Supplemental Figures

Figure S1: Defining intrachromosomal breakpoints. A: For S. cerevisiae intergenic regions
flanked by K. waltii homologs located on the same K. waltii chromosome, the number of genes
between the K. waltii homologs in their native K. waltii gene order was counted. B: The
distribution of the number of genes between the K. waltii homologs flanking an S. cerevisiae
intergenic region. The inset shows the histogram for S. cerevisiae intergenic regions flanked by
K. waltii homologs located 10 or more genes apart. Intergenic regions with K. waltii homologs
20 genes (red line) or more apart were called as intrachromosomal breakpoints. The data for
Wolfe S. cerevisiae — K. waltii intergenic regions are shown. Similar results were found for
Kellis S. cerevisiae — K. waltii as well as for Wolfe S. cerevisiae — Ancestor and Wolfe K. waltii
— Ancestor.

Figure S2: Distances between adjacent breakpoints. For the enrichment and regression analyses,
breakpoints within one bin are treated as a single breakpoint and therefore clustered breakpoints
become a single event. To decide on the optimal bin size to ensure that clustered breakpoints
end up in the same bin, we plotted the distribution of distances between adjacent breakpoints.
The histogram for the Wolfe S. cerevisiae — K. waltii genome comparison is shown here. Similar
histograms were generated for the other genome comparisons. From these histograms, we noted
a predominance of breakpoints within 5 kb of each other and decided to use a bin size of 5 kb
(red line) for the enrichment and regression analyses. Over 80% of the breakpoints found by any
genome comparison that lie within 5 kb of one another end up in the same bin when 5 kb bins are
used.

Figure S3: Size distribution of all S. cerevisiae intergenic regions and those bearing a breakpoint
for the Wolfe S. cerevisiae — K. waltii genome comparison. The inset shows the histogram for
intergenic sizes of 12 kb or greater. Similar histograms were generated for Kellis S. cerevisiae —
K. waltii and Wolfe S. cerevisiae — Ancestor comparisons. From both the Wolfe and Kellis S.
cerevisiae — K. walltii plots, we noticed that above 17 kb (the red line on the inset), all or all but
one intergenic regions bear breakpoints. Thus, to exclude the largest intergenic regions and
hence also the largest breakpoints, we used a cutoff of 17 kb for the minimal endpoint distance
analysis. A similar histogram was created for the Wolfe K. waltii - Ancestor genome
comparison and a 14 kb cutoff was deemed appropriate.



Supplemental Tables

Table S1: Numbers of genes for S. cerevisiae, K. waltii, and the Ancestor and the number of
homologs between compared species for the Kellis dataset (Kellis et al. 2004) and the Wolfe
dataset (Byrne et al. 2005) (http:/wolfe.gen.tcd.ie/ygob/). For the list of genes used see
Resources and Datasets.

Kellis dataset Wolfe dataset
S. cerevisiae genes 6328 5615
K. waltii genes 5060 5060
Ancestor genes NA 4699
S. cerevisiae genes with a K. waltiihomolog 5146 4906
S. cerevisiae genes with an Ancestor homolog NA 5105
K. waltii genes with an Ancestor homolog NA 4424




Table S2: Genomic features used to search for correlations with breakpoints. The features were
derived from: 'SGD (http://www.yeastgenome.org/); “Borde et al. (2004); *Nieduszynski et al.
(2007); *this work; McCune et al. (2008); °Kellis et al. (2004). Telomeric repeats are those
features annotated in SGD as “repeat_family” while LTRs are features denoted as
“repeat_region”. Tys comprise features listed as either “transposable element” or
“transposable element gene” in SGD. Therefore, full Tys may be annotated as a complete
feature or as multiple separate genes. Ribosomal protein genes are named rpl*, rps*, mrlp*, or
mrsp* in SGD and include both the cytoplasmic and mitochondrial small and large ribosomal
subunit genes. The list of all genomic features used is provided in Resources and Datasets.

Genomic Feature Total Number
S. cerevisiae centromeres' 16
S. cerevisiae telomeres' 32
S. cerevisiae telomeric repeats’ 100
S. cerevisiae snoRNAs' 77
S. cerevisiae snRNAs' 6
S. cerevisiae ribosomal genes’ 183
S. cerevisiae Spo11 hotspots?® 574
S. cerevisiae tRNAS' 275
S. cerevisiae Tys' 139
S. cerevisiae LTRs' 392
S. cerevisiae OriDB ARSs® 732
Confirmed 326
Likely 244
Dubious 165
S. cerevisiae high confidence ARSs (hcARSs)* 411
S. cerevisiae McCune origins® 200
NonCDR (early firing) 77
CDR (late firing) 123
Rad53 unregulated (early firing) 101
Rad53 regulated (late firing) 99
K. waltii centromeres® 8
K. waltii tRNAs* 217




Table S3: Number and types of intergenic regions among S. cerevisiae, K. waltii, and the
Ancestor. The type of intergenic region is determined according to if and how the flanking
genes overlap irrespective of reading frame or coding strand. Type A: the flanking genes overlap
such that the first gene ends before the second. Type B: the flanking genes overlap such that the
first gene ends after the second. Type C: the flanking genes do not overlap. Only Type C
intergenic regions were interrogated as potential breakpoints in this study. Counts for the three
types of intergenic regions are given for intergenic regions found for S. cerevisiae — K. waltii,

S. cerevisiae — Ancestor, and K. waltii — Ancestor for the Kellis and Wolfe datasets.

Kellis Wolfe Wolfe Wolfe
Intergenic Type S. cerevisiae - S. cerevisiae - S. cerevisiae - K. waltii -
K. waltii K. waltii Ancestor Ancestor
A -l 65 9 10 46
l 2 0 0 16
W
c ™ mm) 5063 4881 5079 4354

Table S4: Literature references from which 442 breakpoints were curated. Plain-text references
(seven papers, 147 breakpoints) report evolutionary breakpoints among sensu stricto yeast.
References in bold (22 papers, 295 breakpoints) represent those in which the authors generated
the breakpoints experimentally. Note that in the HO break assay (VanHulle et al. 2007), though
the site of the HO break is engineered and known, the site to which the HO break repairs
represents a biologically determined break and repair event.

Admire et al. (2006) Dunn et al. (2005) Kellis et al. (2003) Rachidi et al. (1999)
Aladjem et al. (1988) Fischer et al. (2000) Koszul et al. (2004) Schacherer et al. (2004)
Argueso et al. (2008) Gresham et al. (2008) Lemoine et al. (2005) Schacherer et al. (2005)
Bond et al. (2004) Hall et al. (2005) Lemoine et al. (2008) Schacherer et al. (2007)
Brown et al. (1998) Huang and Koshland (2003) Maxwell and Curcio (2007) Tourrette et al. (2007)
Chen and Kolodner (1999) Hwang et al. (2008) Payen et al. (2008) Umezu et al. (2002)

| Degtyareva et al. (2008) James et al. (2008) Perez-Ortinz et al. (2002) VanHulle et al. (2007)
Dunham et al. (2002)




Table S5: Number of breakpoints identified for each set of compared genomes. The total
numbers of intergenic regions for the compared genomes are given. The subset of intergenic
regions bearing each type of breakpoint is subsequently shown followed by the total number of
breaks for each genome comparison. Numbers in parentheses represent values used for the
minimal endpoint distance analysis. Lists of breakpoints for each dataset are provided in
Resources and Datasets.

Kellis Wolfe Wolfe Wolfe
S. cerevisiae — S. cerevisiae — S. cerevisiae - K. walltii -
K. waltii K. waltii Ancestor Ancestor

Intergenic Regions 5063 (5059) 4881 (4875) 5079 (5077) 4354 (4345)
Interchr Breaks 827 (824) 496 (491) 139 (138) 153 (145)
Intrachr Breaks 162 (161) 114 (114) 57 (57) 40 (39)
Tandem
Duplications 40 (40) 0(0) 0(0) 0(0)
Gene Order
Changes 123 (123) 108 (108) 85 (85) 76 (76)
Total Breaks 1152 (1148) 718 (713) 281 (280) 269 (260)




Table S6: Enrichment analysis of S. cerevisiae — K. waltii breakpoints and genomic features.
Features and breakpoints were assigned a 5 kb bin by midpoint. P-values shown reflect the
probability of seeing at least the observed co-localization of features and breakpoints under a
hypergeometric distribution. Significant P-values (P < 0.05) are highlighted in yellow, and the
entire box is highlighted in pink for those significant after a Bonferroni correction (P < 0.0025).
Ty features used in this analysis are redundant: a single full length Ty could be represented as
both one feature and as the individual genes comprising the Ty. As a result, a breakpoint falling
inside a complete Ty may be placed in the same bin as the complete feature but will only be in
the same bin as one of the Ty genes. This redundancy reduces the significance of the correlation
between Tys and breakpoints. LTRs better represent the location of Ty elements than full Ty

elements for this analysis.

Total number of

Number of bins with

Number of bins

Genomic Feature bins with feature feature and a Kellis | Kellis P-value |[ with feature anq a | Wolfe P-value
breakpoint Wolfe breakpoint
Centromeres 16 6 0.5848 5 0.3925
Ribosomal protein genes 170 60 0.7320 45 0.4279
snoRNAs 60 23 0.4779 20 0.1103
snRNAs 5 1 0.9028 0 1.0000
Spo11 hotspots 409 139 0.9392 104 0.5628
Telomeres 32 6 0.9934 0 1.0000
Telomeric repeats 51 19 0.5517 2 1.000
tRNAs 254 125 <10* 105 <108
65 20 0.8903 15 0.7282
LTRs 255 110 0.0236 87 0.0009
hcARSs 398 185 <10* 123 0.0055
OriDB ARSs 699 289 0.0045 182 0.4033
Confirmed 316 144 0.0007 93 0.0572
Likely 241 101 0.0657 57 0.7926
Dubious 163 51 0.9574 38 0.7851
McCune origins 200 90 0.0113 70 0.0013
nonCDR (early firing) 77 38 0.0182 28 0.0224
CDR (late firing) 123 52 0.1374 42 0.0192
Rad53 unregulated (early firing) 101 52 0.0020 41 0.0005
Rad53 regulated (late firing) 99 38 0.4423 29 0.2288




Table S7: Simulation analysis using minimal endpoint and midpoint measures for S. cerevisiae —

K. waltii breakpoints and genomic features. Simulations were not attempted for features
restricted to particular regions of the genome (centromeres, telomeres) or for rare features
(snRNAs). 'The number of breakpoints with a feature within 1 kb. The mean number of
breakpoints with a feature within 1 kb from 10,000 sets of simulated breakpoints. >P-values
were determined by summing the number of simulations in which the number of breakpoints
within 1 kb of a feature was equal to or greater than in the real data and dividing by the total
number of simulations (10,000). Significant P-values (P < 0.05) are highlighted in yellow, and
the entire box is highlighted in pink for those significant after a Bonferroni correction

(P <0.0029).

Minimal Endpoint Distance Measure

Midpoint Distance Measure

Kellis Scer - Kwal break Wolfe Scer - Kwal break Kellis Scer - Kwal break Wolfe Scer - Kwal break
Observed 5 P- Observed P- Observed P- Observed P-

Feature < 1kb' Mean value® <1kb Mean value <1kb Mean value <1kb Mean value
Breakpoints 322 327.6 | 0.6260 111 125.8 | 0.8987 41 109.9 | 1.0000 12 42.7 1.0000
Ribosomal 69 78.3 | 0.8868 48 50.0 | 0.6367 51 62.8 | 0.9496 37 40.6 | 0.7500
protein genes
snoRNAs 21 19.5 0.4021 18 12.4 | 0.0743 17 14.8 | 0.3055 13 9 0.1043
Spo11 hotspots 169 193.1 0.9573 118 124.6 | 0.7503 113 140.1 | 0.9908 83 90.9 | 0.8263
tRNAs 127 66.8 0.0001 107 41.9 | 0.0003 77 40.9 | 0.0001 65 25.6 | 0.0001
Tys 22 10.7 0.0003 17 6.5 <10* 16 7.7 0.0016 15 4.9 0.0001
LTRs 98 45.5 0.0003 76 27.5 <10* 59 25.7 | 0.0004 42 14.7 <10*
hcARSs 204 136.9 <10* 130 83.5 | 0.0002 124 83.8 | 0.0001 76 50.4 | 0.0002
OriDB ARSs 347 244.8 <10* 210 147.9 | 0.0002 180 135.9 | 0.0002 92 78.9 | 0.0532

Confirmed 142 89.6 0.0002 90 55.2 <10* 92 62.2 | 0.0001 52 36.1 0.0026

Likely 144 95.3 0.0005 81 55.3 | 0.0007 65 45.9 | 0.0016 26 25.5 | 0.4872

Dubious 78 71.0 0.2040 54 445 | 0.0794 23 27.9 | 0.8754 14 17.3 | 0.8344
McCune origins 97 72.6 0.0011 73 471 0.0003 59 42.8 | 0.0043 38 26.5 | 0.0109

nonCD.R. 51 27.9 0.0003 36 18.1 0.0004 32 17.6 | 0.0005 20 10.7 | 0.0050

(early firing)

g)rﬁllg)(late 46 44.6 0.4355 37 29.1 0.0729 27 25.3 | 0.3897 18 15.7 | 0.3045

Rad53

unregulated 57 35.2 0.0002 44 22.6 | 0.0001 32 19.5 | 0.0021 21 12.2 | 0.0089

(early firing)

Rad53

regulated 40 37.5 0.3735 29 24.6 | 0.2005 27 23.2 | 0.2192 17 14.3 | 0.2606

(late firing)




Table S8: Enrichment and simulation analysis using minimal endpoint and midpoint measures

for Wolfe S. cerevisiae — Ancestor breakpoints and genomic features. The Ancestor is an

inferred ancestor of S. cerevisiae and K. waltii. Its gene content was determined by parsimony
using eleven yeast genomes (Gordon et al. 2009). The Ancestor genome used in this work is a

previous version based off of eight yeast genomes. For details see the legends for Tables S6 and

S7.

Enrichment Test

Minimal Endpoint Distance
Measures Simulation Test

Midpoint Distance Measures
Simulation Test

Genomic Feature -I-oc:‘t ?)Iir?su mﬁr Nl\jv?r??ggfu?%ns P-value Ob:f;:éed Mean P-value Ob:f;:éed Mean P-value
feature and breakpoint
Breakpoints NA NA NA 34 285 | 02105 8 10.6 | 0.7949
Centromeres 16 2 0.5121 NA NA NA NA NA NA
g‘;?]f‘soma' protein 170 16 0.7202 16 21.6 | 0.9209 13 17.7 | 0.9036
snoRNAs 60 7 0.4430 6 48 | 03525 4 37 | 05090
SnRNAs 5 0 1.0000 NA NA NA NA NA NA
Spo11 hotspots 409 40 0.7215 43 486 | 0.8191 29 36 0.9057
Telomeres 32 0 1.0000 NA NA NA NA NA NA
Telomeric repeats 51 0 1.0000 NA NA NA NA NA NA
tRNASs 254 58 <10° 60 16 0.0001 38 10.1 | 0.0002
Tys 65 10 0.1363 12 24 | 0.0002 10 1.9 | 0.0003
LTRs 255 43 0.0006 43 10.2 <10* 23 57 <10*
hcARSs 398 57 0.0052 55 31.1 | 0.0002 35 19.6 | 0.0007
OriDB ARSs 699 77 0.3162 88 55.8 | 0.0001 51 31.4 | 0.0004
Confirmed 316 43 0.0355 37 20.8 | 0.0007 24 145 | 0.0086
Likely 241 26 0.4670 31 204 | 0.0164 18 98 | 0.0092
Dubious 163 11 0.9658 25 17.3 | 0.0498 9 73 | 0.3049
McCune origins 200 28 0.0616 28 17.8 | 00114 16 105 | 0.0603
][i‘fi;‘g’)DR (early 77 18 0.0007 20 69 | 0.0001 12 43 0.0008
CDR (late firing) 123 10 0.8483 8 10.8 | 0.8512 4 62 | 0.8731
(Re:l‘:f}’f}i‘:irr‘]'ge)gu'a‘ed 101 21 0.0013 10 85 | 0.0009 12 49 | 0.0036
E‘Siiii;‘zg;”'a‘ed 99 7 0.9093 8 92 | 07037 4 56 | 0.8149




Table S9: Enrichment and simulation analysis using midpoint and minimal endpoint measures

for Wolfe K. waltii — Ancestor breakpoints and genomic features. Only centromeres (Kellis et al.
2004) and tRNAs (this work) have been mapped in K. waltii. No data for origin locations in K.
waltii are yet available. Significant P-values (P < 0.05) are highlighted in yellow, and the entire
box is highlighted in pink for those significant after a Bonferroni correction (P < 0.0250).

Enrichment Test

Minimal Endpoint Distance
Measures Simulation Test

Midpoint Distance Measures
Simulation Test

Total number

Number of bins

Genomic Feature of bins with with feature P-value Observed Mean P-value Observed Mean P-value
. < 1kb < 1kb
feature and breakpoint
Breakpoints NA NA NA 62 40.8 0.0012 8 15.7 0.9650
Centromeres 8 1 0.6289 NA NA NA NA NA NA
tRNAs 201 35 0.0069 35 14.6 0.0005 27 12.2 0.0005




Table S10: Enrichment and simulation analysis using minimal endpoint measures of
evolutionarily-derived breakpoints from the literature with genomic features. For details see the

legends in Tables S6 and S7.

Enrichment Test

Minimal Endpoint Distance Measures
Simulation Test

Total number of

Number of bins

Genomic Feature bins with feature with feature .and a P-value Observed =< 1kb Mean P-value
breakpoint
Evolutionary literature breaks NA NA NA 48 47.9 0.9555
Centromeres 0 16 1.0000 NA NA NA
Ribosomal protein genes 10 170 0.3315 13 10.4 0.2607
snoRNAs 0 60 1.0000 1 3.3 0.9456
snRNAs 0 5 1.0000 NA NA NA
Spo11 hotspots 17 409 0.8255 26 25.0 0.4490
Telomeres 2 32 0.4762 NA NA NA
Telomeric repeats 5 51 0.1050 NA NA NA
tRNAs 41 254 <107 48 13.2 <10*
Tys 7 65 0.0392 8 4.7 0.1254
LTRs 40 255 <1o™ 43 13.8 0.0002
hcARSs 35 398 0.0002 36 25.0 0.0198
OriDB ARSs 53 699 0.0002 55 445 0.0518
Confirmed 28 316 0.0011 26 17.5 0.0411
Likely 20 241 0.0128 24 17.3 0.0921
Dubious 8 163 0.5660 13 13.2 0.5483
McCune origins 19 200 0.0036 21 12.8 0.0269
nonCDR (early firing) 10 77 0.0040 9 5.0 0.0871
CDR (late firing) 9 123 0.1517 12 7.8 0.1182
Rad53 unregulated (early firing) 14 101 0.0003 15 6.4 0.0059
Rad53 regulated (late firing) 5 929 0.5497 6 6.4 0.5926

10




Table S11: Enrichment and simulation analysis using minimal endpoint measures of
experimentally derived breakpoints from the literature with genomic features. For details see the

legends in Tables S6 and S7.

Enrichment Test

Minimal Endpoint Distance Measures

Simulation Test

. Total number of Number of bins
Genomic Feature bins with feature with feature .and a P-value Observed =< 1kb Mean P-value
breakpoint
Experimental literature breaks NA NA NA 164 164 0.9079
Centromeres 16 2 0.3954 NA NA NA
Ribosomal protein genes 170 7 0.9924 10 26 0.9971
snoRNAs 60 7 0.2370 8 8.7 0.5647
snRNAs 5 1 0.3560 NA NA NA
Spo11 hotspots 409 29 0.8783 57 59.3 0.5851
Telomeres 32 2 0.7657 NA NA NA
Telomeric repeats 51 2 0.9378 NA NA NA
tRNAs 254 49 <10® 126 33.9 <10*
Tys 65 31 <10"® 59 1.2 0.0011
LTRs 255 72 <102 130 33.8 <10*
hcARSs 398 43 0.0408 88 62.1 0.0060
OriDB ARSs 699 68 0.0825 145 107 0.0007
Confirmed 316 37 0.0187 70 44.2 0.0036
Likely 241 21 0.4688 52 41.6 0.1434
Dubious 163 14 0.5119 47 33.1 0.0576
McCune origins 200 19 0.3205 47 32.4 0.0395
nonCDR (early firing) 77 9 0.1951 25 12.4 0.0220
CDR (late firing) 123 10 0.5971 22 20 0.3756
Rad53 unregulated (early firing) 101 13 0.0774 40 16.4 0.0001
Rad53 regulated (late firing) 99 6 0.8546 7 16 0.9709
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Table S12: Enrichment and simulation tests for co-localization of experimentally generated
breakpoints with a subset of S. cerevisiae — K. waltii evolutionary breakpoints. The S. cerevisiae
— K. waltii breakpoints used here consist of those having a given feature within 1 kb by minimal
endpoint distance measure. Significant P-values (P < 0.05) are highlighted in yellow, and the
entire box is highlighted in pink for those significant after a Bonferroni correction (P <0.01).
Bonferroni correction was applied to the Kellis and Wolfe data separately.

Enrichment Test

Simulation Test

Bre;li;g?r:n;skE)Koef'"i: g"er\{\é‘r’.r:fi‘z E::ﬁval) TOT;lnl’;va\'lf'iIR]el’ o b(l)\mn;gesrc?;rl-)ll(nvtglv g:d P-value Ob:f;;\l;ed Mean | P-value
breakpoint an experimental break

All Kellis S. cerevisiae — K. walltii breaks 902 79 0.3477 149 125 0.0303
Kellis breakpoints : tRNAs 124 31 <10® 74 23.5 <10*
Kellis breakpoints : LTRs 98 31 <1070 69 19.6 0.0001
Kellis breakpoints : hcARSs 183 23 0.0295 62 321 0.0006
e oo pas” - o Jomss| w | s |oom
All Wolfe S. cerevisiae — K. waltii breaks 621 53 0.4810 106 91.2 0.1054
Wolfe breakpoints : tRNAs 106 28 <107 62 20.5 <10*
Wolfe breakpoints : LTRs 76 25 <10°® 55 15.7 0.0001
Wolfe breakpoints : hcARSs 125 18 0.0149 37 221 0.0246
e e 42 o ooore | 2+ | o1 | oowe
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Table S13: Enrichment analysis among various genomic features. Significant P-values (P < 0.05) are highlighted in yellow,
and the entire box is highlighted in pink for those significant after a Bonferroni correction (P < 0.0004).

Telomeres Tigren;;ic tRNAs Tys LTRs Centromere Ribosc;r::;srotein snoRNAs snRNAs hit?scgols
Spo11 hotspots 1.000 1.000 0.590 0.999 0.996 0.949 0.963 0.706 0.604 NA
{ANAs 1.000 0.997 NA 241E-10 | 5.09E-125 1.000 0.989 0.613 1.000 0.590
Tys 0.583 0.754 2.41E-10 NA 1.30E-51 1.000 0.992 1.000 1.000 0.999
LTRs 2.43E-04 243E-04 | 5.09E-125 | 1.30E-51 NA 1.000 1.000 0.617 0.427 0.996
hGARSS 0.264 0.014 1.22E-07 0.968 6.21E-08 0.107 0.919 0.396 1.000 0.979
OriDB ARSS 8.98E-10 1.55E-15 0.003 0.520 3.72E-07 0.302 0.955 0.865 1.000 0.948
Confirmed 0.006 4.61E-04 5.65E-04 0.763 2.01E-05 0.145 0.914 0.815 1.000 0.974
Likely 1.46E-04 1.94E-08 0.304 0.901 0.009 0.483 0.733 0.728 1.000 0.826
Dubious 0.004 0.052 0.256 0.028 0.031 1.000 0.900 0.781 1.000 0.255
McCune origins 1.000 1.000 1.61E-07 0.915 5.34E-05 0.386 0.847 0.560 1.000 0.798
nonCDR (early firing) 1.000 1.000 5.83E-06 1.000 7.24E-04 0.090 0.976 0.859 1.000 0.923
CDR (late firing) 1.000 1.000 0.003 0.651 0.015 1.000 0.500 0.363 1.000 0516
(F;icr’ﬁf"ﬁ‘:i:;e)gu'a‘ed 1.000 1.000 3.81E-08 0515 6.14E-07 0.141 0.999 0.723 1.000 0.832
Z‘:ti‘r’f?ri%“'a‘ed 1.000 1.000 0.088 1.000 0.473 1.000 0.152 0.447 1.000 0.620
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Table S14: Regression analysis for the evolutionary breakpoints. Logistic regression analysis
produced the following reduced model: logit(breakpoint) = crna(tRNA) + chears(hcARS) +
Ctelomeric repeat(telomeric repeat) + Ciclomere(telomere) + Cineercept - The logit is In(odds ratio of the
probability of breakage), where the probability of breakage is taken from a logistic distribution.
The terms tRNA, hcARS, telomeric repeat, and telomere are a value (0, 1, 2, etc.) referring to the
number of occurrences of that feature in a given 5 kb bin in the genome. 'Coefficients in the
model reflecting the effect of the genomic feature on the likelihood of a bin having a breakpoint.
*The 95% confidence interval as determined by 1,000 bootstrap simulations. *The P-value of
that term in the model. The Wolfe regression model does not find the telomere term to be
significant. In both datasets, the most telomeric element negatively impacts breakpoint
prediction. This negative correlation is seen because the most telomeric-proximal regions are
bound by genes on only one side and thus by definition are not intergenic and are unable to bear
breakpoints. The Wolfe model lacks the telomere term perhaps as a result of the Wolfe S.
cerevisiae — K. waltii homology set excluding more telomeric genes than the Kellis dataset.

Term Coefficient' | 95% bootstrap confidence interval® P-value in model®

Kellis S. cerevisiae — K. wallii breakpoints

Intercept -0.6396 [-0.7389, -0.5528] <107
Telomeric repeats 0.7497 [0.3539, 1.250] 0.0029
Telomeres -2.6404 [-4.760, -1.390] 0.0009
hcARSs 0.3839 [0.1781, 0.5936] 0.0004
tRNAs 0.4123 [0.1863, 0.6585] 0.0007

Wolfe S. cerevisiae — K. waltii breakpoints

Intercept -1.1724 [-1.2818, -1.0640] <107
Telomeric repeats -0.8004 [-14.074, -0.16106] 0.0995
Telomeres -13.149 [-14.372, -12.086] 0.9572
hcARSs 0.2704 [0.02965, 0.48843] 0.0213
tRNAs 0.6416 [0.39997, 0.90655] <10°®
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