SUPPLEMENTARY MATERIALS
Interpretation of microcolony assays

Cells from asynchronous cultures were seeded on the
surface of a plate at a cell density that optimized distance
between cells and number of cells per field. Selected
fields normally contain budded (S/G,/M) and unbudded
(Go/Gy) cells, oscillating from a 1:1 to a 1:2 ratio. In our
analyses, we concentrated on unbudded cells. A picture
was taken before shifting the incubation temperature to
37 °C (0h), then another picture of the same field was
taken after the 37 °C incubation (either 6h or 24h), and a
final third picture was taken the day after, once the plate
had been re-incubated at 25 °C. The situation of each
Go/G; cell at the beginning of the assay was monitored
after the 37 °C incubations (6h or 24h) and after the
plates were shifted back to 25 °C. The landscape of
possible outcomes is as shown in the Supplementary
Table 5 (indicating “cell bodies” that may raise from the
one-bodied Go/G; cell). Each G1/Gy cells could travel
through any of the indicated categories. In the main
text, we sometimes refer to their trajectory as, for
example, 2 — 1. This indicates that one G;/Gq at Oh
became 2 bodies after the 37 °C incubation, but then one
body lysed, and the other did not bud again despite
reactivating Top2 (25 °C). Likewise, 3 — m means that
the G1/Gq cell became a triplet at 37 °C and then formed
a large microcolony after Top2 re-activation. Because
the quantification of all trajectories is complex, as
shown in the outcome landscape table, we opted for
sunburst charts (Figures 2B, 2F, 3E, 4A). The inner
circle in the sunburst chart depicts proportions of cell
bodies after the 37 °C incubation. The outer circle
depicts proportion of cell bodies after the final 25 °C
incubations for each situation observed in the inner
circle. In order to aid with the interpretation of
trajectories, we used different colors for different cell
body numbers in the inner circle, but kept the colors of
the inner circle for the same progeny in the outer circle.
The changes in body numbers between the inner and the
outer circles are indicated by numbers.

Interpretation of SNP arrays to detect genome
rearrangements

Each SNP array contains 25-base oligonucleotides that
matched either the W303-1A-associated allele or the
YJIM789-associated allele for about 13,000 different
SNPs (out of 55,000 SNPs). The selected SNPs are
distributed evenly across the genome, giving an array
resolution of ~1 Kb (yeast genome is 13 Mb, excluding
the 1-2 Mb of the repetitive ribosomal DNA array). By
measuring the relative amounts of hybridization to each
oligonucleotide, we could detect loss of heterozygosity
(LOH) (an event expected from mitotic recombination),

as well as analyse deletions, duplications, and changes
in chromosome number. Examples of these types of
genome rearrangements are given in the plots shown in
Figure 5E and Supplementary Figure 8. The Y-axis
shows the normalized hybridization ratio to probes
specific to the W303-1A form of the SNP (red) or the
YIM789 form of the SNP (blue). Heterozygous SNPs
have ratios of about 1; in LOH events, SNPs derived
from one homolog have a ratio of near 2 and those
derived from the other have a ratio near 0. One common
pattern is a terminal LOH (T-LOH) event, which can
reflect either a reciprocal crossover or a non-reciprocal
type of recombination termed “break-induced
replication” (BIR, Figure 5E) [1]. A second type of
LOH is an interstitial LOH event (I-LOH) in which a
region of LOH is flanked by heterozygous. I-LOH
events (gene conversions) result from the non-reciprocal
transfer of DNA sequences between homologs. Two
other classes of genomic rearrangements are a
consequence of chromosome non-disjunction. Such
non-disjunction events can result in trisomy or
monosomy. An event in which one homolog is
duplicated and another deleted is called “uniparental
disomy” (UPD) and can reflect a non-disjunction event
in which the two homologs segregate into different
daughter cells.

MATERIALS AND METHODS

Construction of the top2-5/top2-5 isogenic
homozygous diploid (FM1730)

We employed the one-step marker-free transformation-
based protocol described in Supplementary Figure 9.
Briefly, the haploid MATa barlA top2-5 HTA2-GFP
strain used in most experiments (FM1386) was
transformed with a PCR product obtained from a MATa
haploid strain. This product is designed such that it can
only recombine with the MAT locus but not with the
silent HML/HMR loci. We counterselected against the
MATa genotype by spreading 5 pg a-factor on the Petri
dish surface before spreading the transformed cells.
Colonies resistant to a-factor were collected after 3-4
days at 25 °C and checked by PCR for the MATa, MATa
or MATa/MATo genotypes (Supplementary Figure 9).
MATa/MATo diploids were further confirmed by
sporulation capability and 2N DNA content by flow
cytometry [2].

Construction of the top2-5/top2-5 hybrid
heterozygous diploids (FM1873 and MD684)

The top2-5 heterozygous diploids FM1873 and
MD684 were obtained by crossing of haploid strain
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top2-5 derivatives of PSL2 and PSL5. These two
strains are isogenic with W303-1A and YJM789,
respectively, and have been engineered to select and
visually detect chromosome V rearrangements [3].
W303-1A and YJM789 differ by about 55,000 SNPs.
The PSL2 top2-5 (FM1830) and PSL5 top2-5
(FM1832) haploids  were constructed by
transformation with a top2-5:9xmyc:natNT2 product.
This product was amplified by PCR from a CH326
strain derivative in which the top2-5 allele had been
tagged at 3° with sequences for 9 copies of the Myc
epitope [4]. The heterozygous top2-5/top2-5 diploid
FM1873 was obtained by crossing FM1830 and
FM1832. After realizing that FM1873 already carried
genome alterations at 25 °C (3-4 copies of cXIV and
cXlIr T-LOH), other attempts to construct this diploid
were undertaken. Previously, the FM1830 and
FM1832 haploids were analysed and it was determined
that FM1830 had 1-2 copies of ¢XIV. Thus, FM1830
was backcrossed with W303 to cure the strain of
genome alterations. One spore (MD681) was identified
that had the same genotype as FM1830 except that it
had only one copy of chromosome XIV. This strain
was crossed to FM1832 to generate the diploid
MD684. Although these steps of construction were
designed to generate a diploid that was isogenic with
FM1873 lacking the aneuploidy of XIV and the T-
LOH event on cXlIr, subsequent microarray analysis
showed that MD684 still had three to four copies of
X1V, although the T-LOH event on cXIIr was absent.

Clonogenic survivability assays

Clonogenic assays were performed directly on agar
plates to determine survivability of the progeny
regardless the actual number of daughter cells
originated at the restrictive condition. For this purpose,
10” and 102 cells (as estimated after counting cells in an
asynchronous logarithmic culture with a Neubauer
chamber) were spread onto a set of 14 YPD plates.
These plates were then incubated for 0, 3, 6, 9, 12, 24
and 48 h at 37 °C. After that, they were switched to 25
°C to allow the growth of the survivors. Colonies were
counted after 3-4 days and were normalized to the
number of colonies grown without exposure to the
restrictive temperature (O h).

Microcolony assays

For the microcolony analysis, ~1.5 x 10° cells
(counted by a Neubauer chamber) were spread onto a
YPD (or YPD plus 1.2 M Sorbitol) plate to yield a
density on the plate surface of around 25 cells per
10,000 pm?. Defined positions on the plate were
marked by piercing the surface with the needle of a
Singer Sporeplay tetrad microdissector, using its 8 x 8

grid as a reference (12-16 fields in total). The plate
was then transferred to a Leica LMD6000 direct
microscope equipped with a 6.7x and 40x long-range
objectives. The 6.7x was used to locate the marked
fields and the 40x to take pictures of the cells in those
fields (corresponding to 0 h, 25 °C). Next, the plates
were incubated at 37 °C for 6 or 24 h before taking
new pictures of the same fields. The procedure was
repeated one more time after incubating the plate back
at 25 °C for 18-24 h. Finally, the same microcolonies
in the corresponding three frames per field were
identified by eye and categorized as indicated in the
figure legends.

Single cell analysis of the progeny by
micromanipulation

For micromanipulation of the progeny the different
strains were streaked on YPD Petri dishes. Unbudded
cells were harvested with a Singer Sporeplay tetrad
microdissector. Just 12 cells were harvested per plate
and arrayed along the A file stage grid template in order
to avoid prolonged incubations at 25° C. They were then
incubated 6 h at 37 °C and then observed under the
microscope to count the number of cells that originated
from the initial cell. Next, each cell that had at least a
new bud was subjected to a mild attempt to separate the
cell bodies using the needle and the vibration device. If
successful, the largest body remained in the A file,
whereas the other body was transferred to the B file.
Finally, the plate was incubated 4 d at 25 °C to search
for survivors.

Assays to determine segregation and morphology of
the nucleus

The segregation and morphology of the histone-labelled
nucleus (H2A-GFP) was analyzed by wide-field
fluorescence videomicroscopy. An asynchronous
culture was concentrated by centrifugation to ODgg Of 3
and spread onto YPD agar 90 mm Petri dishes. Patches
were made from this plate and mounted on a
microscope slide. They were incubated at 37 °C for 24 h
in high humidity chambers to avoid the patch to dry.
The same fields were photomicrographed at 0, 6 and 24
h, or as reported before [5]. For each time point, a series
of z-focal plane images (10 planes, 0.6 um depth) were
collected on a Leica DMI6000, using a 63x/1.30
immersion objective and an ultrasensitive DFC 350
digital camera, and processed with the AF6000 software
(Leica).

SNP microarrays

In brief, for most experiments, genomic DNA was
obtained from single-colony isolates of experimental
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samples (incubated for six hours at 37 °C) that was labeled
with Cy5-dUTP. Two different types of microarray-
control DNA were used and labelled with Cy3-dUTP. For
some experiments, we used DNA purified from the
FM1873 culture before exposure to 37 °C. In other
experiments, we used DNA from the TOP2/TOP2
isogenic strain JSC24 [1]. Following labeling of the
samples, the experimental and microarray-control DNA
samples were mixed and hybridized to the microarrays
[6]. The microarrays were then scanned at wavelengths
532 and 635 nm with a GenePix scanner, and analyzed by
GenePix Pro software. Hybridization signals for Cy5 and
Cy3 were normalized over the array to a value of 1.
Additional steps of normalization are described in [6].
Following normalization, the ratio of hybridization of the
experimental samples to the control samples for
individual SNPs was 1 if the experimental strain was
heterozygous.
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