Figure S4 Hi-C enrichment analysis in regions surrounding translocations in NRRL8044.

Generally, translocation events between two species or individual are visible in Hi-C
data as regions where the observed Hi-C data from one individual significantly differs
from the statistical expectations for those data when mapped to a second individual [3-
5]. Statistical expectations are derived from both the polymer dynamics of long DNA
molecules as well as the biological dynamics of chromatin features in the nucleus, such
as centromeres, telomeres, or chromatin organization patterns such as the Rabl
configuration [6-10]. Common statistical expectations include patterns such as
significant enrichment for Hi-C interactions between loci on the same chromosome as
opposed to loci on different chromosomes (“intrachromosome enrichment”), and a
decay in Hi-C interation frequency that follows a power law with respect to the number
of base pairs separating two loci on the same chromosome (“proximity enrichment”).
Violations of these statistical expectations can identify candidate structural variants or
can be used to confirm structural variants suggested by other means.

We used Hi-C data to confirm three structural variants suggested through mummer
alignments by examining the intrachromosome enrichment for two interchromosomal
translocations and the proximity enrichment for one intrachromosomal translocation. In
each case, the putative translocation was identified by examining the Hi-C link densities
(which are simply the Hi-C link counts normalized by the number of Hi-C restriction
sites) between pairs of loci in the genome at 20kbp resolution, and comparing it to
background link density interactions for the chromosome(s) containing the loci included
in the putative translocation. The ratio of the two Hi-C link densities was calculated and
deemed to confirm the putative translocation if it the link density inside the
translocation was at least five times the background density level.

The translocation events are shown and numbered in Figure 3, reproduced below for
convenience.
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Figure 3. Chromosomal translocations in strain 8044. A) MUMmer plot in which 714.70 was used
as the reference genome (x-axis) and 8044 as the query (y-axis). Red dots alighing with the
diagonal axis indicate syntenic aligned sequence, while blue dots represent an inversion. Dots
off the diagonal indicate a translocation or exchange of DNA between chromosomes.
Homologous chromosomes in different strains along each axis are color coded (Chr.1=red, Chr.
2=orange, Chr.3=yellow, Chr.4=green, Chr.5=light blue, Chr. 6=dark blue). Genome
rearrangements observed in 8044 relative to 714.70 include 1) A translocation of a ~800 Kb
segment of DNA from one end of chromosome 2 onto the end of chromosome 6 (orange
segment); Il) Both translocation and inversion of a small segment of DNA containing a PKS and
several accessory genes from chromosome 4 to the large translocated region (I) on the end of
chromosome 6 (green segment); lll) An intrachromosomal inversion/translocation from the
right arm of chromosome 6 to the opposite (left) arm of the same chromosome. The red line
bisecting chromosome 6 indicates the boundary of two unitigs (34 and 43) that comprise
chromosome 6. B) Plot of 8044 Hi-C data mapped to the 714.70 assembly shows hotspots that
deviate from the diagonal and support these three translocation events (SFigure 4). C) Cartoon
of three translocation events.

The following table provides additional details on these translocations:

Hi-C
Translocation Density Background

Translocated Translocated Destination In Hi-C Enrichment
Translocation  Type Region Start Region End Coordinate Feature Density Score




Chr 2 Chr 2 Chr 6 4,210kbp

| Interchrom. 4,410kbp 5,230kbp +10kb 412.38 81.11 5.08
+10kbp +10kbp =LoKop
Chr 6 5,030
Interchrom Chr 4 Chra (via i:georli)(gdiate
! } o 1,850kbp 1,870kbp . 1750.77 145.30 12.05
inversion +10kbp +10kbp translocation to
- - Chr 25,230
+10kbp in 1)
Intrachrom Chr 6 Chr 6
]| Y 4,250kbp 4,450kbp Chr 6 Okbp 750.37 144.68 5.19

inversion +10kbp +10kbp

Table 1. Translocation details and related Hi-C linkage density data supporting the existence of the
translocation. Translocation coordinates were identified to within 10kbp by examining Hi-C interaction
data at 20kbp resolution and using the center of the identified 20kbp regions as the coordinate.
Enrichment scores were calculated as the ratio of the Hi-C link density within putative translocations as
compared to the interchromosomal or intrachromosomal background depending on the type of the
translocation. Note that translocation Il has a non-zero size, i.e., the existence of the margin of error does
not leave open the possibility that the event is of size 0.

Of particular interest, examining the Hi-C linkage density data shows that translocations
I and Il were related to each other. Translocation II's destination was to the region of
Chr 2 which was itself translocated to Chr 6 as part of translocation I. This is visible in
the Hi-C heatmap in panel B of Figure 4. Translocation Il appears as an enhanced Hi-C
linkage density between a region of Chr 4 and a region of Chr 2 consistent with the
translocation of a small region from Chr 4 to Chr 2. These regions of Chr 2 also show
enhanced Hi-C linkage density with a region of Chr 6 consistent with the translocation of
those regions of Chr 2 to Chr 6. Thus, because there is enhanced Hi-C linkage density
among three different regions, and the source and destination of translocations among
these regions is discernable from the Hi-C linkage density patterns, we can conclude
that the region involved in translocation Il was subsequently included in translocation |
as CBS714 and NRRL8044 diverged evolutionarily.
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