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Fig S1 Length information of the assembled genome sequences. JR2 (GenBank

assembly accession: GCA 000400815.2) and VdLs.16 (GenBank assembly accession:

GCA _013170945.1) are the two released genomes.
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Fig S2 Length information of genes and coding sequences and protein coding
sequences among the sequenced genomes. The orange line in the box represents the
median value of gene, coding sequence or encoded protein for each genome. The yellow
line is the reference that was drawn by the median value derived from the HOMCLT

genome.
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Fig S3 Orthologue clustering among three races in Verticillium dahliae. The
orthologues were clustered by the OrthMCL with the parameters of coverage and

identities >30%.
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Fig S4 Orthologue clustering of race 3 genomes against race 1 and race 2 in Verticillium
dahliae. (A) The orthologue relationship of two race 3 strains (HoMCLT and GF1300)
with those of race 1 and race 2 genomes. (B) Venn plot of two race 3 strains (Gf-Cb5

and GF1192) with race 1 and race 2 genomes.
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Fig S5 GO annotation of the specific orthologues within the divergent strains of race 3.

Two race 3 strains (HOMCLT and GF1300) with 2401 specific orthologues were

compared to other the two race 3 strains (Gf-CB5 and GF1192) with 1929 specific

orthologues. The specific orthologous proteins encoded by HOMCLT and Gf-CbS5 were

collected for GO annotation. The percentage in the X-axis represents the ratio of gene

number in each category compared to the total genes from the HOMCLT and Gf-Cb5

genomes. The significant clusters were selected by the Pearson Chi-Square test, P <

0.05.
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Fig S6 Gene ontology of the divergence orthologue within the race 3 genomes. Two

race 3 strains (HoOMCLT and GF1300) have 2,401 specific orthologues compared to

other two race 3 strains (Gf-CB5 and GF1192) that have 1,929 specific orthologues.

The specific orthologue genes encoded by HOMCLT and Gf-Cb5 were collected for GO

annotation, and significant clusters were selected by the Pearson Chi-Square test, P <

0.05.
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Fig S7 Genome synteny among three races in Verticillium dahliae. (A) race 1 strain
JR2 vs race 2 strain TO22; (B) race 1 strain JR2 vs race 3 strain HOMCLT; (C) race 3
strain HOMCLT vs race 2 strain TO22. (D) Within race 1 stains, JR2 vs VdLs.16.

Synteny between the genomes was constructed by using 5 kb non-overlapping windows.
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Fig S8 Validating the reliability of the chromosome rearrangement sites by the pair-end

reads mapping. (A) Synteny analysis of chromosome rearrangement sites (CRs)



between HOMCLT or TO22 genome versus JR2 genome. (B) The pair-end reads were

mapped to the sequence of chromosome rearrangement sites with the flanking

sequences (+ 2000 bp), the depth for each base was calculated by the coverage read

groups and represented graphically. The red line represents the chromosome
rearrangement sites in the HOMCLT or TO22 genome versus the JR2 genome. There
were only two chromosome rearrangement sites, HOMCLT (Scafflod 8: 589084-593084
bp) and HOMCLT (Scaftlod 10: 1433102-1437102 bp), without insufficient support by
read mapping. (C) Determination of chromosome rearrangement sites between
HoMCLT and JR2 genome. The primer pair (H-CR1-F/R) across the chromosome
rearrangement sites in HOMCLT can be amplified from the HOMCLT genomic DNA,
but they failed in the JR2 genomic DNA; The primer pairs (J1-CR1-F/R and J2-CR1-
F/R) from the synteny blocks of JR2 genome amplified from the JR2 genomic DNA,
but failed in the HOMCLT genomic DNA.
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Fig S9 Race 3 lineage-specific regions by coverage for each sequenced strain as
compared to the reference genome of HoOMCLT. The coverage was calculated by the
step windows (window length: 500 bp; step: 100 bp) in each sequenced strain and the
reference genomes of JR2 and VdLs.16. Step windows with coverage > 50% and depth >
2 x by race 3 strains, but coverage < 50% in the race 2 and race 1 strains were colored
in green, to form the lineage specific regions in the top box. “Sn” represents the
assembly Scaffolds of HOMCLT genome. The short reads of JR2 genome were
downloaded from the NCBI database (SRA: SRR515981).
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Fig S10 Statistics of the length of LSRs among the HoOMCLT, TO22 and JR2 genomes.
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Fig S11 Identification of lineage-specific regions in race 2 relative to race 3 and race 1

in Verticillium dahliae. See the legend also in Figure 5.
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Fig S12 Identification of lineage-specific regions in race 1 relative to race 3 and race 2

in Verticillium dahliae. See the legend also in Figure 5.
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Fig S13 Examination of race 2 lineage-specific regions by coverage for each sequenced

strain relative to the reference genome of TO22. See also the legend of Figure S9.
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Fig S14 Examination of race 1 lineage-specific genomic regions by coverage for each
sequenced strain relative to the reference genome of JR2. See also the legend of Figure

S9.
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Fig S15 Identification of the resistance in germplasm lines against race 3 strains but
susceptible to race 2 and race 1 strains. Three-week-old tomato germplasm seedlings
were root-dip inoculated with the V. dahliae strains of three races, root treatment with
sterile water was set as negative control. Phenotype was photographed at 21 days after
inoculation on tomato plants. (A) Tomato germplasms resistant to the race 3 strain

HoMCLT. (B) Tomato germplasms susceptible to the race 2 strains.
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Fig S16 Quantification polymerase chain reaction (QPCR) of fungal biomass of V.
dahliae strains that carried or lacked (deleted) race 3 candidate avirulence gene (VdR3e)
that infected resistant tomato germplasm [VF6384. Error bars represent standard errors
of the mean. Quantification of the fungal biomass indicated strains in infected tomato
plants by qPCR. DNA was amplified from host root tissues using V. dahliae 1TS
sequence primers. (A) Race 3 VdR3e deletion and complementary race 3 strain
HoMCLT. (B) Overexpressed the VdR3e on race 2 strain TO22. Asterisks * and ***
indicate significant differences of P< 0.05 and P< 0.001 respectively; calculated by

unpaired Student’s z-tests.
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Fig S17 Pathogenicity assay of the VdR3e deletion and complementary strains on
tomato. Two-week-old tomato seedlings were root-dip inoculated with the two
independent VdR3e deletion strains and two complementary transformants of re-
introducing VdR3e with the HoMCLT background, race 3 strain HoMCLT and
treatment with sterile water were set as the positive and negative control, respectively.
(A, C) Phenotype was photographed at 21 days after inoculation on host plants. (B, D)
Quantification the fungal biomass of the indicated strains in infected host plants by
qPCR. DNA was amplified from host stem tissues using V. dahliae 1TS sequence
primers. Error bars represent standard error. Statistical significance was calculated by

an unpaired Student’s ¢-tests. (A, B) cv. Moneymaker, (C, D) cv. Momotaro (1).
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Fig S18 Virulence assay of the VdR2e deletion and complementary strains on tomato.
Two-week-old tomato seedlings were root-dip inoculated with the two independent
VdR2e deletion strains and two complementary transformants of re-introducing VdR2e
with the TO22 background, race 2 strain TO22 and treatment with sterile water were
set as the positive and negative control, respectively. (A, C, E) Phenotype was
photographed at 21 days after inoculation on tomato plants. (B, D, F) Quantification
the fungal biomass of the indicated strains in infected host plants by qPCR. DNA was
amplified from host stem tissues using V. dahliae ITS sequence primers. Error bars
represent standard error. Statistical significance was calculated by an unpaired Student
t-test. * represent P <0.05. (A, B) cv. Aibou (1), (C, D) cv. Moneymaker, (E, F) cv.

Momotaro (1).
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