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Examples of hydroxyurea (HU)-induced copy number variants. lllumina SNP array intensity data (log2R) and B allele frequency (B Freq) are at the top

and bottom of each panel, respectively. Each dot represents a single probe on the array. Blue dots represent data generated from the untreated control
population. Red dots represent data from an HU-treated clone. (A) A 335.3-kb deletion at 9922.33 in clone H3A11 is easily detected by a reduction in the log2R
intensity and loss of heterozygous B allele frequencies, shifting from 0.5 to 0 or 1. (B) A 389.8-kb duplication at 5912.3 in clone H2C11 can be identified by an
increase in the log2R values and a shift in the B allele frequency from 0.5 to 0.33 or 0.67.
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Fig. S2. Overlap of copy number variant (CNV) regions with genes. Histogram (blue bars) shows the frequency of iterations in a 10,000-iteration simulation
that had different percentages of simulated regions crossing RefSeq genes, fitted to a Gaussian distribution (red line). Black line shows the percentage of
observed copy number variant regions that overlap genes. Details and discussion in main text (Materials and Methods).
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H1All 2p22.2 deletion 36,479,534

(100uM HU) |

Bkpt#l CATACTTAATAAATAGTCACGTCGTTAATAGTGACAGAGACTTGGAATGCT
Del CATACTTAATAAATAGTCACGTCGTTAAACTTGATAAGTCTTACTAGTTTA
Bkpt#2 TTGTGGGGGCCAGGACTTAGTGTTTTAAACTTGATAAGTCTTACTAGTTTA

|
36,487,221

H2A31 3gl3.31 deletion 117,635,151

(200uM HU) |
Bkpt#l CAGTATGAATAACCAGTTTTAGTCAAATAAATGTAAGTGATATGCACATTG
Del CAGTATGAATAACCAGTTTTAGTCAAAGAACTCCACGTCTGTGTTACCTCT
Bkpt#2 GTTTTACAAGTTTCTGTCTTTGAGAAAGAACTCCACGTCTGTGTTACCTCT
|
117,889,426

H2C41 5pl15.2 deletion 9,128,809
(200uM HU) I
Bkpt#1 ACGGGTATCAGGGAGGTGTTGCAAAAGGAAATGAGGAARATGGGTTGATGGA
Del ACGGGTATCAGGGAEGTGTTGCAAAETTAGCTGAACAGCAGCCATAGATG
Bkpt#2 AGGCAGTCTCTGTGECTACTGGTCAAGTTAGCTGAACAGCAGCCATAGATG
|
9,363,325

H2A31 13g21.1 deletion 54,416,275

(200pM HU) |

Bkpt#l CTGGAAGTCGCTCTGGGTAAGTCACTGAGTGAGTGGCGAGTGCTTGTGAAG
Del CTGGAAGTCGCTCTGGGTAAGTCACTGGTTTTGGTATCAGGGTAATACTGG
Bkpt#2 TTTTCTTTTTTGATATGCCTTTGTCTGGTTTTGGTATCAGGGTAATACTGG

|
54,556,077

H2A61 2p22.2 deletion 36,506,331

(200pM HU) |
Bkpt#l TGGTGACAAATTCCATTATCAGCAA-CATTCTCATCAGAGGCTCAGATGAG
Del TGGTGACAAATTCCATTATCAGCAA-CATTGCTGTACTTTGGCCATCACCA
Bkpt#2 CCAGTCCATGTAGAACAATATTCAAACATTGCTGTACTTTGGCCATCACCA
|
36,589,228

H2A61 18g22.1 deletion 64,194,028

(200puM HU) |

Bkpt#1l GAAAAGTGTTTATCATTTAATTCTTGCATTTAGAACAAGTAATTTGAGTCA
Del GAAAAGTGTTTATCATTTAATTCTTGCAGTGCTGGAAATAGTTGACTAAGT
Bkpt#2 TGCAATTACAATGAGCCTGGAAGATGCAGTGCTGGAAATAGTTGACTAAGT

|
64,220,275

H2B11l 10g21.1 deletion 53,638,925
(200uM HU) |
Bkpt#l TGGAGTAGGGGGTCCATAAACTTTTTCTGCAGTGAGCTTTGTAGTGAATAT
Del TGGAGTAGGGGGTCCATAAACTTTTGGATTGGGAAGGGGACGATTGAGTAG
Bkpt#2 TTTAGGAGCCTAGGATTGGAGGACAGGATTGGGAAGGGGACGATTGAGTAG
|
53,671,033

H2C21 3q13.31 deletion 118,084,102
(200uM HU) |
Bkpt#1 TCAGTGTAAAATTGAGAACTATAAAACTCCTAGGAGAARACTCCTAGGATTG
Del TCAGTGTAAAATTGAGAACTATAAAAATAGACATGAGCCACCATGCCTGGE
Bkp t#2 CCTCAGTCTCCCAAAGTGCTGGGATTATAGACATGAGCCACCATGCCTGGC
|
118,135,927

H2C21 7ql1.22 deletion 68,890,457
(200puM HU) |
Bkpt#1 GCATATTTTTGAATAACCTTCACTAGCATTTATTATAGTAGTTATTTTATT
Del GCATATTTTTGAATAACCTTCACTAGAAGCCAAAGTTTATAGGTAAAGGCA
Bkpt#2 ACTGTTAGAATCAATATTTTTTGTG@B.AGCCAAAGTTTATAGGTAAAGGCA
|
69,202,211

H2C31 7p21.3 deletion 7,996,602
(200pM HU) I
Bkpt#1l TATTTTAGAAAATAAAGCATAATGCTATCCTCCAATATGTTATGACACTTT
Del TATTTTAGAAAATAAAGCATAATGCTTTTCTTTAATACTGTGGATAATTGA
Bkpt#2 CTAGACAGTTAAGTCTGGAGTTCTGTTTTCTTTAATACTGTGGATAATTGA
I
8,078,982

H2C41 12pl3.33 deletion 1,095,921
(200pM HU) |
Bkpt#l TGGAATCTGTTAAAGTTCTAGATAGTCTAATTTTAAACCACAGATTATTAG
Del TGGAATCTGTTARAAGT TCTAGATAGTATAGGCGTGAGCCGCTGCGCCCAGC
Bkpt#2 CCTCGGCCTCCCTGAGTGCTGGGATTATAGGCGTGAGCCGCTGCGCCCAGC
|
1,463,394

H3B11l 3gl3.31 deletion
(300pM HU) |

Bkpt#l TTAATAAATCAAGTTTTCAATCAAAGACAAATAAMRATCTGAAATACTGCAG

Del TTAATARATCRAGTTTTCAATCAAAGAATGTCACTTACAATGTCCTAGACC

Bkpt#2 CAATACTAGATGAAAATTAGGCTCAGAATGTCACTTACAATGTCCTAGACC
I

118,095,904

118,200,900
NTB31 14g23.1 deletion 58,263,350
(NT) |
Bkpt#l1 TGTTCAGAGGCAGAGGTCTCGGCTGCAGTCACAARAACTARCAGAAAGAGA
Del TGTTCAGAGGCAGAGGTCTCGGCTGCATCATAACAGCATGCAGCTCCTGAC

Bkpt#2 TCTGTTTCCCCACCTGTAACATGGGCATCATAACAGCATGCAGCTCCTGAC
I

58,309,487
NTC21 3g13.31 deletion 117,153,488
(NT) I
Bkpt#1 CAAMAGAAGATATACAAATGGCCAGCAAACATGAAAMATGCTCAACATCAC
Del CAAAAGAAGATATACAAATGGCCAGCACATGCCTGTAATTCCAGCTACTTG

Bkpt#2 ATACAAAAATTGGCTGGGCATGTGGCACATGCCTGTAATTCCAGCTACTTG
|

117,814,247
NTG51 7pl5.1 deletion 31,756,287
(NT) |
Bkpt#l1 AGTGGAAATTTGGAAGAATAAAGCAATTAATTGTGTGTGGAGAAGGAGATA
Del AGTGGAAATTTGGAAGAATAAAGCAATTCAAAAAGATCTCCACAGCACATT

Bkpt#2 GCTCAAAGATTCCCAAACAGATACAATTCAAAAAGATCTCCACAGCACATT

|
31,874,852

NTG51 2932.3 deletion 196,823,287
(NT) |

Bkpt#l GACAGCTCTGCAAATCAGGGTTCGIATGTTCCAGTTGTTAATGGTTCARAT
Del GACAGCTCTGCAAATCAGGGTTCGTAATGCTGGGAGTCTCTGGATCTTAAC

Bkpt#2 AGGCTCTGAAAAGGAAAGGTCTCATAATGCTGGGAGTCTCTGGATCTTAAC
|
197,031,352

H1A51 3g27.3 duplication 189,205,577

(100pM HU) |

Bkpt#l TGTCAGAATGCCTGGTGGATGCCTGGETGCGACACCTGCCAAGGCATACAG

Dup TGTCAGAATGCCTGGTGGATGCCTGGTAGCTGCTAGGCTCTCTATCCTGGG

Bkpt#2 TTTTAAATAATGCCTTTTTGAGGAACTAGCTGCTAGGCTCTCTATCCTGGG
I

188,457,031
H2B41 17pl2 duplication 14,348,849
(200uM HU) |
Bkpt#1 CCAGCCCTGGCTTCAATGCTCTGGTTCACTTCCGTCAGACTGGTCTCTCTC
Dup CCAGCCCTGGCTTCAATGCTCTGGTTTTTTTTTTTTTTTTTGAATTTCTAT
Bkpt#2 AATTTTTAATGGACTTACCTCTACTTTTTTTTTTTTTTTTTGAATTTCTAT
|
14,349,353
NTAll 10g24.13 duplication 102,832,429
(NT) |
Bkpt#l GTAAGGGATCTCTTCCAGGTTGGATTTTCCCAAATAGATGAGACCCTCAAT
Dup GTAAGGGATCTCTTCCAGGTTGGATTTTTATTATTGAGTTGTATGTTCTGG

Bkpt#2 TATTTTTGAATATAGTTATTTGTCTTTTTATTATTGAGTTGTATGTTCTGG
|
102,710,396

Fig. S3. Copy number variant breakpoint junctions from hydroxyurea (HU)-treated and untreated clones. Breakpoints from 12 deletions and 2 duplications
from hydroxyurea-treated cells and 4 deletions and 1 duplication from untreated cells were sequenced, revealing microhomologies and blunt ends. Sequences
from the left and right breakpoint regions are red and blue, respectively. Regions of perfect homology at the junction are underlined and highlighted
in yellow.
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Fig. S4. Comparison of breakpoint sequences in hydroxyurea- and aphidicolin-induced copy number variants (CNVs) in vitro and germline CNVs in vivo. The
frequencies of CNV breakpoints with 0-10 bp of microhomology are compared between all replication stress-induced CNVs from this and previous studies (red
line) (1, 2) and germline CNVs seen in vivo (blue line) (3, 4). The expected frequency if microhomologous junctions occurred randomly is also shown (gray line).

3579—-3593.
4. Conrad DF, et al. (2010) Mutation spectrum revealed by breakpoint sequencing of human germline CNVs. Nat Genet 42:385—391.

Table S1. Monte Carlo simulation to identify copy number variant (CNV) hotspots

Observed CNVs Simulation mean
CNVs in region (N) Regions (Rops) CNVs Regions (\y) CNVs P(>0) P(Rops)
1 103 103 193 193 1.0 1.0
2 11 22 6.7 13.4 1.0 0.08
3 5 15 0.28 0.84 0.2 0.00001
4 3 12 0.011 0.044 0.01 0.0000002
6 1 6 0.0001 0.0006 0.0001 0.0001
7 1 7 0 0 <0.0001 <0.0001
11 1 11 0 0 <0.0001 <0.0001
31 1 31 0 0 <0.0001 <0.0001

Details in main text (Materials and Methods).
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