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Figure 5: Methylation density across transcription start sites (TSS) found in 131 genes
associated to polysaccharide degradation in B. cinerea (27). Methylation level (Vertical axis)
at each time point (T1, red; T8, green and T8P, blue) was identified as the proportion of
methylated cytosines against all cytosines in 30bp windows 1.5kb before and after the
transcription start site (TSS) (Horizontal axis). A) Methylation level for all mCs; B) Methylation
level for CpG context; C) Methylation level for CpHpG context and D) Methylation level for
CpHpH context.
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Figure 6: Analysis of in vitro culture induced DMRs in Botrytis cinerea. (a) Length
distribution of in vitro culture induced DMRs (i.e., regions presenting significantly different
methylation levels between one sample and the other two samples (FDR<0.01)) in Botrytis
cinerea. DRMs were determined using a three sample Kruskal-Wallis test. Methylation levels
were analysed by sliding window analysis using swDMR. (b) Methylation level distribution in in
vitro induced DMRs. Boxplot of 3 sample sliding window differential methylation analysis using

swDMR. The boxplots shows the distribution of each methylation in each context (CG, CHG and
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CHH) at three time points (T1, T8 and T8P), circles indicate DMRs with outlier levels of

methylation.
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Table 1: Botrytis cinerea virulence genes with known function overlapping with in vitro
culture induced DMRs. Columns Gene Variant and Gene/DMR overlap indicate the number
(#) and percentage (%) of genes in each functional group with a genetic variant or overlapping
with a Differentially Methylated Region respectively. Column DMR type indicate how
methylation levels changed when comparing all three samples (T1, T8 and T8P). DMRs were
grouped according to their changing patterns into recovery (T1=T8P) and non-recovery (T1<
>T8P). Two subgroups where found for recovery (T1=T8P<T8 (Type 0) and T1=T8P > T8
(Type 2)) and non-recovery (T1>T8=T8P (Type la) and T1=T8<T8P (Type 1b)). Virul. s.l.
indicates virulence genes in abroad sense and include genes associated to: Appressorium

formation, virulence on a strict sense and CAZyme genes.

Gene Gene/DMR
. DMR Type
Variant overlap
Gene Function Total Reference
Recovery oy
#G/D | %G/D | #G/D | %G/D recov
0 2 la | 1b

i Amselem et al.,

Housekeeping 5 - - - - - - - - 2011
i Amselem et al.,

Apoptosis 10 2 20 4 40.0 3 1 - - 2011
R Amselem et al.,

Conidiation 16 - - 6 37.5 1 2 - 3 2011
Mating and fruit body 32 6 18.8 6 18.7 1 4 1 1 Amselem et al.,

development 2011
Secondary metabolism 51 4 7.8 14 27.5 9 3 2 3 Amsezlt(e)Tlet al,
Signalling pathways 176 6 34 54 30.7 12 17 | 7 | 20 Amsezlt(a)Tlet al.,
Sclerotium formation 249 7 2.8 67 269 | 26 | 31 | 10| 13 Amsez'%Tlet al,
_. | Appressorium 12 2 16.7 3 250 | 1| - | -| 3 Amsez'%Tlet al,

%)

= | Virulence ss. 17 1 5.9 4 235 | 1| 1 | 1| 2 | Choqueretal,

2 2007
= | CAZyme genes 1155 | 50 43 | 320 | 277 |112|132 | 45| 99 B'aglco'z%'laf et

Total 1577 68 4.3 478 30.3 | 166 | 191 | 66 | 144
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Table 2: Number of Differentially Methylated Regions (DMRs) between T1, T8 and T8P
samples. DRMs (i.e., regions presenting significantly different methylation levels between one
sample and the other two samples (FDR<0.01)) were determined using a three sample Kruskal-
Wallis test. Methylation levels were analysed by sliding window analysis using SWDMR. DMRs
were determined for all cytosines and for three methylation contexts. DMRs were grouped
according to their changing patterns into recovery (T1=T8P) and non-recovery (T1l< > T8P).
Two subgroups where found for recovery (T1=T8P < T8 (Type 0) and T1=T8P > T8 (Type 2))
and non-recovery (T1>T8=T8P (Type 1a) and T1=T8<T8P (Type 1b)). Percentage of the total

DMRs for each pattern type/sequence context is shown in parenthesis.

(0)
Recovery (%) Total _ No recovery
Type 0 Type 2 (%) induced induced
(Type 1a) (Type 1b)
mC 2822 | 757 (26.82) 860 (30.47) | 1617 (57.30) | 452 (16.02) | 753 (26.68)
CG 70 | 17 (24.29) 15 (21.43) 32 (45.71) | 14 (20.00) 24 (34.29)
CHG 82 | 14 (17.07) 30 (36.59) 44 (53.66) | 15(18.29) 23 (28.05)
CHH 1248 | 303 (24.28) 490 (39.26) | 793 (63.54) | 137 (10.98)) | 318 (25.48)
Total 4222 | 1395 (33.04) | 1091 (25.84) | 2486(58.88) | 618 (14.64) | 1118 (26.48)
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Table 3: Botrytis cinerea in vitro induced Differentially Methylated Regions overlapping
with genes. DRMs overlapping with genes (i.e., regions presenting significantly different
methylation levels between one sample and the other two samples (FDR<0.01)) were determined
using a three sample Kruskal-Wallis test. Methylation levels were analyzed by sliding window
analysis using SwDMR. DMRs were determined for all cytosines and for three methylation
contexts. DMRs were grouped according to the genic region they overlapped with (i.e, Promoter,
promoter and Gene body, promoter, Gene body and 3'UTR, gene body and 3’UTR and gene
body). (**) Percentage of the total DMRs overlapping with each particular genic region. (*)

Percentage of the total number of genes showing a methylation recovery pattern.

Promoter,

Tomgmes [ STl | Foe | G | ot | Gy
“ ody (* *)
mC 3055 626 (20.49) 61 (2.00) 1022 (33.45) | 923 (30.21) 423 (13.85)
CG 68 3 (441) 0 (0.00) 24 (35.29) 21 (30.88) 20 (29.41)
CHG 84 8 (9.52) 0 (0.00) 29 (34.52) 27 (32.14) 20 (23.81)
CHH 1339 248 (18.52) 32(2.39) 443 (33.08) 413 (30.84) 203 (15.16)
Recovery
genes (**)
mC 1713 (56.07) | 345 (20.14) 43 (2.51) 545 (31.82) | 537(31.35) | 243 (14.19)
CG 32 (47.06) 2 (6.25) 0 (0.00) 11 (34.38) 9 (28.13) 10 (31.25)
CHG 46 (54.76) 4 (8.70) 1(2.17) 13 (28.26) 16 (34.78) 12 (26.09)
CHH 863 (64.45) 175 (20.28) 21 (2.43) 286 (33.14) 252 (29.20) 129 (14.95)
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Supplementary Information

Fig. S1 Schematic representation of experimental design

Fig. S1 Seven replicated Botrytis cinerea cultures were initiated from a single frozen inoculum and
cultured for 36 weeks. All replicates were subcultured every 4 weeks to fresh culture medium and
mycelia were kept for DNA analysis (MSAPs, WGS, and BS-WGS). Conidia from five randomly selected
replicates (highlighted in red) at each time point were collected and used for virulence analysis by
inoculating five Arabidopsis thaliana. Inoculated A. thaliana leaves* at T1, T8 and T8P were collected 72
hours after inoculation for estimation of in planta fungal development by quantitative PCR. Conidia from
were collected from A. thaliana tissue infected with T8 fungus and were re-cultured for a short time to

generate conidia to test virulence recovery.
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Fig. S2 Correlation between pairwise molecular differentiation and changes in virulence observed during

in vitro culture of B. cinerea.
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Fig. S2 Correlations were calculate

usin

g mant

e test analysis on pairwise PhiPT values (GD)

(generated from MSAP data obtained using Mspl (a) and Hpall (b)) and differences in virulence

between culture time points (VirD). Analysis using 1000 permutations showed significant

correlations (a: P = 0.005; b: P = 0.002).
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gonucleotide used for MSAP and gqPCR

Oligo name Function Sequence

IASK1 gqPCR ASK forward primer | CTTATCGGATTTCTCTATGTTTGGC
IASK2 gPCR ASK reverse primer GAGCTCCTGTTTATTTAACTTGTACATACC
CG11 gPCR CG1 forward primer | AGCCTTATGTCCCTTCCCTTG
CG12 gPCR CG1 reverse primer GAAGAGAAATGGAAAATGGTGAG
Ad Hpall/Mspl MSAP Reverse Adaptor GACGATGAGTCTAGAA

Ad. Hpall/Mspl MSAP Forward Adaptor CGTTCT AGACTCATC

Ad. EcoRl MSAP Reverse Adaptor AATTGGTACGCAGTCTAC

Ad EcoRlI MSAP Forward Adaptor CTCGTAGACTGCGTACC

Pre. EcoRI MSAP Preselective primer GACTGCGTACCAATTCA

Pre. Hpall/Mspl MSAP Preselective primer GATGAGTCCTGAGCGGC

EcoRI2 MSAP Selective primer GACTGCGTACCAATTCAAC

Hpall 2.1 MSAP Selective primer GATGAGTCCTGAGCGGCA

42
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Table S2 B. cinerea genes presenting sequence variants between 1 (T1) and 8 (T8) month old

cultures.

Table S2 + indicates the functional group the gene carrying the sequence variant belongs to. Some
genes present more than one sequence variant and can be present in more than one functional

group. Variant categories were analysed using CooVar, bedtools and custom scripts.
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Table S3 Average coverage statistics for Whole Genome Bisulfite Sequenced samples.

Table S3 Average measurements were obtained from three replicates at each time point.

B05.10 genome using

Sequencing reads from all samples were mapped to B. ciniera

Bismark/Bowtie2.

Sample Mean Std dev Cytosine Cytosine mC (>1x)
Coverage coverage coverage (>4x)

T1 54.9939 20.3428 92.55% 87.65% 10.99%

T8 33.1991 13.868 91.50% 81.07% 9.14%

T8P 45.0209 17.0144 93.42% 86.67% 10.63%

44
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24 Table S4 Genome mapping statistics from 9 bisulfite converted Botrytis samples.

25 Table S4 Sequencing reads from all samples were mapped to B. ciniera B05.10 genome using

26 Bismark/Bowtie2

Total methylated C's Total non-methylated C's % methylation
%mC
Samples Total bp % Map. Effic CpG CHG CHH CpG CHG CHH CpG CHG CHH

T1BS1 26382612 67.6 477254 438983 2499975 130600424 111869938 391807290 0.36 0.39 0.63 0.54

T1BS2 34048060 62.9 526341 485477 2494454 155155501 134341879 485255169 0.34 0.36 0.51 0.45

T1BS3 17347608 61.1 306505 279816 1575956 77226256 66054702 232502707 0.40 0.42 0.67 0.57

AvT1 25926093.33 63.87 436700.00 401425.33 2190128.33 120994060.33 104088839.67 369855055.33 0.36 0.38 0.59 0.52

T8BS1 18543427 62 394348 360641 1568745 83351098 71894819 257263175 0.47 0.50 0.61 0.56

T8BS2 12613134 60.7 248968 229853 902624 55786373 47759672 166229028 0.44 0.48 0.54 0.51

T8BS3 17117307 65.1 391446 360065 2142019 79537475 69135859 257486354 0.49 0.52 0.83 0.71

AvT8 16091289.33 62.60 344920.67 316853.00 1537796.00 72891648.67 62930116.67 226992852.33 0.47 0.50 0.67 0.59

T8PBS1 28336888 62.3 524875 487874 3561078 126943754 110309124 404488048 0.41 0.44 0.87 0.71

T8PBS2 18471780 66.9 435528 403984 2932991 89352607 77332840 279892313 0.49 0.52 1.04 0.84

T8PBS3 14694194 54.3 220458 201667 924438 57483914 49293008 173794940 0.38 0.41 0.53 0.48

AvT8P 20500954.00 61.17 393620.33 364508.33 2472835.67 91260091.67 78978324.00 286058433.67 0.43 0.46 0.86 0.68
27
28
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29  Table S5 Botrytis cinerea CAZYme genes selected for the analysis of methylation density shown on

30 Figure 5.

31 Table S5 (Modified from Blanco-Ulate et al 2014)

32
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Table S6 In vitro culture and plant induced and differentially Methylated Regions (DMRs) in Botrytis

cinerea.

Table S6 DMRs were determined from whole genome bisulfite sequencing data using 3 sample
Kruskal-Wallis test on a sliding window analysis conducted through swDMR. Methylation levels
(%mC) were calculated as proportion of methylation (i.e., number of methylated Cs divided by the
total number of Cs) and were considered significantly different when the calculated FDR was lower
than 0.01. Three replicates were used per time point (TO, T8 and T8P, 2, 8 month in culture and 8
months and inoculation onto A. thaliana respectively). Samples were grouped according to four
patterns on DNA methylation behavior (2, TO=T8P > T8; 1a, TO>T8=T8P; 1b, TO=T8<T8P and O,

TO=T8P < T8). Coverage indicates the calculated average sequencing coverage for each DMR.
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Table S7 Botrytis cinerea in vitro induce D/j%‘erent/a y Methylated Regions overlapping with genes.

Table S7 DRMs overlapping with genes (i.e., regions presenting significantly different methylation
levels between one sample and the other two samples (FDR<0.01)) were determined using a three
sample Kruskal-Wallis test. Methylation levels were analyzed by sliding window analysis using
swDMR. DMRs were determined for all context. DMRs were grouped according to the genic region
they overlapped with (i.e, Promoter, promoter and Gene body, promoter, Gene body and 3'UTR,
gene body and 3’UTR and gene body). Methylation pattern was considered as recovered when

methylation at TO was equal (not significantly different) to T8P and lower or higher than that at T8.
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54  Table S8 B. cinerea genes with known function overlapping with in vitro culture induced DMRs.

55 Table S8 Colums mC, CG, CHG and CHH indicate what region of the gene overlaps with the DRM
56 and in what Cytosine context the DMR is observed (mC= all Cytosines; CG, CHG and CHH ). DRM type
57 indicates what DNA methylation behavior the DMR showed when comparing all three samples (2,

58  T1=T8P >T8; 1a, T1>T8=T8P; 1b, T1=T8<T8P and 0, T1=T8P < T8).

59 in vitro culture of B. cinerea.
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