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File S1. Expanded Materials and Methods 

Strain construction 

Most of the details of the strain constructions are in Table S1. As in previous studies 

(for example, Lee et al., 2009), we used derivatives of the sequence-diverged haploids 

W303-1A and YJM789. These haploids with various genetic alterations were crossed to 

generate the diploids used to assay genetic instability. Most haploid strains were 

constructed by transformation with PCR-generated DNA fragments or by sporulating 

nearly-isogenic diploids. The genotypes of spores for auxotrophic markers were 

determined by replica-plating spore-derived colonies to omission media. The 

replacements of genes with drug-resistance markers were confirmed by PCR analysis 

as described in Tables S2 and S3. Mating type was determined by PCR with primers 

MATaF, MATalphaF, and MATR (Table S3). MATa and MAT loci were associated with 

500 and 400 bp fragments, respectively.  

 

Measurements of rates of genetic instability induced by loss of RNase H 

We used three methods to examine the rates of instability in strains with mutations 

affecting RNase H activity. We first measured the frequency of genomic alterations in 

sub-cultured diploid strains of the following genotypes: wild-type, rnh1∆, rnh201∆, rnh1∆ 

rnh201∆, pol2-M644L, and rnh201∆ pol2-M644L. All diploids were generated by 

crossing haploids isogenic with W303-1A and YJM789. Two independently-derived 

isolates from each strain were streaked with a toothpick to single colony density on rich 

growth medium (YPD) for the first subculture. For the second subculture, five-ten 

colonies from each isolate were then re-streaked to YPD. One colony derived from each 

of these ten to twenty colonies was then re-streaked again. For the mutant backgrounds, 

this procedure was repeated twenty times. For the wild-type, only ten sub-culturings 
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were performed. All sub-culturing experiments were done at 300 C. Following sub-

culturing, the passaged strains were examined by whole-genome microarrays as 

described below.  

The second method of measuring genome stability was to monitor the frequency of 

formation of red/white sectored colonies in strains in which the ADE2 gene was inserted 

near the right telomere of one copy of chromosome IV and the K. lactis URA3 was 

inserted at the allelic position on the other copy (Fig. 3). The homologs with the ADE2 

and URA3 genes had wild-type and mutant alleles of the centromere-linked TRP1 gene, 

respectively. Experiments were initiated using colonies formed on YPD plates. For each 

genotype, we used one colony from two independently-constructed diploids. Each 

colony was suspended in water, and diluted to a concentration that resulted in about 

1000 cells per plate on the diagnostic medium (SD-arginine with 10 micrograms/ml 

adenine). After three days of growth, we scored plates for red/white sectors using a 

dissecting microscope. Cells from each sector were then re-streaked to YPD plates and, 

after two days of growth, the resulting colonies were replica-plated to media lacking 

uracil or tryptophan. If all of the colonies purified from the white sector were Ura-, the 

sectored colony was classified as resulting from a reciprocal crossover (Fig. 3A). If all 

colonies derived from the white sector were Ura+, the strain was classified as resulting 

from BIR (Fig. 3B). White sectors that had mixtures of Ura+ and Ura- colonies were not 

used in our analysis; such sectored colonies could reflect events that occurred 

subsequent to the first division. Sectored colonies could also result from chromosome 

loss. In such colonies, the red sector would be Trp-. Of 173 red/white sectored colonies, 

only one example of chromosome loss was observed.  

The assay of genome instability based on red/white colony formation has the 

unfortunate characteristic of being non-selective. For the third assay, we selected for 

loss of the heterozygous URA3 gene located near the right telomere by plating cells on 
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medium containing 5-fluoro-orotate (5-FOA). For this assay, we suspended colonies of 

each strain in 1 ml of water, and plated about 100 microliters of each undiluted 

suspension on medium containing 5-FOA (1 mg/ml), and a dilution of the suspension on 

non-selective medium (SD-complete medium). Between 15 and 25 colonies were 

examined for each genotype. From measurements of the number of 5-FOAR colonies 

and the total number of cells in each colony/culture, we calculated the rate of 5-FOAR 

using the method of the median (Lea and Coulson, 1949). To obtain the 95% confidence 

intervals for the rate estimates, we used Table B11 in Altman (1990).  

 

Microarray analysis 

 DNA samples for microarray analysis were prepared by methods similar to those 

described in St. Charles et al. (2012). In brief, yeast cells were grown to stationary phase 

in liquid YPD cultures (5-15 ml). Cells were harvested by centrifugation, and the resulting 

cell pellet was resuspended in about 500 microliters of 420 molten agarose (0.5% low-

melt agarose in 100 mM EDTA); 20 microliters of a 25 mg/ml solution of Zymolyase was 

then added. This mixture was distributed among about seven plug molds, each 

containing about 100 microliters. The samples were allowed to solidify at 4C for 30 

minutes. After solidifying, the plugs were suspended in 1ml of 10mM Tris/500mM EDTA 

(TE buffer), and incubated in a 15 ml tube at 37C for at least 10 hours. 100 microliters 

of a 5% sarcosyl, 5 mg/ml proteinase-K in 500mM of EDTA (pH7.5) solution was then 

added to each sample, and the samples were incubated at 50 C for at least 12 hours. 

Each plug was then washed twice with TE buffer. The second incubation was performed 

with shaking at 4 C for at least 12 hours. After 12 hours, we did a third wash at 40 with 

TE buffer.  
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 DNA was then extracted from four plugs of each sample using methods 

described in St. Charles et al. (2012). The samples were sonicated to yield DNA 

fragments of about 250 bp. The samples derived from each plug were pooled for 

labeling with fluorescent dyes. Each sample had about 100 micrograms/ml of DNA, and 

about 10 microliters was used in the labeling reactions.  

For our method of analysis, the hybridization of DNA derived from experimental 

strains with LOH events was performed in competition with DNA from control strains 

heterozygous for all SNPs. The experimental strains were labeled with Cy3-dUTP, 

whereas the control strain was labeled with Cy5-dUTP (details in St. Charles et al., 

2012). The labeled nucleotides were provided as part of the Invitrogen Bioprime Array 

CGH Genome Labeling Module. The control and experimental labeled samples were 

combined, and hybridized to the microarrays. Two types of custom-made Agilent 

microarrays were used, one to analyze LOH events throughout the genome (St. Charles 

et al., 2012) and one to examine LOH events on the right arm of chromosome IV (St. 

Charles and Petes, 2013). The sequences and locations of oligonucleotides on the 

whole-genome array are in Table S5 (St. Charles et al., 2012), and the sequences and 

locations of oligonucleotides on the chromosome IV-specific array are in Table S9 (St. 

Charles and Petes, 2013).  

After hybridization (conditions described in St. Charles et al., 2012), the arrays were 

scanned using the GenePix scanner and GenePix Pro 6.1 software. A GenePix Results  

(.gpr) file was generated for each sample using the Batch Analysis feature in Gene Pix 

Pro 6.1. This file contains a “ratio of medians (635 nm/532 nm)” for each oligonucleotide 

represented on the microarray. This ratio reflects the fluorescence of the Cy5-labeled 

experimental sample relative to the Cy3-labeled control. Each SNP analyzed was 

represented by at least four 25-base oligonucleotides, two identical to the Watson and 

Crick strands containing the W303-1A allele and two identical to the Watson and Crick 
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strands of the YJM789 allele. We used programs written in Perl and R to automate the 

analysis and to plot hybridization levels throughout the genome (programs available on 

request). The resulting plots were done at two levels of resolution. Low-resolution plots 

depicted hybridization ratios that are the moving average of ten adjacent SNPs, whereas 

high-resolution plots show the ratio of medians at each individual SNP. We eliminated 

from the analysis any oligonucleotides that were “flagged” by the GenePix Pro 6.1 

software or that had a level of fluorescence that was in the bottom 5% of intensities in 

both the 635 nm and 532 nm channels.  

Following normalization, the hybridization ratios of heterozygous SNPs for the 

experimental samples were about 1 to both the W303-1A- and YJM789-related SNPs. 

For LOH regions in which W303-1A-related SNPs were homozygous, the ratio of 

hybridization to these SNPs was about 1.5 and the ratio of hybridization to YJM789-

related SNPs was about 0.2. For LOH regions in which YJM789-related SNPs became 

homozygous, these ratios were reversed. 

 Microarray slides were re-used about six times by stripping the slides of the 

labeled DNA. Microarray slides containing DNA probes were stripped by placing them in 

stripping buffer (10 mM potassium phosphate, pH 6.6), and slowly heating to them to the 

boiling point over about one hour.  After rinsing in water, the slides were stored in a 

nitrogen-containing cabinet. The slides that cover the microarray slides (gasket slides) 

were boiled in the stripping buffer for 40 minutes, rinsed in water, and dried by 

centrifugation. Following stripping, we usually allowed the slides to dry for two days 

before they were used again.  

 

Associating genomic elements with LOH transitions in sub-cultured strains 

 One of the main goals of this research was to find out whether the LOH events 

resulting from loss of RNase H were enriched at the locations of specific genomic 
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elements. The rationale for our analysis is that the breakpoints associated with LOH 

events should be located near the site of the recombinogenic lesion. In our analysis, we 

examined only events in which at least two or more adjacent SNPs underwent LOH. To 

determine the likely “window” containing the recombination initiation site, we used the 

same procedure employed in our previous studies (for example, St. Charles and Petes, 

2013). For interstitial LOH events, we used an association window that included all 

sequences located between the heterozygous SNPs that most closely flanked the LOH 

region. For terminal LOH events, the association window was 10 kb centromere-

proximal and 10 kb centromere-distal from the homozygous SNP that was closest to the 

LOH event. Some events were found in most or all of the sub-cultured strains derived 

from a single isolate. Since these events (marked “redundant” in Table S5) were likely 

generated in the isolate before sub-culturing, we included redundant events in each 

category as single events. 

We next determined whether specific genetic elements were over-represented in the 

association windows of different mutant strains. This analysis involved multiple steps. 

First, for each genotype, we summed the number of bases in the association windows 

over all of the individual sub-cultured isolates. For example, for the nineteen sub-

cultured isolates of the rnh201 strain about 1.35 Mb were included in the association 

windows (Table S5).  The yeast nuclear genome as annotated in SGD, which includes 

only two of the approximately 150 rRNA gene repeats, is about 12.1 Mb. As discussed in 

the legend to Table S10, our microarrays cover about 11.6 Mb of the genome, since 

these arrays do not include the repetitive sub-telomeric sequences. Thus, the total 

amount of DNA represented on the arrays for 19 isolates is about 220.4 Mb. The amount 

of genomic DNA that is not present in the association windows is, therefore, 220.4 Mb – 

1.35 Mb or about 219 Mb. Second, we determined the total number of specific genomic 

elements represented on the array. For example, there are 352 ARS elements in the 
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genome and 317 ARS elements represented on the array (Table S10). If these elements 

are placed randomly with respect to the association windows, we expect 37 ARS 

elements within the association windows: 317 x (1.35 Mb/220.4 Mb) x 19. The expected 

number of ARS elements located outside of the association windows is 5986: (317 x 19) 

– 37. We then counted the number of ARS elements within the association windows, 

determining that there were 31; the observed number of these elements outside of the 

association windows was 5992. Finally, we compared the observed and expected 

numbers by Chi-square analysis (Table S11), finding a p value (0.362) that indicates no 

significant association between LOH breakpoints and ARS elements. We repeated this 

analysis with twenty other genomic features (described below). After correction of the p 

values for multiple comparisons (Benjamini and Hochberg, 1995), none of these values 

were significant.  

The numbers and locations of each genomic element tested were assembled from a 

variety of sources. Ty elements, solo LTR elements, centromeres, intron-containing 

genes, ARS elements, and tRNA genes were extracted from the S288c reference 

genome using the YeastMine tool on SGD (Engel et al. 2013, genome version R64-1-1; 

http://www.yeastgenome.org/help/video-tutorials/yeastmine). We also used YeastMine to 

determine the locations of the genes that were among the top 5% in length (“long gene” 

category in Tables S10 and S11). The same tool was used to identify the genes with the 

highest (top 5%) and lowest (bottom 5%) rates of transcription. From the sequence of 

the ORFs, we calculated the percentage of G bases on the non-transcribed strand. 41 

ORFs with > 29% G were identified and used in the association analysis. In addition, we 

identified 115 ORFs that had a GC-content > 50%; these genes were also used in our 

analysis (Table S11).  

Most of the other references for the locations of various genomic elements are in 

Table S9. Regions with converging replication forks (TER sites) were described in Table 
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S2 of Fachinetti et al. (2010). In the same paper, binding sites for the Rbp3p subunit of 

RNA polymerase II were mapped by chromatin immunoprecipitation followed by 

microarray analysis. We downloaded these data (GSM409326 on GEO, 

GSM409326_Rpb3_signal.bar.gz) and converted them to a .txt file. All sites with a 

normalized log2 value less than 0.4 were eliminated from analysis. Adjacent sites less 

than 1 kb apart were collapsed into single intervals, and the signal was averaged over all 

collapsed sites.  There were 933 such intervals. As sorted by the hybridization values, 

we used the top 10% (93) of the intervals for our association analysis. 58 of the 71 

genomic TER sites were associated with Rpb3p binding (Table S4; Fachinetti et al., 

2010). These sites were designated “TER sites related to high transcription” in Tables 

S9-S12. We also examined the association of LOH breakpoints with sites enriched for 

the binding of Rrm3p, a helicase involved in promoting replication through certain hard-

to-replicate sequences; the map locations of these sites are in Supplemental Table 7 of 

Azvolinsky et al. (2009).  

Palindromic sequences greater than 16 bp were examined using data from Lisnic et 

al. (2005), and sequences likely to form G4 quadruplex structures were obtained from 

Dataset S1 of Capra et al. (2010). Hershman et al. (2008) examined differential 

expression of genes by S. cerevisiae in response to N-methyl mesoporphyrin IX (NMM), 

a drug that stabilizes G4 quadruplexes in vitro. We examined the association of genes 

whose transcription was significantly (p<0.001) altered by the drug (Supplementary 

Table 5 of Hershman et al., 2008) with the LOH events. We also examined associations 

with genomic regions with high levels of Elc1p, a protein involved in resolving conflicts 

between converging transcripts (Hobson et al., 2012). The top 10% of Elc1p-binding 

sites (Table S1 of Hobson et al., 2012) were used to look for associations. The locations 

of RNA/DNA hybrids in rnh1∆ rnh201∆ strains have been recently mapped (Chan et al., 

2014). We examined the association of those sites that were at least ten-fold enriched 
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(Dataset S7 of Chan et al., 2014) with our LOH data. Lastly, based on observations of a 

non-random association of R-loops and poly A tracts (Doug Koshland, University of 

California, Berkeley), we identified all uninterrupted poly A or poly T tracts that were at 

least 25 bases in length. We examined the association of these 41 tracts with LOH 

events. As described in the main text, after correction for multiple comparisons, none of 

the genomic elements that we examined were significantly associated with the LOH 

events in sub-cultured strains.  

In our analysis, any elements that are within the association windows or that span 

the association windows are included in our analysis. For most of the genomic elements 

examined, the size of the element was small, less than 10% of the average size of the 

association window. For four of the elements (Ty elements, TER sites, TER sites 

associated with high levels of transcription, and “Long Genes”), however, the size of the 

element was greater than 10% of the size of the association window. For these 

comparisons, we expanded all association windows by an amount equivalent to the 

average size of the element. For example, when we examined the associations between 

Ty elements and LOH events, the association windows were expanded by 6 kb, the size 

of a Ty element.  

 

Associating genomic elements with LOH transitions in sectored colonies 

In sectored colonies (reflecting crossovers on the right arm of chromosome IV), the 

borders of the association window were the coordinates of the heterozygous SNP 

closest to the most centromere-proximal LOH transition and the homozygous SNP 

closest to the most centromere-distal LOH transition (Table S8). All association windows 

were used in our analysis. The right arm of chromosome IV represents about 1.4 Mb, 

and the number of genomic elements on the right arm of IV are given in Table S10. Our 

methods of calculating significant associations between genomic elements and LOH 
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events are chromosome IV were analogous to those described for the sub-cultured 

strains. We performed microarray analysis on sectored colonies of only two genotypes: 

rnh201∆ and rnh1∆ rnh201∆. No significant associations were found between LOH 

events in these strains and any of the tested genomic elements (Table S12). 

Regions of apparent terminal duplications/deletions at repetitive sub-telomeric 

regions 

By microarray analysis, regions of LOH are unambiguous since the hybridization 

signals for one set of allelic SNPs increases for the same genomic region in which the 

other set of allelic SNPs decreases. From previous studies (Y. Yin and T. Petes, 

unpublished observations), we have found a small number of apparent terminal 

duplications and deletions that likely reflect LOH events on non-homologous 

chromosomes with shared sub-telomeric sequences. In the current study, we observed 

several such events among the sub-cultured strains as described below. 

KO_244_1_XX_D (rnh201∆ pol2-M644L). In this isolate, we observe a terminal LOH 

event (YJM789-derived SNPs becoming homozygous) on chromosome X (transition 

coordinates 708414-728414). This strain also has a terminal deletion on the left arm of 

chromosome IV (transition coordinates 15561-18870), resulting in loss of W303-1A-

derived sequences. In the sequence of S288c (nearly isogenic with W303-1A), we found 

that the chromosome X sequences between 730-742 kb are almost identical to the 

region 3-15 kb on chromosome IV. For example, the oligonucleotide 5211 (Table S3 in 

St. Charles et al., 2012), near the right telomere of IV is repeated near the right telomere 

of X. Thus, an LOH event causing loss of W303-1A-derived SNPs from chromosome X 

will appear as a reduced signal of hybridization to W303-1A-specific SNPs near the right 

telomere of chromosome IV. It is unclear whether the YJM789-derived copy of 

chromosome X has the same duplication as the W303-1A-derived homolog. When 

sequences from a portion of the repeated region on chromosome IV (10 kb to 12 kb) are 
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used in a BLAST search of the YJM789 database in SGD, the sequences match to 

chromosome IV contigs without matching to chromosome X contigs. Finally, we note that 

LOH events that involve the left end of IV will not have a detectable effect on the 

microarray pattern observed on the right end of chromosome X because the most 

centromere-distal oligonucleotide on the array is at position 727 kb which is centromere-

proximal to the repeated sequences. 

KO_5_6_E (rnh1∆ rnh201∆); KO_5_9_H (rnh1∆ rnh201∆); KO_75_2_XX_H 

(rnh201∆). These three strains had an apparent terminal deletion on chromosome VI, 

resulting in loss of YJM789-derived sequences. The coordinates for the deletions were 

similar in all three isolates beginning near coordinate 30,000 kb and proceeding to the 

telomere. All three strains also had terminal LOH events on chromosome X, resulting in 

loss of YJM789-derived SNPs and duplication of W303-1A-derived SNPs. The 

breakpoints of these LOH events were different in the three strains: KO_5_6_E (about 

135 kb); KO_5_9_H (about 127 kb); KO_75_2_XX_H (about 36 kb). According to Wei et 

al. (2007), in YJM789, an approximately 30 kb segment derived from the left end of 

chromosome VI is translocated to the left end of chromosome X. From these data, the 

W303-1A SNPs are at the right end of chromosome VI, whereas the YJM789 SNPs are 

at the right end of chromosome X. Since sub-telomeric repeats are difficult to assemble, 

it is also possible that YJM789 has two copies of the 30 kb segment, one on VI and one 

on X. An LOH event on the left arm of chromosome X in which YJM789-derived 

sequences are lost will result in an apparent deletion of YJM789-specific sequences 

near the left telomere of VI. It should also be noted that there are only eight SNPs on the 

microarray from the 30 kb segment. 

KO_75_2_XX_I (rnh201∆); KO_5_9_I (rnh1∆ rnh201∆). These strains both contain 

apparent terminal duplications of YJM789-derived sequences on the left arm of 
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chromosome XV with the starting point of the duplication near coordinate 22 kb. Both 

strains have terminal LOH events on the left end of chromosome IX, resulting in 

duplication of YJM789-derived SNPs and loss of W303-1A-derived SNPs. The 

breakpoints for the LOH event are near coordinate 105 kb for KO_75_2_XX_I and near 

coordinate 336 for KO_5_9_I. The sub-telomeric regions of chromosomes IX and XV 

share considerable homology in both the YJM789 and W303-1A/S288c genomes. In the 

S288c genomes, sequences from chromosome XV with coordinates about 22-31 kb 

share extensive homology with sequences from chromosome IX located between 

coordinates 17-26 kb. However, according the SGD database and our analysis, the 

oligonucleotides that have an elevated signal on chromosome XV are not in the region of 

the genome that is repeated on chromosome IX in either the W303-1A or the YJM789 

genomes. For example, in isolate KO_75_2_XX_I, the YJM789-specific oligonucleotide 

at position 22005 clearly has an elevated level of hybridization. The sequence of this 

oligonucleotide, however, is not present on chromosome IX. Similarly, in isolate 

KO_5_9_I, the level of hybridization to the YJM789-specific oligonucleotide 19925 is 

elevated, although the sequence of this oligonucleotide is not on chromosome IX. 

Although we do not have a definitive explanation of these observations, one 

possibility is that the YJM789 isolate used in our studies has a derivative of chromosome 

IX in which the terminal 22 kb of chromosome X replaces the terminal 16 kb of 

chromosome IX. Such a derivative could be formed as a consequence of a break-

induced replication event in which a broken end of the YJM789-derived copy of 

chromosome IX duplicates a portion of the YJM789-derived chromosome XV homolog. 

The initiation point of this invasion would be in the region of shared homology. In diploid 

strains with this derivative, an LOH event on chromosome IX, occurring centromere-

proximal to the duplicated region, would duplicate both YJM789-related SNPs on 

chromosome XV and cause a duplication of YJM789-derived sequences from the 
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terminal region of chromosome XV. It should be noted that an LOH event on 

chromosome XV that results in LOH for the terminal repeated sequences would not be 

annotated as an LOH event on chromosome IX since the first oligonucleotide used to 

diagnose LOH for chromosome IX is located at coordinate 25 kb. Although this model is 

consistent with our observations, our observations could also reflect an assembly error 

of the genomic sequences. 

KO_5_6_K (rnh1∆ rnh201∆). In this isolate, there is an apparent duplication of 

YJM789-derived sequences on the left arm of chromosome XVI with a transition point 

between coordinates 23222 and 26225. There were also terminal LOH events on 

several chromosome arms including the right arm of chromosome XIII, duplicating 

YJM789-derived SNPs; the LOH event on XV has a transition between coordinates 889 

and 892 kb. The left arm of chromosome XVI (25.8-26.4 kb) shares homology with the 

right arm of chromosome XIII (coordinates 917.5 kb to 917.8 kb), although the 

oligonucleotides that have increased levels of hybridization on chromosome XVI in 

KO_5_6_K are not annotated as duplicated on any other homolog. One explanation of 

the data is that a break within the shared homology occurred on chromosome XIII that 

was repaired by a BIR event involving chromosome XVI. A subsequent LOH event on 

XIII could result in the observed apparent duplication of XVI sequences as well as the 

terminal LOH event duplicating YJM789-derived SNPs. Alternatively, there may be an 

incorrect assembly or annotation of the sub-telomeric sequences in the databases. 

KO_5_9_D (rnh1∆ rnh201∆). In this isolate, there is an apparent deletion of W303-

1A-derived sequences on the right arm of chromosome I with a transition point between 

coordinates 195120 and 203572. There is also a terminal LOH event on the right arm of 

chromosome VIII, resulting in loss of W303-1A-derived sequences, with a transition point 

between 199775 and 207066. In the S288c genome, there is a large region of conserved 
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homology that includes the coordinates 207-227 kb on the right end of chromosome I 

and coordinates 528-556 kb on the right end of VIII. Several of the SNPs located near 

the right end of chromosome I (for example, oligonucleotide 208214; Table S3, St. 

Charles et al., 2012) are duplicated on the right end of VIII. Therefore, an LOH event that 

causes loss of W303-1A-derived SNPs and duplication of YJM789-derived SNPs will 

result in an apparent deletion of W303-1A sequences from the right end of chromosome 

I.  
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Supplemental Figure Legends 

Figure S1. Patterns of LOH in sub-cultured strains. Each line represents markers in a 

diploid isolate. Green indicates heterozygous SNPs; red, homozygous W303-1A-derived 

SNPs; black, homozygous YJM789-derived SNPs. The yellow circle shows the 

centromere. Each transition between heterozygous and homozygous SNPs or between 

two regions with different homozygous SNPs is labeled with a lower case letter. Classes 

a1-a4 are simple terminal LOH events. In Classes a6-a8, the two transitions (one 

marked with an asterisk) are separated by distances that are two standard deviations 

longer than the median length of a mitotic conversion tract. The two transitions are, 

therefore, likely to reflect two different recombination events. Classes b1 and b2 

represent simple interstitial LOH events (gene conversions), whereas in Classes b3-b5, 

the conversion event is interrupted by a region of heterozygosity. Classes f1-f12 

represent terminal LOH events with complex patterns of associated LOH events. Only 

Classes a1-a4, b1, and b2 were used for our association studies. 

Figure S2. Deletions and duplications in sub-cultured strains. This diagram shows the 

patterns of deletions and duplications in diploid isolates. As in Fig. S1, the green line 

indicates heterozygous SNPs, and yellow circles show the centromere. The deletion or 

duplication is shown as a line that is half as wide as the green lines. The Classes dd9 

and dd10 show interstitial duplications of W303-1A-derived and YJM789-derived SNPs, 

respectively. The Class dd12 shows an interstitial deletion in which W303-1A-derived 

SNPs were removed. The coordinates for the transitions are in Table S6.  

Figure S3. Aneuploidy events in sub-cultured strains. Trisomic, but not monosomic, 

aneuploid events were observed in our studies. For each chromosome, we indicate 

whether the strain has W303-1A-derived SNPs (red) or YJM789-derived SNPs (black). 

Note that many of these aneuploid events are associated with recombination on one or 

more chromosomes. 
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Figure S4. Locations of LOH events in the sub-cultured rnh201strain. Each of the 

sixteen chromosomes is shown as a thin black horizontal line with SNPs shown as very 

short vertical yellow lines. The centromeres are represented by black ovals. Red and 

blue bars show regions of interstitial LOH in which the W303-1A-derived SNPs became 

homozygous and the YJM789-derived SNPs became homozygous, respectively. Black 

arrows indicate the positions of terminal LOH events that were unassociated with a gene 

conversion event. Red arrows and blue arrows indicate terminal LOH events that were 

associated with a conversion that made W303-1A-derived SNPs and YJM789-derived 

SNPs homozygous, respectively. Triangles indicate deletions (red for a deletion of 

W303-1A-derived sequences and blue for a deletion of YJM789-derived sequences) and 

inverted triangles indicate duplications (same color code as for deletions).  

Figure S5. Location of LOH events in the sub-cultured rnh1 rnh201strain. The 

mapped events are shown with the same code as in Fig. S4. 

Figure S6. Location of LOH events in the sub-cultured rnh201pol2-M644L strain. The 

mapped events are shown with the same code as in Fig. S4. 

Figure S7. Patterns of LOH in sectored colonies. In this depiction, each sectored colony 

is represented by a pair of lines with the red sector shown as the top line. We use the 

same color code for heterozygous and homozygous regions as in Fig. S1. Other 

features of these patterns are described in the main text.  
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Supplemental Tables. 

Table S1. Strain list. 

Table S2. Plasmid list. 

Table S3. Primers list. 

Table S4. Strains used in different assays of LOH. 

Table S5. LOH events in sub-cultured strains. 

Table S6. Deletion/duplication events in sub-cultured strains. 

Table S7. Trisomy events in sub-cultured strains. 

Table S8. LOH events on chromosome IV in sectored colonies. 

Table S9. References used to determine the locations of genomic elements.  

Table S10. Number of genomic elements represented on the microarrays. 

Table S11. Association of LOH events in sub-cultured strains with various genomic 

elements. 

Table S12. Association of LOH events in sectored colonies with various genomic 

elements on the right arm of chromosome IV.  
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