Condition-dependent co-regulation of genomic clusters of virulence factors in the grapevine trunk pathogen Neofusicoccum parvum
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Supplementary Tables: 

Table S1: Statistics and SRA accession numbers of PacBio and Illumina genome sequences of N. parvum UCD646So.

	Pacbio RSII (P6-C4)*
	

	Total number of sequences
	698,022

	Total length (bp)
	7,208,421,815

	Average length (bp)
	10,326.93 ± 5900.00

	Median length (bp)
	9,942 

	Longest sequence (bp)
	52,485

	Shortest sequence (bp)
	1,000

	N25 (bp)
	16,976  (88,116 seqs)

	N50 (bp)
	13,840  (206,294 seqs)

	N75 (bp)
	9,677  (358,744 seqs)

	Average GC content (%)
	54.47  ± 6.32

	SRA accession numbers
	SRR3500596, SRR3500597, SRR3500599, SRR3500600, SRR3503438, SRR3500602, SRR3500603, SRR3500604, SRR3500605

	Illumina HiSeq2500
	

	Total number of sequences
	15,724,002

	Total length (bp)
	2,358,600,300

	SRA accession number
	SRR3500598


* Numbers refers to post-filtering data used for assembly, i.e. secondary data.


Table S2:  Comparison of repeat content between assemblies generated with PacBio (N. parvum isolate UCD646So) and Illumina reads (N. parvum isolate UCR-NP2; Blanco-Ulate et al., 2013).

	Assembly
	Length (bp)
	Fraction of genome (%)

	UCD646So (PacBio reads)
	
	

	Total interspersed repeats
	2,055,934
	4.71 

	Simple repeats
	566,971    
	1.30

	Low complexity
	80,974    
	0.19

	Total repeats
	2,703,879
	6.20

	UCR-NP2 (Illumina reads) 
	
	

	Total interspersed repeats
	923,841
	2.17 

	Simple repeats
	533,147
	1.25

	Low complexity
	78,334
	0.18

	Total repeats
	1,535,322
	3.60




[bookmark: _GoBack]




Table S3: Comparison of the predicted proteomes in N. parvum isolate UCD646So and N. parvum isolate UCR-NP2 (Blanco-Ulate et al., 2013).
 
	
	N. parvum UCR-NP2
	N. parvum UCD646So

	N. of predicted peptides
	10,470
	13,124

	Total peptide length (a.a.)
	4,473,280
	6,308,302

	Mean peptide length (a.a.)
	427.25
	480.67

	Median peptide length (a.a.)
	361
	403




Table S4: Gene space completeness estimations using CEGMA (Parra et al., 2009) and BUSCO (Simão et al., 2015). 

	CEGMA 
	

	CEGs found:
	

	Complete CEGs
	240 (96.77%)

	Partial CEGs
	5 (2.02%)

	Missing CEGs
	3 (1.21%)

	BUSCO 
	

	BUSCOs found:
	

	Complete Single-Copy BUSCOs
	1,408 (97.9%) 

	Fragmented BUSCOs
	28 (1.9%)

	Missing BUSCOs
	2 (0.1%)




Table S5: N. parvum CAZymes families involved in plant cell wall degradation.

	Substrate
	CAZyme family
	Enzyme activity
	References

	Cellulose
	GH5
	Endo-β-1,4-glucanase (EC 3.2.1.4)
	van Peij et al., 1998

	 
	GH7
	Endo-β-1,4-glucanase (EC 3.2.1.4)
	 

	 
	GH12
	Endo-β-1,4-glucanase (EC 3.2.1.4)
	van Peij et al., 1998

	 
	GH45
	Endo-β-1,4-glucanase (EC 3.2.1.4)
	 

	 
	GH6
	Cellobiohydrolase (EC 3.2.1.91)
	 

	 
	GH7
	reducing end-acting cellobiohydrolase (EC 3.2.1.176)
	Gielkens et al., 1999

	 
	GH1
	β-glucosidase (EC 3.2.1.21)
	 

	 
	GH3
	β-glucosidase (EC 3.2.1.21)
	Dan et al., 2000; Pel et al,. 2007

	 
	AA9 (formerly GH61)
	Lytic polysaccharide monooxygenase
	 

	 
	AA10 (formerly CBM33)
	Lytic polysaccharide monooxygenase
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	Substrate
	CAZyme family
	Enzyme activity
	References

	Hemicellulose
	
	
	

	Xyloglucan backbone
	GH5
	Xyloglucan endo-β-1,4-glucanase (EC 3.2.1.151)
	 

	 
	GH12
	Xyloglucan endo-β-1,4-glucanase (EC 3.2.1.151)
	van Peij et al., 1998

	 
	GH16
	Xyloglucan endo-β-1,4-glucanase (EC 3.2.1.151)
	 

	Xylan backbone
	GH5
	Endo-1,4-β-xylanase (EC 3.2.1.8)
	Krengel and Dijkstra, 1996

	
	GH7
	Endo-1,4-β-xylanase (EC 3.2.1.8)
	Cantarel et al., 2009

	 
	GH10
	Endo-1,4-β-xylanase (EC 3.2.1.8)
	Krengel and Dijkstra, 1996

	 
	GH11
	Endo-1,4-β-xylanase (EC 3.2.1.8)
	Levasseur et al., 2005

	 
	GH30
	Endo-1,4-β-xylanase (EC 3.2.1.8)
	Krengel and Dijkstra, 1996

	 
	GH43
	Endo-1,4-β-xylanase (EC 3.2.1.8)
	Krengel and Dijkstra, 1996

	 
	GH3
	Endo-1,4-β-xylosidase (EC 3.2.1.37)
	van Peij et al., 1997

	 
	GH39
	Endo-1,4-β-xylosidase (EC 3.2.1.37)
	van Peij et al., 1997

	 
	GH43
	Endo-1,4-β-xylosidase (EC 3.2.1.37)
	van Peij et al., 1997

	Galacto(gluco)mannan backbone
	GH5
	β-1,4-endomannanase (EC 3.2.1.78)
	Ademark et al., 1998

	 
	GH1
	β-1,4-mannosidase (EC 3.2.1.25)
	Ademark et al., 2001

	 
	GH2
	β-1,4-mannosidase (EC 3.2.1.25)
	Ademark et al., 2001

	 
	GH5
	β-1,4-mannosidase (EC 3.2.1.25)
	Ademark et al., 2001

	Hemicellulose
Side-chains
	GH2
	β-1,4-galactosidase (EC 3.2.1.23)
	den Herder et al., 1992; de Vries et al., 1999

	 
	GH35
	β-1,4-galactosidase (EC 3.2.1.23)
	den Herder et al., 1992; Kumar et al., 1992; de Vries et al., 1999

	 
	GH4
	α-galactosidase (EC 3.2.1.22)
	 

	 
	GH27
	α-galactosidase (EC 3.2.1.22)
	den Herder et al., 1992; de Vries et al., 1999

	 
	GH36
	α-galactosidase (EC 3.2.1.22)
	Ademark et al., 2001

	 
	GH3
	α-L-arabinofuranosidase (EC 3.2.1.55)
	Flipphi et al., 1993a

	 
	GH43
	α-L-arabinofuranosidase (EC 3.2.1.55)
	 

	 
	GH51
	α-L-arabinofuranosidase (EC 3.2.1.55)
	Flipphi et al., 1993a

	 
	GH62
	α-L-arabinofuranosidase (EC 3.2.1.55)
	 

	 
	GH1
	β-glucosidase (EC 3.2.1.21)
	Fedorova et al., 2008

	 
	GH3
	β-glucosidase (EC 3.2.1.21)
	Fedorova et al., 2008

	 
	GH115
	Xylan α-1,2-glucuronidase (3.2.1.131)
	 

	 
	GH29
	α-L-fucosidase (EC 3.2.1.51)
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	Substrate
	CAZyme family
	Enzyme activity
	References

	Hemicellulose
Side-chains
	GH95
	α-L-fucosidase (EC 3.2.1.51)
	

	
	GH62
	Arabinoxylan arabinofuranohydrolase (EC 3.2.1.55)
	Gielkens et al., 1997

	
	GH31
	α-xylosidase (EC 3.2.1.177)
	 

	
	CE1
	Acetyl xylan esterase (EC 3.1.1.72)
	van Peij et al., 1998

	 
	CE2
	Acetyl xylan esterase (EC 3.1.1.72)
	van Peij et al., 1998

	 
	CE3
	Acetyl xylan esterase (EC 3.1.1.72)
	van Peij et al., 1998

	 
	CE4
	Acetyl xylan esterase (EC 3.1.1.72)
	van Peij et al., 1998

	 
	CE5
	Acetyl xylan esterase (EC 3.1.1.72)
	van Peij et al., 1998

	 
	CE6
	Acetyl xylan esterase (EC 3.1.1.72)
	van Peij et al., 1998

	 
	CE1
	Cinnamoyl esterase (EC 3.1.1.-);
	de Vries et al., 1997; de Vries et al., 2002c

	
	
	feruloyl esterase (EC 3.1.1.73)
	

	Pectin
	
	 
	 

	Homogalacturonan backbone (1→4)-α-D-galacturonan
	PL1
	Pectin lyase (EC 4.2.2.10)
	Gysler et al., 1990; Harmsen et al., 1990; Kusters-van Someren et al., 1992; de Vries et al., 2002a

	 
	PL1
	Pectate lyase (EC 4.2.2.2)
	Benen et al., 2000

	 
	PL3
	Pectate lyase (EC 4.2.2.2)
	 

	 
	PL9
	Pectate lyase (EC 4.2.2.2)
	 

	 
	GH28
	Endo-/exo- polygalacturonase (EC 3.2.1.15)
	Bussink et al., 1992; Kester and Visser, 1990; Martens-Uzunova et al., 2006; Parenicova et al., 1998; Parenicova et al., 2000a; Parenicova et al., 2000b

	 
	CE8
	Pectin methylesterase (EC 3.1.1.11)
	Khanh et al., 1991

	Rhamnogalacturonan I  (RG-I) backbone
	GH28
	Endo-/exo- rhamnogalacturonase (EC 3.2.1.171)
	Martens-Uzunova et al., 2006 ; Suykerbuyk et al., 1997

	 
	GH78
	α-L-rhamnosidase (EC 3.2.1.40)
	 

	 
	GH88
	D-4,5-unsaturated β-glucuronyl hydrolase (EC 3.2.1.-)
	 

	 
	GH105
	Unsaturated rhamnogalacturonyl hydrolase (EC 3.2.1.172)
	Martens-Uzunova and Schaap, 2009

	 
	CE12
	Rhamnogalacturonan acetylesterase (EC 3.1.1.-);
	Martens-Uzunova and Schaap, 2009; de Vries et al., 2000

	
	
	Pectin acetylesterase (EC 3.1.1.-)
	

	 
	PL4
	Rhamnogalacturonan lyase (EC 4.2.2.-)
	de Vries et al., 2002a

	Xylogalacturonan backbone
	GH28
	Endo-xylogalacturonan hydrolase (EC 3.2.1.-)
	van der Vlugt-Bergmans et al., 2000
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	Substrate
	CAZyme family
	Enzyme activity
	References

	Pectin
Side-chains
	GH3
	α-L-arabinofuranosidase (EC 3.2.1.55)
	 

	 
	GH43
	α-L-arabinofuranosidase (EC 3.2.1.55)
	Martens-Uzunova and Schaap, 2009

	 
	GH51
	α-L-arabinofuranosidase (EC 3.2.1.55)
	Martens-Uzunova and Schaap, 2009

	 
	GH2
	β-1,4-galactosidase (EC 3.2.1.23)
	 

	 
	GH35
	β-1,4-galactosidase (EC 3.2.1.23)
	Martens-Uzunova and Schaap, 2009

	 
	GH3
	Endo-1,4-β-xylosidase (EC 3.2.1.37)
	 

	 
	GH39
	Endo-1,4-β-xylosidase (EC 3.2.1.37)
	 

	 
	GH43
	Endo-1,4-β-xylosidase (EC 3.2.1.37)
	 

	 
	GH43
	Endo-1,5-α-L-arabinanase (EC 3.2.1.99)
	Flipphi et al., 1993b

	 
	GH93
	Exo-α-L-1,5-arabinanase (EC 3.2.1.-)
	 

	 
	GH53
	Endo-β-1,4-galactanase (EC 3.2.1.89)
	Martens-Uzunova and Schaap, 2009; de Vries et al., 2002b

	 
	GH127
	β-L-arabinofuranosidase (EC 3.2.1.185)
	 

	 
	CE1
	Feruloyl esterase (EC 3.1.1.73)
	 

	Lignin
	AA2
	Manganese peroxidase (EC 1.11.1.13);
	Camarero et al., 1999; Glenn et al., 1986; Kuan and Tien, 1993; Ruiz-Dueñas et al., 2001

	
	
	versatile peroxidase (EC 1.11.1.16);
	

	
	
	lignin peroxidase (EC 1.11.1.14);
	

	
	
	peroxidase (EC 1.11.1.-)
	

	Lignin
Auxiliary enzymes
	AA1
	Laccase/p-diphenol:oxygen oxidoreductase/ferroxidase (EC 1.10.3.2);
	Kawai et al., 1987; Levasseur et al., 2013

	
	
	ferroxidase (EC 1.10.3.-);
	

	
	
	laccase-like multicopper oxidase (EC 1.10.3.-)
	

	 
	AA3
	GMC oxidoreductase
	Hernández-Ortega et al., 2012

	 
	AA4 
	Vanillyl alcohol oxidase (EC 1.1.3.38)
	de Jong et al., 1992

	 
	AA5 
	Radical-copper oxidase 
	van den Wymelenberg et al., 2006; Whittaker, 2003

	 
	AA6 
	1,4-Benzoquinone reductase (EC. 1.6.5.6)
	Brock et al., 1995; Jensen et al., 2002; Lee et al., 2007

	
	AA7
	Glucooligosaccharide oxidase (EC 1.1.3.-)
	van Hellemond et al., 2006

	
	AA8
	Iron reductase domain
	





Table S6: Summary of the major putative virulence categories of differentially expressed genes.

	
	Genes up-regulated in PDA vs. wood-agar
	Genes up-regulated in wood-agar vs. PDA
	Genes up-regulated in PDA vs. wood- agar and expressed in planta
	Genes up-regulated in wood-agar vs. PDA and expressed in planta
	Genes exclusively expressed in planta

	Total number of genes
	1,542
	1,349
	1,498
	1,342
	304

	CWDEs
	96
	73
	92
	73
	20

	P450s
	31
	32
	29
	32
	7

	Transporters
	261
	254
	257
	253
	30

	BGC members
	527
	469
	507
	467
	89





























Table S7: Summary of RNA-seq data and mapping metrics. 

	Sample Name
	Cultivar
	Response
	Time point
	Raw reads
	Quality filtered &
 trimmed reads
	Unambi-guously mapped
	Unambi-guously
mapped on
N. parvum
	DESeq2 normalization factor
(N. parvum)

	L-IW_0H_A
	Cabernet Sauvignon
	in planta
	0 hpi
	17,080,537
	17,009,220
	12,772,718
	326
	0.0489

	L-IW_0H_B
	Cabernet Sauvignon
	in planta
	0 hpi
	16,216,795
	16,148,209
	10,364,291
	1,001
	0.1600

	L-IW_0H_C
	Cabernet Sauvignon
	in planta
	0 hpi
	13,730,189
	13,687,700
	9,334,921
	1,163
	0.0498

	L-IW_3H_A
	Cabernet Sauvignon
	in planta
	3 hpi
	17,087,314
	16,987,960
	11,954,551
	484
	0.0277

	L-IW_3H_B
	Cabernet Sauvignon
	in planta
	3 hpi
	10,538,019
	10,497,664
	7,280,564
	529
	0.0457

	L-IW_3H_C
	Cabernet Sauvignon
	in planta
	3 hpi
	18,730,136
	18,624,001
	14,360,789
	88
	0.0117

	L-IW_24H_A
	Cabernet Sauvignon
	in planta
	24 hpi
	18,690,562
	18,618,896
	13,610,256
	12,678
	0.1723

	L-IW_24H_B
	Cabernet Sauvignon
	in planta
	24 hpi
	11,697,985
	11,650,214
	8,719,563
	11,071
	0.1406

	L-IW_24H_C
	Cabernet Sauvignon
	in planta
	24 hpi
	19,221,723
	19,144,491
	14,257,921
	10,567
	0.2069

	L-IW_2W_A
	Cabernet Sauvignon
	in planta
	2 wpi
	13,072,024
	13,015,495
	5,081,751
	431,459
	2.5371

	L-IW_2W_B
	Cabernet Sauvignon
	in planta
	2 wpi
	10,632,384
	10,598,083
	7,296,731
	276,467
	1.8082

	L-IW_2W_C
	Cabernet Sauvignon
	in planta
	2 wpi
	14,726,748
	14,679,472
	10,049,367
	7,190
	0.1096

	L-IW_6W_A
	Cabernet Sauvignon
	in planta
	6 wpi
	16,906,801
	16,842,631
	9,125,477
	47,421
	0.3080

	L-IW_6W_B
	Cabernet Sauvignon
	in planta
	6 wpi
	16,923,299
	16,861,584
	12,307,751
	1,121,647
	6.3882

	L-IW_6W_C
	Cabernet Sauvignon
	in planta
	6 wpi
	15,194,611
	15,127,370
	9,002,838
	2,045,037
	13.1950

	L-IW_8W_A
	Cabernet Sauvignon
	in planta
	8 wpi
	15,101,261
	15,054,369
	7,812,303
	29,701
	0.2514

	L-IW_8W_B
	Cabernet Sauvignon
	in planta
	8 wpi
	11,128,915
	11,091,440
	8,225,617
	32,051
	0.2455

	L-IW_8W_C
	Cabernet Sauvignon
	in planta
	8 wpi
	15,176,567
	15,127,047
	10,663,058
	2,236
	0.0628

	L-IW_12W_A
	Cabernet Sauvignon
	in planta
	12 wpi
	11,202,243
	11,161,820
	7,961,204
	7,488
	0.0420

	L-IW_12W_B
	Cabernet Sauvignon
	in planta
	12 wpi
	14,714,565
	14,658,901
	10,015,926
	16,232
	0.0797

	L-IW_12W_C
	Cabernet Sauvignon
	in planta
	12 wpi
	14,398,588
	14,346,160
	10,461,899
	19,548
	0.1455

	NC1
	Cabernet Sauvignon
	in vitro
	
	
	19,169,958
	10,580,172
	10,580,172
	52.9359

	NC4
	Cabernet Sauvignon
	in vitro
	
	
	18,355,771
	10,353,279
	10,353,279
	67.3637

	NC5
	Cabernet Sauvignon
	in vitro
	
	
	15,891,226
	8,540,882
	8,540,882
	44.1631

	NM2
	Merlot
	in vitro
	
	
	19,578,101
	10,459,087
	10,459,087
	55.7015

	NM5
	Merlot
	in vitro
	
	
	17,918,361
	9,918,434
	9,918,434
	44.2418

	NM8
	Merlot
	in vitro
	
	
	18,370,826
	10,074,872
	10,074,872
	40.9590

	NP1
	PDA
	in vitro
	
	
	17,918,550
	7,073,986
	7,073,986
	33.6190

	NP3
	PDA
	in vitro
	
	
	19,516,123
	10,859,497
	10,859,497
	47.6193

	NP4
	PDA
	in vitro
	
	
	18,667,106
	10,221,219
	10,221,219
	41.4604


* Normalized counts can be reconstructed from dividing mapped reads by the respective normalization factor.















Supplementary Figures: 
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Fig. S1: (A) Contig length distribution (log10 scale) over the N. parvum genome in the assemblies generated using PacBio reads and Illumina reads. (B) Dot plot showing the nucmer alignments between the contigs of the N. parvum UCD646So and N. parvum UCR-NP2 genomes.
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Fig. S2: Graphical representation of telomere sequences found at the ends of the N. parvum contigs. Figure was prepared using WebLogo (Crooks et al., 2004). 
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Fig. S3: Number of reads mapped onto N. parvum UCD646So transcriptome per sample in the in planta (A) and in vitro (B) experiments.
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Fig. S4: Hierarchical clustering analysis of the 78 DE genes during N. parvum infections of grapevine woody stems, using Pearson’s correlation distance (MeV; Saeed et al., 2003).
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Fig. S5: Identification of putatively constitutively expressed genes during N. parvum stem infections using Pearson correlation (R) coefficient and coefficient of variation (CV) cutoffs. R was calculated for each gene by confronting the total number of reads in each biological replicate and the read count of the gene in the corresponding replicate from 24 hpi to 12 wpi. CV was calculated for each gene using normalized count means from 24 hpi to 12 wpi. Genes considered as constitutively expressed (black rounds) show a R > 0.7 and/or a CV < 50%. The non-constitutively expressed genes are represented by red circles.
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Fig. S6: Estimation of most appropriate number of clusters for k-means clustering. Line plot shows “Figure of merit value (FOM; y-axis) values” in function of the number of clusters. (1-20 clusters, 100 iterations) (MeV v.4.9; Saeed et al., 2003). A figure of merit corresponds to an estimate of the predictive power of a clustering algorithm. The lower the adjusted FOM value is, the higher the predictive power of the algorithm. The value of the adjusted FOM for the k-means run decreases intensively until the number of clusters 4 and then levels out at 5. This trend suggests that the optimal number of clusters to perform a k-means clustering analysis for this data set is 4 and that the addition of clusters will not add power to the clustering algorithm.
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