern [57] hybridization experiments Hour Western kit (@nscripT). a-Calmodulin rabbit antibodies
were performed as given in detail [9]. Band densities in the(MiLLiPORe) in 1:1000 dilution in TBS 5% (w/v) non fat dry milk
Northern blots were analyzed with IMAGEJ (National Institutes of and secondary goat-rabbit antibodies 1:1000 in dilution in TBS
Health) and normalized against rRNA. DNA and amino acid 5% (w/v) milk were used for the recognition of TAP tag fusion
sequences were analyzed by usingekcene software (DNAstar).  Proteins in 80ng protein extracts. Polyclonal-VeA antibody
Northern blot probes were generated by PCR amplification of therecognizing the native VeA protein was raised in rabbitNG
following genes (primer sets)baAcDNA (abaAbabaAR brlA  SCRIPT).a-VeA antibody (Smg) in TBST 5% (w/v) milk 0.2% (v/v)
cDNA (brlA3 brlA3, mutAcDNA (mutABmutAB nosAcDNA Tween-20 was used for the detection of the VeA protein im§0
(nosABnosABsteAJDNA (steAbsteABnsdDtDNA (nsdDbnsdDy ~ Protein extracts in immunoblotting.
aflR gDNA (@flIR3 aflR3, laeAcDNA (0ZG61/0ZG62), gpdA
gDNA (gpdAbgpdAB tpsAgDNA (OMN176/0OMN177), orlA  Dephosphorylation assay
gDNA (OMN182/0MN183), ipnAgDNA (ipnA%ipnA3, andstcU Protein extracts were prepared in B buffer (100 mM Tris

gDNA (stcUbstcU3. pH 7.5, 300 mM NacCl, 10% Glycerol, 0,1% NP-40, 1 mM DTT,
protease inhibitor mix (BcHE)) without phosphatase inhibitors.
Spore viability test Total protein extract (1 mg) was treated with 10 units of Shrimp

Viability of spores was examined as described [16]. Two-dayrlkaline Phosphatase (SAP, MBirwenTAs) at 3C for 30 min.
old conidia (10 per plate) of wild type and the mutants were SAP-treated extracts were used for immunoblotting.
spread on solid minimal medium (MM) and incubated at37
After 2, 10 days the conidia were collected and counted in aTandem Affinity Purification (TAP) protocol
hemocytometer. Approximately 200 conidia were inoculated on Tap tag experiments and preparation of the protein crude
solid MM and incubated for 2 days at GZ. Survival rates were extracts were performed as explained in detail [9].
calculated as a ratio of the number of growing colonies to the
number of spores inoculated. This test was performed in triplicatel C-MS/MS protein identification

Protocols given elsewhere [9] were followed for further data

Trehalose assay processing and analysis of the proteins.

Trehalose was extracted from conidia and analyzed as described
previously [16,58]. Two-day old conidia6(20%) were collected Fluorescence microscopy
and washed with dd&D. Conidia were resuspended in 2@Dof A. nidulanspores (2000) were inoculated in 8 chambered
ddH20 and incubated at 9 for 20 min and the supernatant porosilicate coverglass systenuN®) supplemented with liquid
was collected by centrifugation. The supernatant was mixed witlnedium. Fluorescence photographs were taken with aovArT
equal volume of 0.2 M sodium citrate (pH 5.5) and samples wer@gserver Z1 (Zeis§ microscope equipped with a uah-
incubated at 3uC for 8 h with or without 3 mU of trehalase tEM:512SC (Rotometrics) digital camera and the®eBook
(Sema), which hydrolyzes trehalose to glucose. The amount 0.0 software packageNnfELLIGENT IMAGING INNOVATIONS ). For
glucose generated was assayed with a glucose assagMd).(S BIFC and GFP studies the following parameters were used; YFP
The amount of glucose by deducting trehalase untreated sampifiter 1000 milliseconds (ms), RFP filter 600 ms, DAPI filter 40 ms,
from trehalase-treated sample was converted into the trehaloggIC filter 200 ms, and GFP filter 400 ms.
amount (pg) per conidium (triplicate).

Sterigmatocystin (ST) and Thin Layer Chromatography
Stress tolerance test (TLC) analysis

Oxidative stress tolerance test was carried out as described gytraction of ST and running on TLC plates were performed as
previously [59]. Hydrogen peroxide sensitivity of conidia wasgegcribed in detail elsewhere previously [49].
tested by incubating 1 ml of conidial suspensions containiig 10

conidia with varying concentrations (0.0, 0.25 or 0.5 M) g+ : .
for 30 min at RT. Each conidia suspension was then diluted withSUpportIng Information
ddH,0, and the conidia were inoculated into solid MM. After Figure S1 The VosA-VelB dimer and fungal development.
incubation at 3¥C for 48 h, colony numbers were counted and Overexpression ofosAselBunder nitrate inducible bidirectional
calculated as a ratio to the untreated control. Sensitivity toniiA niiD promoter. (A) Asexual development of control strain
oxidative stress was also tested by spottingl b serially diluted ~ (empty niiA niiD plasmid), andvosAelBOE strain fniiD::nyfp::
conidia (10 to 18) on solid MM with 0, 2.5, 5 M of HO, and vosAniiA::cyfp::vglBn either ammonium (repressive) or nitrate
incubated at 3uC for 48 h. (inducing) containing plates as nitrogen source under light &£37
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for 3 days. (B) Quantification of asexual conidiation from platesRNA served as loading control. Strains were grown vegetatively
(A). 5x18 conidia were point inoculated. From three independent (20 hours) and 2@y RNA was loaded in each lane.

plates, three sectors (10 Mmwere counted and asexual Found at: doi:10.1371/journal.pgen.1001226.s005 (2.09 MB TIF)
conidiation of the control strain was used as 100% standard

Calculated standard deviations are indicated as vertical bars. constructed. (A). Comparative genomic architectures oflabé

Found at: doi:10.1371/journal.pgen.1001226.s001 (2.29 MB T”:)(AN0807.3) andaeAdeletion loci. The black bar indicates the

Figure S2 Transcript levels ofvelB::ctapnd vosA::ctaguring  region encompassed by Southern hybridization. (B) Autoradiog-
different developmental stages in wild type dael® strain. (A)  raphy results of Southern hybridization verify the homologous
Expression ofvelB::ctapn the wild type andlae® strain during  gene replacement in theeAlocus for straingae®, vosA::ctdp
vegetative growth (14, 24, and 36 hours), after post asexuge®, velB::ctdp laeM. Sizes of the detected restriction fragments
induction under |Ight (12, 24 hours), and sexual induction in theare in agreement with the theoretical maps of the loci (A) The
dark (12, 24, and 48 hours). (B) Expression studieswoitA::ctap numbers at the bottom of the autoradiographs represent the size of
fusion at the same time points of developmegpdAgene  the restriction fragments released as base pairs. (C) Relative
expression and ethidium bromide stained rRNA were used afjystrations of thevosAAN1959.3) andosA::ctdpci. The black
loading controls. 20y RNA was used for each lane. bar indicates the region used for the Southern probe. (D)

Figure S3 Hyperphosphorylation of VeA antimutAdriven GFP  velB::ctaip lae. Restriction bands confirm the loci maps (C).
signal in Hille cells in wild type andae®. (A)a-VeA antibody ~ Found at: doi:10.1371/journal.pgen.1001226.s006 (1.58 MB TIF)
specifically recognizes two VeA protein bands lae®d/ veA Table S1  Fungal strains used in this study.

(aeM); veM strain (14 h vegetative) as control. (B) Hyperpho-gq,nq at: doi:10.1371/journal.pgen.1001226.s007 (0.09 MB DOC)
sphorylation and posttranslational modification of VeA proteins in

lae®/ veA from 14 and 24 h of vegetative growth:Ph;  Table S2  Plasmids employed in this study.

Phosphatase treatment, -Ph; No phosphatase treatmentg80 Found at: doi:10.1371/journal.pgen.1001226.s008 (0.06 MB DOC)

to_t_al protein was used for both immunoblotg. _(C) Compari_son O_f'l'able S3  Oligonucleotides utilized for plasmid constructions
Hdlle cell specific and autofluorescence activity of GFP signal '%nd northern hybridizations.

Hulle cells. Analysis is based on GFP reporter signal expressed pyq ot: 40i:10.1371/journal.pgen.1001226.5009 (0.09 MB DOC)
mutApromoter in wild type andae®. Hille cells were separated
from the cleistothecia by vortexing. n:100 ltucells from wild Table S4 SEQUEST Multiple Consensus Report of VosA::
type andlae® strain were analyzed under fluorescence micro-CTAP tag identifications after nano-LC-ESI-MS2.

scope. Strong real GFP signal originates from the cytoplasm of thieound at: doi:10.1371/journal.pgen.1001226.s010 (0.06 MB DOC)

Htille cells and autofluorescence signal stems from the whole boc%ble S5 SEQUEST Multiple Consensus Report of VosA::
of Hulle cells including thick round cell wall CTAP tag identifications itae® after nano-LC-ESI-MS2.

Found at: doi:10.1371/journal.pgen.1001226.5003 (0.74 MB TIF) 1y at- doi:10.1371/journal.pgen.1001226.5011 (0.09 MB DOC)

Figure S4 LaeA-dependent gene expression. Developmental]_ .
L : able S6 SEQUEST Multiple Consensus Report of VeA::cTAP
Northern hybridizations performed inwvt (veA), lae®/ veAl tag identifications inae/ after nano-LC-ESI-MS2.

(results in N-terminal truncation of the VeA proteilge®/ veA ) - )

strains. Fungal strains were grown in submerged culture ound at: doi:10.1371/journal.pgen.1001226.s012 (0.19 MB
vegetatively for 20 h, on plates asexually (in the light) for 6, 12; 0C)
and 24 h and on plates sexually for 12 & 24 (in the dark). TotalTable S7 SEQUEST Multiple Consensus Report of VelB::
RNA was isolated and transcript levels of genes encoding variouSTAP tag identifications itae® after nano-LC-ESI-MS2.
regulators of development were monitored. The glycolytic gengcound at: doi:10.1371/journal.pgen.1001226.s013 (0.19 MB
gpdAlevels served as internal expression control and ethidiunbOcC)

bromide-stained ribosomal RNA (rRNA) was used as loading

control. 20ng total rRNA was used for each stage. Acknowledgments

Found at: doi:10.1371/journal.pgen.1001226.s004 (1.32 MB TIF)
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Figure S6 Southern hybridizations to verify the fungal strains
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