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i.    TCGGTACATTACCCTGTacattacCCGCATAGGCCACTAGT 

ii.   TCGGTACATTACCCTG TaccctGGCCGCATAGGCCACTAGT 

iii.  AATTCGGTACATTACCCataGGCCGCATAGGCCACTAGTGG 

iv.   GGTACATTACCCTGTTAcCCGCATAGGCCACTAGTGGATCT 

v.    TCGGTACATTACCCTGTaatgtATAGGCCACTAGTGGATCT 

vi.   GTACATTACCCTGTTA TaacagGGCCGCATAGGCCACTAGT 

vii.  GTACATTACCCTGTTATagtGGCCGCATAGGCCACTAGTGG 

viii. TCGGTACATTACCCTGTaCCGCATAGGCCACTAGTGGATCT 

 

 

a. 

b. 

     

 original CGGTacattacCCTGTTAT   CCCTAGCGGCCGCATA  

repaired  CGGTacattacCCTGT---   -acattac-CCGCATA 

 
 

 original  CGGTACATTaccctGTTAT   CCCTAGCGGCCGCATA  

repaired CGGTACATTaccctGT---   -accct-GGCCGCATA 

 
 

 original  ATTACCCTGTTAT   CCCTAGCGGCCGCataGGCCAC 

repaired  ATTACCC--ata-   -------GGCCGCataGGCCAC 

 
 

 original  CGGTACATTAcCCTGTTAT   CCCTAGCGGCCGCATA 

repaired  CGGTACATTAcCCTGTTA-   ---c-----CCGCATA 

 

 

 original  CGGTacattACCCTGTTAT   CCCTAGCGGCCGCATA 

repaired  CGGTacattACCCTGT---   ----aatgt----ATA 

 

 

 original  CGGTACATTACCctgttAT   CCCTAGCGGCCGCATA 

repaired  CGGTACATTACCctgttAT   -aacag-GGCCGCATA 

 
 

 original  CCCTGTTAT   CCCTAGCGGCCGCATAGGCCactAGT 

repaired  CCCTGTTAT   --agt--GGCCGCATAGGCCactAGT 

 
 

 original  TTCGGtACATTACCCTGTTAT   CCCTAGCGGCCGCA 

repaired  TTCGGtACATTACCCTGT---   ---a-----CCGCA 
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i.    TCGGTACATTACCCTGTacattacCCGCATAGGCCACTAGT 

ii.   TCGGTACATTACCCTG TaccctGGCCGCATAGGCCACTAGT 

iii.  AATTCGGTACATTACCCataGGCCGCATAGGCCACTAGTGG 

iv.   GGTACATTACCCTGTTAcCCGCATAGGCCACTAGTGGATCT 

v.    TCGGTACATTACCCTGTaatgtATAGGCCACTAGTGGATCT 

vi.   GTACATTACCCTGTTA TaacagGGCCGCATAGGCCACTAGT 

vii.  GTACATTACCCTGTTATagtGGCCGCATAGGCCACTAGTGG 

viii. TCGGTACATTACCCTGTaCCGCATAGGCCACTAGTGGATCT 

 

 

     

 original CGGTacattacCCTGTTAT   CCCTAGCGGCCGCATA  

repaired  CGGTacattacCCTGT---   -acattac-CCGCATA 

 
 

 original  CGGTACATTaccctGTTAT   CCCTAGCGGCCGCATA  

repaired CGGTACATTaccctGT---   -accct-GGCCGCATA 

 
 

 original  ATTACCCTGTTAT   CCCTAGCGGCCGCataGGCCAC 

repaired  ATTACCC--ata-   -------GGCCGCataGGCCAC 

 
 

 original  CGGTACATTAcCCTGTTAT   CCCTAGCGGCCGCATA 

repaired  CGGTACATTAcCCTGTTA-   ---c-----CCGCATA 

 

 

 original  CGGTacattACCCTGTTAT   CCCTAGCGGCCGCATA 

repaired  CGGTacattACCCTGT---   ----aatgt----ATA 

 

 

 original  CGGTACATTACCctgttAT   CCCTAGCGGCCGCATA 

repaired  CGGTACATTACCctgttAT   -aacag-GGCCGCATA 

 
 

 original  CCCTGTTAT   CCCTAGCGGCCGCATAGGCCactAGT 

repaired  CCCTGTTAT   --agt--GGCCGCATAGGCCactAGT 

 
 

 original  TTCGGtACATTACCCTGTTAT   CCCTAGCGGCCGCA 

repaired  TTCGGtACATTACCCTGT---   ---a-----CCGCA 
 
 
 
 
 
 
 
 
 



a.   step 1)CGGTACATTACCCTGTTAggcataGGCCGCATAGGCCACTA 

      step 2)CGGTACATTACCCTGTTAggcataGGCCGCATAGGCCACTA 

 

b.  step 1)TACATTACCCTGTTAgggtagtGGCCGCATAGGCCACTAGT 

     step 2)TACATTACCCTGTTAgggtagtGGCCGCATAGGCCACTAGT 

 

c.  step 1)TACATTACCCTGTTAacagggtaGGCCGCATAGGCCACTAG 

     step 2)TACATTACCCTGTTAacagggtaGGCCGCATAGGCCACTAG 

 

d. 
1)CGGTACATTACCCTGTacattacattacattacattacccggtacattatccaCTAGC(13bp)ACTAGTGGAT 

2)CGGTACATTACCCTGTacattacattacattacattacccggtacattatccaCTAGC(13bp)ACTAGTGGAT 

3)CGGTACATTACCCTGTacattacattacattacattacccggtacattatccaCTAGC(13bp)ACTAGTGGAT 

4)CGGTACATTACCCTGTacattacattacattacattacccggtacattatccaCTAGC(13bp)ACTAGTGGAT 

5)CGGTACATTACCCTGTacattacattacattacattacccggtacattatccaCTAGC(13bp)ACTAGTGGAT 

6)CGGTACATTACCCTGTacattacattacattacattacccggtacattatccaCTAGC(13bp)ACTAGTGGAT 

7)CGGTACATTACCCTGTacattacattacattacattacccggtacattatccaCTAGC(13bp)ACTAGTGGAT 

 

e. 

1)CATTACCCTGTTATaattataattataattattatagtGGCCGCATAGGCCACTAG 

2)CATTACCCTGTTATaattataattataattattatagtGGCCGCATAGGCCACTAG 

3)CATTACCCTGTTATaattataattataattattatagtGGCCGCATAGGCCACTAG 

4)CATTACCCTGTTATaattataattataattattatagtGGCCGCATAGGCCACTAG 

5)CATTACCCTGTTATaattataattataattattatagtGGCCGCATAGGCCACTAG 

6)CATTACCCTGTTATaattataattataattattatagtGGCCGCATAGGCCACTAG 
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MMEJ blunt EJ SD-MMEJ 



Figure S6 

MMEJ blunt EJ SD-MMEJ 
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Table S1. 

 mean 
(bp) 

median 
(bp) 

WT 1.8 2.0 

polQ 1.9 2.0 

ku70 2.0 2.0 

rad51 ku70 1.6 1.0 

rad51 1.8 1.0 

rad51 lig4 2.1 2.0 

lig4 1.9 1.0 

 

Supplemental Table S1. Mean and median junctional microhomology lengths by genotype 

Mean and median junctional microhomology length by genotype.  Genetic background has no 

significant effect on either the mean (p=0.91, one-way ANOVA) or the median (p=0.85, Kruskal-Wallis 

test) junctional microhomology length. 
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Table S2. 

original [Iw] sequence  repair product 

CCCTG|TTAT
|CCCTAGCGGCCGCATAGGCCACT ATTACCCT.G.GCCGCATAGGCCACT (19)

A
 

CGGTACATTACCCTG|TTAT
|CCCTAGCGGCCGCATA AATTCGGTACATTA.CCCT.AGCGGC (15)

B
 

TCGGTACATTACCCTG|TTAT
|CCCTAGCGGCCG AATTCGGTACATTAC.CC.GCATAGG (10)

D
 

TACATTACCCTG|TTAT
|CCCTAGCGGCCGCATA ACATTACCCT.G.CGGCCGCATAGGC (9)

E
 

TACATTACCCTG|TTAT
|CCCTAGCGGCCGCATA CGGTACATTACC.C.GGCCGCATAGG (7) 

TCGGTACATTACCCTG|TTAT
|CCCTAGCGGCCG CCGAATTCGGTACATTA.CC.GCATA (6)

F
 

TACATTACCCTG|TTAT
|CCCTAGCGGCCGCATA CGGTACA.TTA.TCCCTAGCGGCCGC (6) 

TACATTACCCTG|TTAT
|CCCTAGCGGCCGCATA GTACATTACCC.T.TATCCCTAGCGG (4)

G
 

TACATTACCCTG|TTAT
|CCCTAGCGGCCGCATA GGTACATTACCCT.G.CCGCATAGGC (4) 

CGGTACATTACCCTG|TTAT
|CCCTAGCGGCCGCATA ATTCGGTACATTACCCTG.T.ATCCC (3)

H
 

CATTACCCTG|TTAT
|CCCTAGCGGCCGCATAGG CCTGTTA.T.AGCGGCCGCATAGGCC (3)

I
 

AGCCGAATTCGGTACATTACCCTG|TTAT
|CCCTAGCGGC AGCAGCCGAATT.CGG.CCGCATAGG (3)

J
 

 

Supplemental Table S2.  The SD-MMEJ model explains bias in frequency of specific junctional 

microhomologies. 

The most frequently observed junctional microhomology (top row) is consistent with SD-MMEJ repair 

with a 4 bp direct/inverted repeat as a primer (Compare Figure 3a-c). Junctional microhomologies not 

consistent with SD-MMEJ are not highlighted. Number of times a sequence was independently 

recovered is indicated in parentheses.  Positions of bottom and top strand nicks in the original 

sequence indicated by subscripted/superscripted vertical lines.  Microhomologies are indicated in the 

original sequence as white on black with dotted underlines.  Blue and red boxed/underlined repeated 

motifs are SD-MMEJ consistent.  Lettered superscripts cross-reference Table S4. 
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 Table S3. 
 sequences of apparent blunt joins  

- indicates deleted sequence 

 genotype 

 

deln 
(bp) 

1
A1

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
1
 WT

1
 

7 

2
A2

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
2
 WT

2
 

7 

3
A3

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
3
 WT

3
 

7 

4
A4

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
4
 WT

4
 

7 

5
A5

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
5
 ku70

1
 

7 

6
A6

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
6
 lig4

1
 

7 

7
A7

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
7
 rad51 ku70

1
 

7 

8
A8

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
8
 rad51 ku70

2
 

7 

9
A9

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
9
 rad51 lig4

1
 

7 

10
A10

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
10

 rad51 lig4
2

 
7 

11
A11

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
11

 polQ
1

 
7 

12
B1

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
12

 WT
5

 
10 

13
B2

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
13

 rad51
1

 
10 

14
B3

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
14

 ku70
2

 
10 

15
B4

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
15

 lig4
2

 
10 

16
B5

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
16

 lig4
3

 
10 

17
B6

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
17

 lig4
4

 
10 

18
B7

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
18

 rad51 lig4
3

 
10 

19
B8

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
19

 rad51 lig4
4

 
10 

20
B9

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
20

 rad51 lig4
5

 
10 

21
B10

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
21

 polQ
2

 
10 

22
C1

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CCCTAGCGGCCGCATAGGCCACTAGTGGAT II
1
 WT

6
 

1 

23
C2

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CCCTAGCGGCCGCATAGGCCACTAGTGGAT II
2
 WT

7
 

1 

24
C3

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CCCTAGCGGCCGCATAGGCCACTAGTGGAT II
3
 ku70

3
 

1 

25
C4

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CCCTAGCGGCCGCATAGGCCACTAGTGGAT II
4
 polQ

3
 

1 

26
D1

 AGCAGCCGAATTCGGTACATTACCCTGTTA-GGCCGCATAGGCCACTAGTGGATCTGGATC I
22

 lig4
5

 
8 

27
D2

 AGCAGCCGAATTCGGTACATTACCCTGTTA-GGCCGCATAGGCCACTAGTGGATCTGGATC I
23

 rad51 ku70
3

 
8 



 4 

28
D3

 AGCAGCCGAATTCGGTACATTACCCTGTTA-GGCCGCATAGGCCACTAGTGGATCTGGATC I
24

 rad51 lig4
6

 
8 

29
E1

 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCGCATAGGCCACTAGTGGATCTGGATCCT - rad51
2

 
9 

30
E2

 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCGCATAGGCCACTAGTGGATCTGGATCCT - lig4
6

 
9 

31
E3

 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCGCATAGGCCACTAGTGGATCTGGATCCT - rad51 lig4
7

 
9 

32
F1

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GCGGCCGCATAGGCCACTAGTGGATCTGGA III
1
 rad51

3
 

5 

33
F2

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GCGGCCGCATAGGCCACTAGTGGATCTGGA III
2
 lig4

7
 

5 

34
G1

 GCGTCGTTTAGAGCAGCAGCCGAATTCGGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
25

 rad51
4

 
22 

35
G2

 GCGTCGTTTAGAGCAGCAGCCGAATTCGGT-GGCCGCATAGGCCACTAGTGGATCTGGATC I
26

 polQ
4

 
22 

36
H1

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CCGCATAGGCCACTAGTGGATCTGGATCCT II
5
 rad51

5
 

10 

37
H2

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CCGCATAGGCCACTAGTGGATCTGGATCCT II
6
 rad51 ku70

4
 

10 

38
I
 GCAGCCGAATTCGGTACATTACCCTGTTAT-TAGCGGCCGCATAGGCCACTAGTGGATCTG - WT

8
 

3 

39
I2

 GCAGCCGAATTCGGTACATTACCCTGTTAT-TAGCGGCCGCATAGGCCACTAGTGGATCTG - ku70
4

 
3 

40
J1

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CGGCCGCATAGGCCACTAGTGGATCTGGAT II
7
 WT

9
 

7 

41
J2

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CGGCCGCATAGGCCACTAGTGGATCTGGAT II
8
 rad51 lig4

8
 

7 

42
K

 CAGCAGCCGAATTCGGTACATTACCCTGAT-CCACTAGTGGATCTGGATCCTCTAGAGTCG - ku70
5

 
20 

43
 L

 TCGTTTAGAGCAGCAGCCGAATTCGGTACA-CTAGCGGCCGCATAGGCCACTAGTGGATCT - ku70
6

 
14 

44
M

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CATAGGCCACTAGTGGATCTGGATCCTCTA - WT
10

 
13 

45
N

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CCACTAGTGGATCTGGATCCTCTAGAGTCG II
9
 rad51 lig4

9
 

19 

46
O

 ACCCTTACGTGGAATAAAAAAAAATGAAAT-GGCCGCATAGGCCACTAGTGGATCTGGATC - polQ
5

 
459 

47
P

 TGCGTCGTTTAGAGCAGCAGCCGAATTCGG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT - WT
11

 
16 

48
Q

 AGCAGCCGAATTCGGTACATTACCCTGTTA-CTAGCGGCCGCATAGGCCACTAGTGGATCT II
10

 WT
12

 
3 

49
S

 GCAGCCGAATTCGGTACATTACCCTGTTAT-CGGCCGCATAGGCCACTAGTGGATCTGGAT - rad51 lig4
10

 
6 

50
T
 GCAGCAGCCGAATTCGGTACATTACCCTGT-ACTAGTGGATCTGGATCCTCTAGAGTCGAC - rad51 ku70

5
 

23 

51
U

 TAGAGCAGCAGCCGAATTCGGTACATTACC-GCGGCCGCATAGGCCACTAGTGGATCTGGA IV
1
 rad51

6
 

12 

52
V

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GCCGCATAGGCCACTAGTGGATCTGGATCC - rad51
7

 
8 

53
W

 GCAGCAGCCGAATTCGGTACATTACCCTGT-GCGGCCGCATAGGCCACTAGTGGATCTGGA III
3
 rad51

8
 

8 

54
X

 CAGCAGCCGAATTCGGTACATTACCCTGTT-GCGGCCGCATAGGCCACTAGTGGATCTGGA III
4
 polQ

6
 

7 

55
Y

 GTTTAGAGCAGCAGCCGAATTCGGTACATT-GCGGCCGCATAGGCCACTAGTGGATCTGGA - WT
13

 
15 

56
Z
 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCTAGCGGCCGCATAGGCCACTAGTGGATC - ku70

7
 

5 

57
AA

 GCAGCCGAATTCGGTACATTACCCTGTTAT-GCATAGGCCACTAGTGGATCTGGATCCTCT - WT
14

 
11 



 5 

58
AB

 AGCAGCAGCCGAATTCGGTACATTACCCTG-GCATAGGCCACTAGTGGATCTGGATCCTCT - lig4
8

 
15 

59
AC

 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCACTAGTGGATCTGGATCCTCTAGAGTCG - ku70
8 

 
18 

60 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a 
WT

15
 

1 

61 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a 
WT

16
 

1 

62 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a 
WT

17
 

1 

63 GCAGCCGAATTCGGTACATTACCCTGTTAT-CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a 
WT

18
 

2 

64 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a 
WT

19
 

4 

65 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a 
WT

20
 

4 

66 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a 
WT

21
 

4 

67 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a ku70
9

 
1 

68 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a ku70
10

 
1 

69 AGCAGCAGCCGAATTCGGTACATTACCCTG-ATCCCTAGCGGCCGCATAGGCCACTAGTGG n/a ku70
11

 
2 

70 GCAGCCGAATTCGGTACATTACCCTGTTAT-CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a ku70
12

 
2 

71 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a ku70
13

 
4 

72 AGCAGCAGCCGAATTCGGTACATTACCCTG-CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a ku70
14

 
6 

73 CAGCAGCCGAATTCGGTACATTACCCTGTT-GCCGCATAGGCCACTAGTGGATCTGGATCC n/a ku70
15

 
10 

74 AGAGCAGCAGCCGAATTCGGTACATTACCC-GCCGCATAGGCCACTAGTGGATCTGGATCC n/a ku70
16

 
14 

75 GCAGCCGAATTCGGTACATTACCCTGTTAT-ATAGGCCACTAGTGGATCTGGATCCTCTAG n/a lig4
9

 
13 

76 TGCGTCGTTTAGAGCAGCAGCCGAATTCGG-GGCCGCATAGGCCACTAGTGGATCTGGATC n/a lig4
10

 
23 

77 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a rad51 ku70
6

 
1 

78 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a rad51 ku70
7

 
1 

79 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a rad51 ku70
8

 
1 

80 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a rad51 ku70
9

 
1 

81 GCAGCCGAATTCGGTACATTACCCTGTTAT-CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a rad51 ku70
10

 
2 

82 CAGCAGCCGAATTCGGTACATTACCCTGTT-GCCGCATAGGCCACTAGTGGATCTGGATCC n/a rad51 lig4
11

 
10 

83 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ
7

 
1 

84 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ
8

 
1 

85 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ
9

 
1 

86 GAGCAGCAGCCGAATTCGGTACATTACCCT-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ
10

 
1 

87 CAGCAGCCGAATTCGGTACATTACCCTGTT-TCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a polQ
11

 
1 
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88 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a polQ
12

 
1 

89 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a polQ
13

 
1 

90 GCAGCCGAATTCGGTACATTACCCTGTTAT-CCTAGCGGCCGCATAGGCCACTAGTGGATC n/a polQ
14

 
1 

91 GCAGCCGAATTCGGTACATTACCCTGTTAT-CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a polQ
15

 
2 

92 GCAGCCGAATTCGGTACATTACCCTGTTAT-CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a polQ
16

 
2 

93 GCAGCCGAATTCGGTACATTACCCTGTTAT-CTAGCGGCCGCATAGGCCACTAGTGGATCT n/a polQ
17

 
2 

94 TAGAGCAGCAGCCGAATTCGGTACATTACC-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ
18

 
3 

95 TAGAGCAGCAGCCGAATTCGGTACATTACC-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ
19

 
3 

96 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a polQ
20

 
4 

97 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a polQ
21

 
4 

98 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a polQ
22

 
4 

99 AGCAGCAGCCGAATTCGGTACATTACCCTG-CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a polQ
23

 
4 

100 TTAGAGCAGCAGCCGAATTCGGTACATTAC-GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a polQ
24

 
13 

101 TGGAGTACGAAATGCGTCGTTTAGAGCAGC-TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a polQ
25

 
24 

Table S3.  Sequences of apparent blunt joins.  Sequences and genotypes of all repair products 

with apparent blunt joins (n=101).  Deleted bases not shown.  Boxed dashes indicate apparent point 

of ligation (box notation indicates a possible insertion of length zero in SD-MMEJ consistent 

sequences) . Identical SD-MMEJ consistent sequences are indicated by a lettered superscript on the 

sequence number; letters cross-reference Table 1.  SD-MMEJ consistent repeats are underlined.  

Predicted SD-MMEJ primer repeats in italics.  Primer repeat groups as in Table 1 are indicated by 

Roman numerals and enumerated in superscripts.  59/101 (58.4%) of sequences are SD-MMEJ 

consistent (direct or inverted repeat of at least 4 bp within ± 20 bp of the junction).  This proportion is 

significantly greater than would be predicted by random chance (p<0.05 Fisher's Exact Test).  

Expected proportion of SD-MMEJ consistent blunt joins was estimated by Monte Carlo simulation of 

random deletion events (See Materials and Methods).  Number of sequences of a given genotype 

enumerated in superscripts.  30 bp on either side of the junction are shown. n/a: not applicable. 
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Table S4. 

 sequence of repair products with junctional microhomology 

. nnn .  indicates microhomology 

 genotype 

 

del 

(bp) 

1
A1

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
1
 WT

1
 

12 

2
A2

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
2

 WT
2

 
12 

3
A3

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
3

 WT
3
 12 

4
A4

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
4

 rad51
1

 
12 

5
A5

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
5

 rad51
2

 
12 

6
A6

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
6

 rad51
3

 
12 

7
A7

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
7

 lig4
1

 
12 

8
A8

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
8

 lig4
2

 
12 

9
A9

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
9

 lig4
3

 
12 

10
A10

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
10

 lig4
4

 
12 

11
A11

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
11

 lig4
5

 
12 

12
A12

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
12

 lig4
6

 
12 

13
A13

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
13

 lig4
7

 
12 

14
A14

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
14

 rad51 ku70
1

 
12 

15
 A15

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
15

 rad51 lig4
1

 
12 

16
A16

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
16

 rad51 lig4
2

 
12 

17
A17

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
17

 rad51 lig4
3

 
12 

18
A18

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
18

 rad51 lig4
4

 
12 

19
A19

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.GCCGCATAGGCCACTAGTGGATCTGGATCC I
19

 rad51 lig4
5

 
12 

20
 B1

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
1

 WT
4

 
9 

21
B2

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
2

 rad51
4

 
9 

22
B3

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
3

 ku70
1

 
9 

23
B4

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
4

 ku70
2

 
9 

24
B5

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
5

 ku70
3

 
9 

25
B6

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
6

 lig4
8

 
9 

26
B7

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
7

 lig4
9

 
9 

27
B8

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
8

 lig4
10

 
9 

28
B9

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
9

 rad51 ku70
2

 
9 

29
B10

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
10

 rad51 ku70
3

 
9 

30
B11

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
11

 rad51 lig4
6

 
9 

31
B12

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
12

 rad51 lig4
7

 
9 



 8 

32
B13

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
13

 polQ
1

 
9 

33
B14

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
14

 polQ
2

 
9 

34
B15

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CCCT.AGCGGCCGCATAGGCCACTAGTGGATCTGG IV
15

 polQ
3

 
9 

35
D1

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
16

 WT
5

 
17 

36
D2

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
17

 WT
6

 
17 

37
D3

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
18

 WT
7

 
17 

38
D4

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
19

 lig4
11

 
17 

39
D5

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
20

 lig4
12

 
17 

40
D6

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
21

 rad51 lig4
8

 
17 

41
D7

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
22

 rad51 lig4
9

 
17 

42
D8

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
23

 rad51 lig4
10

 
17 

43
D9

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
24

 polQ
4

 
17 

44
D10

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
25

 polQ
5

 
17 

45
E1

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
1

 WT
8

 
10 

46
E2

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
2

 rad51
5

 
10 

47
E3

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
3

 rad51
6

 
10 

48
E4

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
4

 ku70
4

 
10 

49
E5

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
5

 lig4
13

 
10 

50
E6

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
6

 rad51 ku70
4

 
10 

51
E7

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
7

 rad51 ku70
5

 
10 

52
E8

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
8

 polQ
6

 
10 

53
E9

 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CGGCCGCATAGGCCACTAGTGGATCTGGAT III
9

 polQ
7

 
10 

54
Z1

 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
rad51

7
 

13 

55
Z2

 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
rad51

8 
 

13 

56
Z3

 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
ku70

5
 

13 

57
Z4

 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
ku70

6
 

13 

58
Z5

 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
ku70

7
 

13 

59
Z6

 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
rad51 lig4

11
 

13 

60
Z7

 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
polQ

8 
 

13 

61
F1

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
26

 WT
9

 
18 

62
F2

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
27

 WT
10

 
18 

63
F3

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
28

 rad51
9

 
18 

64
F4

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
29

 rad51
10

 
18 

65
F5

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
30

 ku70
8

 
18 



 9 

66
F6

 TTTAGAGCAGCAGCCGAATTCGGTACATTA.CC.GCATAGGCCACTAGTGGATCTGGATCCTCT IV
31

 polQ
9

 
18 

67
G1

 AGAGCAGCAGCCGAATTCGGTACATTACCC.T.TATCCCTAGCGGCCGCATAGGCCACTAGTG - 
WT

11
 

2 

68
G2

 AGAGCAGCAGCCGAATTCGGTACATTACCC.T.TATCCCTAGCGGCCGCATAGGCCACTAGTG - 
ku70

9
 

2 

69
G3

 AGAGCAGCAGCCGAATTCGGTACATTACCC.T.TATCCCTAGCGGCCGCATAGGCCACTAGTG - 
polQ

10
 

2 

70
G4

 AGAGCAGCAGCCGAATTCGGTACATTACCC.T.TATCCCTAGCGGCCGCATAGGCCACTAGTG - 
polQ

11
 

2 

71
H1

 AGCAGCAGCCGAATTCGGTACATTACCCTG.T.ATCCCTAGCGGCCGCATAGGCCACTAGTGG - 
rad51 ku70

6
 

1 

72
H2

 AGCAGCAGCCGAATTCGGTACATTACCCTG.T.ATCCCTAGCGGCCGCATAGGCCACTAGTGG - 
rad51 ku70

7
 

1 

73
H3

 AGCAGCAGCCGAATTCGGTACATTACCCTG.T.ATCCCTAGCGGCCGCATAGGCCACTAGTGG - 
rad51 ku70

8
 

1 

74
I1

 AGCAGCCGAATTCGGTACATTACCCTGTTA.T.AGCGGCCGCATAGGCCACTAGTGGATCTGG - 
ku70

10
 

4 

75
I2

 AGCAGCCGAATTCGGTACATTACCCTGTTA.T.AGCGGCCGCATAGGCCACTAGTGGATCTGG - 
rad51 ku70

9
 

4 

76
I3

 AGCAGCCGAATTCGGTACATTACCCTGTTA.T.AGCGGCCGCATAGGCCACTAGTGGATCTGG - 
rad51 ku70

10
 

4 

77
J1

 AAATGCGTCGTTTAGAGCAGCAGCCGAATT.CGG.CCGCATAGGCCACTAGTGGATCTGGATCCT - 
WT

12
 

25 

78
J2

 AAATGCGTCGTTTAGAGCAGCAGCCGAATT.CGG.CCGCATAGGCCACTAGTGGATCTGGATCCT - 
lig4

14
 

25 

79
J3

 AAATGCGTCGTTTAGAGCAGCAGCCGAATT.CGG.CCGCATAGGCCACTAGTGGATCTGGATCCT - 
rad51 ku70

11
 

25 

80
L1

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC IV
32

 ku70
11
 

14 

81
L2

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.C.GGCCGCATAGGCCACTAGTGGATCTGGATC IV
33

 rad51 ku70
12
 

14 

82
M1

 AGCAGCAGCCGAATTCGGTACATTACCCTG.T.AGCGGCCGCATAGGCCACTAGTGGATCTGG - 
WT

13
 

7 

83
 M2

 AGCAGCAGCCGAATTCGGTACATTACCCTG.T.AGCGGCCGCATAGGCCACTAGTGGATCTGG - 
polQ

12
 

7 

84
N1

 AGAGCAGCAGCCGAATTCGGTACATTACCC.TG.GATCTGGATCCTCTAGAGTCGACCTCGAAC - 
WT

14
 

31 

85
O1

 CGTCGTTTAGAGCAGCAGCCGAATTCGGTA.C.TAGCGGCCGCATAGGCCACTAGTGGATCTG - 
rad51 ku70

13
 

16 

86
P1

 ATGCGTCGTTTAGAGCAGCAGCCGAATTCG.G.GCCGCATAGGCCACTAGTGGATCTGGATCC - 
ku70

12
 

24 

87
R1

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.C.ATAGGCCACTAGTGGATCTGGATCCTCTAG IV
34

 rad51
11
 

20 

88
S1

 GAGTACGAAATGCGTCGTTTAGAGCAGCAG.CC.CTAGCGCCGCATAGGCCACTAGTGGATCTG - 
ku70

13
 

26 

89
T1

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CC.ACTAGTGGATCTGGATCCTCTAGAGTCGAC - 
WT

15
 

26 

90
U1

 GGAGTACGAAATGCGTCGTTTAGAGCAGCC.AGC.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
WT

16
 

35 

91
V1

 TTAGAGCAGCAGCCGAATTCGGTACATTAC.CCT.CTAGAGTCGACCTCGAACGTTAACGTTAAC - 
rad51

12
 

44 

92
W1

 GCGTCGTTTAGAGCAGCAGCCGAAATGCGT.C.ACTAGTGGATCTGGATCCTCTAGAGTCGAC - 
WT

17
 

60 

93
X1

 ATTCGCAGTGGAAGGCTGCACCTGCAAAAG.G.GGCCGCATAGGCCACTAGTGGATCTGGATC - 
polQ

13
 

288 

94
Y1

 GAAAATTGTGGGAGCAGAGCCTTGGGTGCA.GCC.GCATAGGCCACTAGTGGATCTGGATCCTCT - 
ku70

14
 

259 

95 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CCGCATAGGCCACTAGTGGATCTGGATCCT n/a 
WT

18
 

13 

96 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CATAGGCCACTAGTGGATCTGGATCCTCTA n/a 
WT

19
 

16 

97 CGTTTAGAGCAGCAGCCGAATTCGGTACAT.TA.GGCCACTAGTGGATCTGGATCCTCTAGAGT n/a 
WT

20
 

25 

98 CAGCAGCCGAATTCGGTACATTACCCTGTT.AT.CTGGATCCTCTAGAGTCGACCTCGAACGTT n/a 
WT

21
 

30 

99 GTCGTTTAGAGCAGCAGCCGAATTCGGTAC.AT.CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a 
WT

22
 

11 



 10 

100 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a 
WT

23
 

6 

101 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a 
WT

24
 

6 

102 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a rad51
13

 
6 

103 GGAGTACGAAATGCGTCGTTTAGAGCAGCA.GCCG.CATAGGCCACTAGTGGATCTGGATCCTCTA n/a rad51
14

 
35 

104 AGAGCAGCAGCCGAATTCGGTACATTACCC.TG.CTTCGAGAGAGCGCGCCTCGAATGTTCGCG n/a rad51
15

 
216 

105 AGCAGCAGCCGAATTCGGTACATTACCCTG.T.CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a ku70
15

 
3 

106 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a ku70
16

 
6 

107 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a ku70
17

 
6 

108 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a ku70
18

 
6 

109 TCGTTTAGAGCAGCAGCCGAATTCGGTACA.TTA.TCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a ku70
19

 
8 

110 TCGTTTAGAGCAGCAGCCGAATTCGGTACA.TTA.TCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a ku70
20

 
8 

111 TCGTTTAGAGCAGCAGCCGAATTCGGTACA.TTA.TCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a ku70
21

 
8 

112 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CCGCATAGGCCACTAGTGGATCTGGATCCT n/a ku70
22

 
13 

113 CGTTTAGAGCAGCAGCCGAATTCGGTACAT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a ku70
23
 

14 

114 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GTGGATCTGGATCCTCTAGAGTCGACCTCG n/a ku70
24

 
25 

115 TCGTTTAGAGCAGCAGCCGAATTCGGTACA.TTA.TCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a lig4
15

 
8 

116 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a lig4
16

 
6 

117 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CCGCATAGGCCACTAGTGGATCTGGATCCT n/a lig4
17

 
13 

118 GAGCAGCAGCCGAATTCGGTACATTACCCT.G.CCGCATAGGCCACTAGTGGATCTGGATCCT n/a lig4
18

 
13 

119 CGTTTAGAGCAGCAGCCGAATTCGGTACAT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a lig4
19
 

14 

120 TAGAGCAGCAGCCGAATTCGGTACATTACC.C.CGCATAGGCCACTAGTGGATCTGGATCCTC n/a lig4
20

 
16 

121 CGTCGTTTAGAGCAGCAGCCGAATTCGGTA.CAT.AGGCCACTAGTGGATCTGGATCCTCTAGAG n/a lig4
21

 
26 

122 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a rad51 ku70
14

 
6 

123 TCGTTTAGAGCAGCAGCCGAATTCGGTACA.TTA.TCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a rad51 lig4
12

 
8 

124 CAGCAGCCGAATTCGGTACATTACCCTGTT.AT.AGGCCACTAGTGGATCTGGATCCTCTAGAG n/a rad51 lig4
13

 
15 

125 AAAAATTCGTACTTTGGAGTACGAAATGCG.TCGTT.GCTTCGAGAGAGCGCGCCTCGAATGTTCGC n/a rad51 lig4
14

 
250 

126 GCAGCCGAATTCGGTACATTACCCTGTTATTATCCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a polQ*14
 

0 

127 GCAGCCGAATTCGGTACATTACCCTGTTATTATCCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a polQ*15
 

0 

128 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a polQ
16

 
6 

129 GCAGCAGCCGAATTCGGTACATTACCCTGT.TA.GCGGCCGCATAGGCCACTAGTGGATCTGGA n/a polQ
17

 
6 

130 TCGTTTAGAGCAGCAGCCGAATTCGGTACA.TTA.TCCCTAGCGGCCGCATAGGCCACTAGTGGA n/a polQ
18

 
8 

131 CAGCAGCCGAATTCGGTACATTACCCTGTT.AT.AGGCCACTAGTGGATCTGGATCCTCTAGAG n/a polQ
19

 
15 

132 ACGAAATGCGTCGTTTAGAGCAGCAGCCGA.AT.CCCTAGCGGCCGCATAGGCCACTAGTGGAT n/a polQ
20

 
20 

133 CGTCGTTTAGAGCAGCAGCCGAATTCGGTA.CAT.AGGCCACTAGTGGATCTGGATCCTCTAGAG n/a polQ
21

 
26 
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Table S4: Sequences of repair junctions with microhomology.  SD-MMEJ consistent repair 

products with junctional microhomologies.  94/134 (70.1%) of microhomology junctions are SD-MMEJ 

consistent.  This is significantly greater than predicted by random chance (p=0.05, Fisher's Exact 

Test).  Junctional microhomologies (bases that cannot be unambiguously assigned to either side of 

the repair junction) are situated between boxes with dots to represent the uncertainty with regard to 

the position at which the strands were ligated during repair.  The box notation is used to emphasize 

the possibility of a "zero insertion" SD-MMEJ event. The two sequences containing apparent net 

insertions (asterisks above genotype) are consistent with mispairing of the 3' DSB ends and are thus 

classified as junctional microhomologies.  Other conventions are as described for Supplemental Table 

S2. 

 
 
 

134 GGTCAGACATTTAAAAGGAGGCGACTCAAC.G.GGCCGCATAGGCCACTAGTGGATCTGGATC n/a polQ
22

 
259 
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Table S5. 
 sequence  genotype deln inst 

1
A1

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
1

 WT
1

 
10 1 

2
A2

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
2

 rad51
1

 
10 1 

3
A3

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
3

 rad51
2

 
10 1 

4
A4

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
4

 rad51
3

 
10 1 

5
A5

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
5

 lig4
1

 
10 1 

6
A6

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
6

 lig4
2

 
10 1 

7
A7

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
7

 lig4 rad51
1

 
10 1 

8
A8

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
8

 lig4 rad51
2

 
10 1 

9
A9

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
9

 lig4 rad51
3

 
10 1 

10
A10

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CCGCATAGGCCACTAGTGGATCTGGATCCT II
10

 lig4 rad51
4

 
10 1 

11
 
B1

 GCAGCCGAATTCGGTACATTACCCTGTTAT a GGCCGCATAGGCCACTAGTGGATCTGGATC I
1
 lig4

3
 

7 1 

12
 
B2

 GCAGCCGAATTCGGTACATTACCCTGTTAT a GGCCGCATAGGCCACTAGTGGATCTGGATC I
2
 lig4 rad51

5
 

7 1 

13
C1

 GCAGCCGAATTCGGTACATTACCCTGTTAT g TAGCGGCCGCATAGGCCACTAGTGGATCTG - 
rad51

4
 

3 1 

14
C2

 GCAGCCGAATTCGGTACATTACCCTGTTAT g TAGCGGCCGCATAGGCCACTAGTGGATCTG - 
lig4

4
 

3 1 

15
D

 GCAGCAGCCGAATTCGGTACATTACCCTGT a CCGCATAGGCCACTAGTGGATCTGGATCCT - 
ku70

1
 

12 1 

16
E

 GCAGCAGCCGAATTCGGTACATTACCCTGT a CCACTAGTGGATCTGGATCCTCTAGAGTCG - 
WT

2
 

21 1 

17
F

 AGCAGCCGAATTCGGTACATTACCCTGTTA c CGGCCGCATAGGCCACTAGTGGATCTGGAT II
11

 rad51 ku70
1

 
7 1 

18
G

 AGCAGCCGAATTCGGTACATTACCCTGTTA c TAGGCCACTAGTGGATCTGGATCCTCTAGA - 
rad51 lig4

6
 

15 1 

19
H

 TTAGAGCAGCAGCCGAATTCGGTACATTAC a TAGCGGCCGCATAGGCCACTAGTGGATCTG - 
polQ

1
 

11 1 

20
I
 GCAGCAGCCGAATTCGGTACATTACCCTGT g GCGGCCGCATAGGCCACTAGTGGATCTGGA - 

rad51
5

 
8 1 

21
J

 AGCAGCAGCCGAATTCGGTACATTACCCTG g CCCTAGCGGCCGCATAGGCCACTAGTGGAT - 
WT

3
 

4 1 

22
K

 GCAGCCGAATTCGGTACATTACCCTGTTAT a GCCGCATAGGCCACTAGTGGATCTGGATCC - 
lig4

5
 

8 1 

23
 
M

 AGCAGCAGCCGAATTCGGTACATTACCCTG c CGGCCGCATAGGCCACTAGTGGATCTGGAT - 
rad51 lig4

7
 

10 1 

24 AGCAGCCGAATTCGGTACATTACCCTGTTA a CGGCCGCATAGGCCACTAGTGGATCTGGAT n/a 
ku70

2
 

7 1 

25 CAGCAGCCGAATTCGGTACATTACCCTGTT c CGGCCGCATAGGCCACTAGTGGATCTGGAT n/a 
lig4

6
 

8 1 

26 AGCAGCAGCCGAATTCGGTACATTACCCTG a TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a 
rad51 ku70

2
 

0 1 

27 AGCAGCAGCCGAATTCGGTACATTACCCTG g GGCCGCATAGGCCACTAGTGGATCTGGATC n/a 
rad51ku70

3
 

11 1 

28 TAGAGCAGCAGCCGAATTCGGTACATTACC t GGCCGCATAGGCCACTAGTGGATCTGGATC n/a 
rad51 lig4

8
 

14 1 

Table S5.  Sequences of repair junctions with 1 bp insertions.  Sequences and genotypes of all 

repair products with net insertions of one bp.  Inserted sequence is boxed and in lowercase.  

Notational conventions as for Table S2.  
 



 13 

 

Table S6.   
 sequence  genotype deln inst 

1
 A1

 GAGCAGCAGCCGAATTCGGTACATTACCCT at GCGGCCGCATAGGCCACTAGTGGATCTGGA III
1

 rad51
1

 
10 2 

2
 A2

 GAGCAGCAGCCGAATTCGGTACATTACCCT at GCGGCCGCATAGGCCACTAGTGGATCTGGA III
2

 ku70
1

 
10 2 

3
 A3

 GAGCAGCAGCCGAATTCGGTACATTACCCT at GCGGCCGCATAGGCCACTAGTGGATCTGGA III
3

 lig4
1

 
10 2 

4
 A4

 GAGCAGCAGCCGAATTCGGTACATTACCCT at GCGGCCGCATAGGCCACTAGTGGATCTGGA III
4

 rad51 ku70
1  

10 2 

5
 B1

 AGCAGCCGAATTCGGTACATTACCCTGTTA gt GGCCGCATAGGCCACTAGTGGATCTGGATC I
1

 WT
1

 
8 2 

6
 B2

 AGCAGCCGAATTCGGTACATTACCCTGTTA gt GGCCGCATAGGCCACTAGTGGATCTGGATC I
2

 ku70
2

 
8 2 

7
 B3

 AGCAGCCGAATTCGGTACATTACCCTGTTA gt GGCCGCATAGGCCACTAGTGGATCTGGATC I
3

 rad51 lig4
1

 
8 2 

8
 C1

 AGCAGCCGAATTCGGTACATTACCCTGTTA cc CGGCCGCATAGGCCACTAGTGGATCTGGAT II
1

 rad51
2

 
7 2 

9
 C2

 AGCAGCCGAATTCGGTACATTACCCTGTTA cc CGGCCGCATAGGCCACTAGTGGATCTGGAT II
2

 rad51 ku70
2

 
7 2 

10
C3

 AGCAGCCGAATTCGGTACATTACCCTGTTA cc CGGCCGCATAGGCCACTAGTGGATCTGGAT II
3

 polQ
1

 
7 2 

11
D1

 
AGCAGCCGAATTCGGTACATTACCCTGTTA at GGCCGCATAGGCCACTAGTGGATCTGGATC 

AGCAGCCGAATTCGGTACATTACCCTGTTA at GGCCGCATAGGCCACTAGTGGATCTGGATC 

I
4

 WT
2

 
8 2 

12
D2

 
AGCAGCCGAATTCGGTACATTACCCTGTTA at GGCCGCATAGGCCACTAGTGGATCTGGATC 

AGCAGCCGAATTCGGTACATTACCCTGTTA at GGCCGCATAGGCCACTAGTGGATCTGGATC 

I
5

 WT
3

 
8 2 

13
E1

 
GCAGCCGAATTCGGTACATTACCCTGTTAT at GGCCGCATAGGCCACTAGTGGATCTGGATC 

GCAGCCGAATTCGGTACATTACCCTGTTAT at GGCCGCATAGGCCACTAGTGGATCTGGATC 

I
6

 WT
4

 
7 2 

14
E2

 
GCAGCCGAATTCGGTACATTACCCTGTTAT at GGCCGCATAGGCCACTAGTGGATCTGGATC 

GCAGCCGAATTCGGTACATTACCCTGTTAT at GGCCGCATAGGCCACTAGTGGATCTGGATC 
I
7

 lig4
2

 
7 2 

15
F

 TTTAGAGCAGCAGCCGAATTCGGTACATTA gt GGCCGCATAGGCCACTAGTGGATCTGGATC I
7

 lig4
3

 
16 2 

16
G

 GCAGCAGCCGAATTCGGTACATTACCCTGT at GCGGCCGCATAGGCCACTAGTGGATCTGGA III
5
 rad51 ku70

3
 

8 2 

17
H

 GCAGCCGAATTCGGTACATTACCCTGTTAT at GCGGCCGCATAGGCCACTAGTGGATCTGGA III
6
 WT

5
 

5 2 

18
I
 GAGCAGCAGCCGAATTCGGTACATTACCCT at GCATAGGCCACTAGTGGATCTGGATCCTCT - 

rad51
3

 
16 2 

19
J

 GCAGCCGAATTCGGTACATTACCCTGTTAT gt TAGGCCACTAGTGGATCTGGATCCTCTAGA - 
lig4

4
 

14 2 

20
K

 
GCAGCCGAATTCGGTACATTACCCTGTTAT gt GGCCGCATAGGCCACTAGTGGATCTGGATC 

GCAGCCGAATTCGGTACATTACCCTGTTAT gt GGCCGCATAGGCCACTAGTGGATCTGGATC 

I
8

 rad51 lig4
2

 
7 2 

21 GCAGCCGAATTCGGTACATTACCCTGTTAT gt GCCGCATAGGCCACTAGTGGATCTGGATCC n/a 
rad51

4
 

8 2 

22 TAGAGCAGCAGCCGAATTCGGTACATTACC tg TTATCCCTAGCGGCCGCATAGGCCACTAGT n/a 
rad51 ku70

4
 

1 2 

23 AGAGCAGCAGCCGAATTCGGTACATTACCC ct GGCCGCATAGGCCACTAGTGGATCTGGATC n/a 
rad51 ku70

5
 

13 2 

24 AGCAGCCGAATTCGGTACATTACCCTGTTA ac GCCGCATAGGCCACTAGTGGATCTGGATCC n/a 
rad51 lig4

3
 

9 2 

25 CAGCAGCCGAATTCGGTACATTACCCTGTT gt GCCGCATAGGCCACTAGTGGATCTGGATCC n/a 
rad51 lig4

4
 

10 2 

26 CGTTTAGAGCAGCAGCCGAATTCGGTACAT cc CGGCCGCATAGGCCACTAGTGGATCTGGAT n/a 
polQ

2
 

17 2 

Table S6.  Sequences of repair junctions with 2 bp insertions. Sequences and genotypes of all 

repair products with net insertions of 2 bp.  Inserted sequence is boxed and in lowercase.  For repair 

products with multiple SD-MMEJ consistent repeats, all repeats are indicated.  Notational conventions 

as for Table S2.  
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Table S7. 
 sequence  genotype deln inst 

1
A1

 TAGAGCAGCAGCCGAATTCGGTACATTACCtatGCGGCCGCATAGGCCACTAGTGGATCTGGA III
1
 WT

1
 12 3 

2
A2

 TAGAGCAGCAGCCGAATTCGGTACATTACCtatGCGGCCGCATAGGCCACTAGTGGATCTGGA III
2
 rad51 ku70

1
 12 3 

3
A3

 TAGAGCAGCAGCCGAATTCGGTACATTACCtatGCGGCCGCATAGGCCACTAGTGGATCTGGA III
3
 rad51 ku70

2
 12 3 

4
B1

 
GCAGCAGCCGAATTCGGTACATTACCCTGTaatGGCCGCATAGGCCACTAGTGGATCTGGATC 

GCAGCAGCCGAATTCGGTACATTACCCTGTaatGGCCGCATAGGCCACTAGTGGATCTGGATC 

I
1
 ku70

1
 10 3 

5
B2

 
GCAGCAGCCGAATTCGGTACATTACCCTGTaatGGCCGCATAGGCCACTAGTGGATCTGGATC 

GCAGCAGCCGAATTCGGTACATTACCCTGTaatGGCCGCATAGGCCACTAGTGGATCTGGATC 

I
2
 rad51 ku70

3
 10 3 

6
C

 AGAGCAGCAGCCGAATTCGGTACATTACCCataGGCCGCATAGGCCACTAGTGGATCTGGATC I
3
 ku70

2
 13 3 

7
D

 GCAGCAGCCGAATTCGGTACATTACCCTGTagtGGCCGCATAGGCCACTAGTGGATCTGGATC I
4
 lig4

1
 10 3 

8
E

 GCAGCCGAATTCGGTACATTACCCTGTTATagtGGCCGCATAGGCCACTAGTGGATCTGGATC I
5
 rad51 lig4

1
 7 3 

9
F
 

AGCAGCCGAATTCGGTACATTACCCTGTTAacaGGCCGCATAGGCCACTAGTGGATCTGGATC 

AGCAGCCGAATTCGGTACATTACCCTGTTAacaGGCCGCATAGGCCACTAGTGGATCTGGATC 

I
6
 lig4

2
 8 3 

10
G

 TTTAGAGCAGCAGCCGAATTCGGTACATTAggcCCGCATAGGCCACTAGTGGATCTGGATCCT - polQ
1
 18 3 

11
H

 GCAGCAGCCGAATTCGGTACATTACCCTGTaatGCCGCATAGGCCACTAGTGGATCTGGATCC - ku70
3
 11 3 

12
I
 

GCAGCAGCCGAATTCGGTACATTACCCTGTaatGCGGCCGCATAGGCCACTAGTGGATCTGGA 

GCAGCAGCCGAATTCGGTACATTACCCTGTaatGCGGCCGCATAGGCCACTAGTGGATCTGGA 

III
4
 lig4

3
 8 3 

13
J
 

GCAGCCGAATTCGGTACATTACCCTGTTATgttGGCCGCATAGGCCACTAGTGGATCTGGATC 

GCAGCCGAATTCGGTACATTACCCTGTTATgttGGCCGCATAGGCCACTAGTGGATCTGGATC 

I
7
 rad51 ku70

4
 7 3 

14 GCAGCCGAATTCGGTACATTACCCTGTTATggtGGCCGCATAGGCCACTAGTGGATCTGGATC n/a rad51
1
 7 3 

15 AGCTTGAGGGAAAAAATTCGTACTTTGGAGgatATCTGGATCCTCTAGAGTCGACCTCGAACG n/a rad51
2
 81 3 

16 CAGCAGCCGAATTCGGTACATTACCCTGTTggtGGCCGCATAGGCCACTAGTGGATCTGGATC n/a polQ
2
 9 3 

Supplemental Table S7.  Sequences and genotypes of all repair products with net insertions of 3 bp.  

Inserted sequence is boxed and in lowercase. For repair products with multiple SD-MMEJ consistent 

repeats, all repeats are indicated.  Notational conventions as for Table S2. 
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Table S8. 

 sequence of junctions with  !4 bp insertions genotype del ins 

1 AGCAGCCGAATTCGGTACATTACCCTGTTA catta TCCCTAGCGGCCGCATAGGCCACTAGTGGA WT 0 5 

2 GCAGCCGAATTCGGTACATTACCCTGTTAT ttacattacattatcccta CCCTAGCGGCCGCATAGGCCACTAGTGGAT WT 0 19 

3 GCAGCCGAATTCGGTACATTACCCTGTTAT gggtaatgttat GCGGCCGCATAGGCCACTAGTGGATCTGGA WT 5 12 

4 GCAGCAGCCGAATTCGGTACATTACCCTGT aataa TAGCGGCCGCATAGGCCACTAGTGGATCTG WT 6 5 

5 GCAGCCGAATTCGGTACATTACCCTGTTAT agggt CGGCCGCATAGGCCACTAGTGGATCTGGAT WT 6 5 

6 GCAGCCGAATTCGGTACATTACCCTGTTAT gctatgt GGCCGCATAGGCCACTAGTGGATCTGGATC WT 7 7 

7 GCAGCCGAATTCGGTACATTACCCTGTTAT tcacgtgccgaagtgt GGCCGCATAGGCCACTAGTGGATCTGGATC WT 7 16 

8 GCAGCAGCCGAATTCGGATTACCCTGTTAT aattataattataattattatagt GGCCGCATAGGCCACTAGTGGATCTGGATC WT 7 24 

9 GCAGCAGCCGAATTCGGATTACCCTGTTAT aacaggttatgcgcataacccactat GGCCGCATAGGCCACTAGTGGATCTGGATC WT 7 26 

10 AGCAGCAGCCGAATTCGGTACATTACCCTG cggta AGCGGCCGCATAGGCCACTAGTGGATCTGG WT 8 5 

11 AGCAGCCGAATTCGGTACATTACCCTGTTA acagggta GGCCGCATAGGCCACTAGTGGATCTGGATC WT 8 8 

12 AGCAGCAGCCGAATTCGGTACATTACCCTG ctatgt GGCCGCATAGGCCACTAGTGGATCTGGATC WT 11 6 

13 AGAGCAGCAGCCGAATTCGGTACATTACCC ggttc CGGCCGCATAGGCCACTAGTGGATCTGGAT WT 12 5 

14 GCAGCAGCCGAATTCGGTACATTACCCTGT ggcctttt CGCATAGGCCACTAGTGGATCTGGATCCTC WT 13 8 

15 GCAGCAGCCGAATTCGGTACATTACCCTGT aatgtaatgtaacgtataggccat ATAGGCCACTAGTGGATCTGGATCCTCTAG WT 16 24 

16 TAGAGCAGCAGCCGAATTCGGTACATTACC gaatagggtaatgtg GCATAGGCCACTAGTGGATCTGGATCCTCT WT 18 15 

17 AGCAGCAGCCGAATTCGGTACATTACCCTG cattaccctacattaccattc TTATCCCTAGCGGCCGCATAGGCCACTAGT rad51 0 21 

18 GCAGCCGAATTCGGTACATTACCCTGTTAT ttat CCCTAGCGGCCGCATAGGCCACTAGTGGAT rad51 0 4 

19 AGCAGCCGAATTCGGTACATTACCCTGTTA ccctgt TAGCGGCCGCATAGGCCACTAGTGGATCTG rad51 4 6 

20 GCAGCCGAATTCGGTACATTACCCTGTTAT ccctgggtatgttagggatatagggatgttatccctgt GCCGCATAGGCCACTAGTGGATCTGGATCC rad51 8 38 

21 GCAGCCGAATTCGGTACATTACCCTGTTAT gttagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 6 

22 GCAGCCGAATTCGGTACATTACCCTGTTAT atatatagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 9 

23 GCAGCCGAATTCGGTACATTACCCTGTTAT gtacattagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 10 

24 GCAGCCGAATTCGGTACATTACCCTGTTAT acaggtattaccct GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 7 14 

25 AGCAGCCGAATTCGGTACATTACCCTGTTA ccctgt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 8 6 

26 AGCAGCCGAATTCGGTACATTACCCTGTTA ccctgt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 8 6 

27 CAGCAGCCGAATTCGGTACATTACCCTGTT gtgtagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 9 7 

28 GCAGCCGAATTCGGTACATTACCCTGTTAT aggccgcatatac CCGCATAGGCCACTAGTGGATCTGGATCCT rad51 9 13 

29 TTAGAGCAGCAGCCGAATTCGGTACATTAC ataggcatagggtaatgtag CTAGCGGCCGCATAGGCCACTAGTGGATCT rad51 10 20 

30 AGAGCAGCAGCCGAATTCGGTACATTACCC gaattacattaccggccggc AGCGGCCGCATAGGCCACTAGTGGATCTGG rad51 10 20 

31 GCAGCAGCCGAATTCGGTACATTACCCTGT accct GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 10 5 

32 GCAGCAGCCGAATTCGGTACATTACCCTGT attacccggtacagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 10 15 

33 AGCAGCCGAATTCGGTACATTACCCTGTTA ctagatcgtggatcgttgttac CCGCATAGGCCACTAGTGGATCTGGATCCT rad51 10 22 

34 GCAGCCGAATTCGGTACATTACCCTGTTAT agggt ATAGGCCACTAGTGGATCTGGATCCTCTA rad51 13 5 

35 GCAGCCGAATTCGGTACATTACCCTGTTAT tagggt ATAGGCCACTAGTGGATCTGGATCCTCTAG rad51 13 6 

36 GCAGCCGAATTCGGTACATTACCCTGTTAT agggtaatca AGGCCACTAGTGGATCTGGATCCTCTAGAG rad51 15 10 

37 AGAGCAGCAGCCGAATTCGGTACATTACCC cgttaccct GCATAGGCCACTAGTGGATCTGGATCCTCT rad51 17 9 

38 AGCAGCAGCCGAATTCGGTACATTACCCTG gatccattatccagatcca TTATCCCTAGCGGCCGCATAGGCCACTAGT ku70 0 21 

39 GCAGCAGCCGAATTCGGTACATTACCCTGT attat TATCCCTAGCGGCCGCATAGGCCACTAGTG ku70 0 5 

40 GCAGCAGCCGAATTCGGTACATTACCCTGT ggtaataccctgttacattgt TATCCCTAGCGGCCGCATAGGCCACTAGTG ku70 0 21 

41 GCAGCAGCCGAATTCGGTACATTACCCTGT accctgtacattaccctgtacat TATCCCTAGCGGCCGCATAGGCCACTAGTG ku70 0 23 

42 AGCAGCCGAATTCGGTACATACCCTGTTAT tatccctattattaccacattattat CCCTAGCGGCCGCATAGGCCACTAGTGGAT ku70 0 26 

43 GAGCAGCAGCCGAATTCGGTACATTACCCT ttaca TTATCCCTAGCGGCCGCATAGGCCACTAGT ku70 1 5 
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44 AGCAGCCGAATTCGGTACATTACCCTGTTA gcta CTAGCGGCCGCATAGGCCACTAGTGGATCT ku70 3 4 

45 GCAGCCGAATTCGGTACATTACCCTGTTAT aaca GGCCGCATAGGCCACTAGTGGATCTGGATC ku70 7 4 

46 GAGCAGCAGCCGAATTCGGTACATTACCCT aacatta TAGCGGCCGCATAGGCCACTAGTGGATCTG ku70 8 7 

47 AGAGCAGCAGCCGAATTCGGTACATTACCC ggta CCGCCGCATAGGCCACTAGTGGATCTGGAT ku70 12 4 

48 AGCAGCAGCCGAATTCGGTACATTACCCTG catagggcataacataggc CCGCATAGGCCACTAGTGGATCTGGATCCT ku70 13 19 

49 GTTTAGAGCAGCAGCCGAATTCGGTACATT cggtac AGCGGCCGCATAGGCCACTAGTGGATCTGG ku70 14 6 

50 GCCGAATTCGGTACATTACCCTGTTAGTTA ccctgttacc CGACCTCGAACGTTAACGTTAACGTAACGT ku70 47 10 

51 GAGCAGCAGCCGAATTCGGTACATTACCCT agagtaatgtacctaccc AAATAGAGGCGCTTCGTCGACGGAGCGTCA ku70 267 18 

52 CAATTTTTTTTTGAAAACATTAACCCTTAC agggtta CCTAGCGGCCGCATAGGCCACTAGTGGATC ku70 476 7 

53 AGCAGCCGAATTCGGTACATTACCCTGTTA atgtaccctatgtacatta TCCCTAGCGGCCGCATAGGCCACTAGTGGA lig4 0 19 

54 GCAGCCGAATTCGGTACATTACCCTGTTAT ttattatcccta CCCTAGCGGCCGCATAGGCCACTAGTGGAT lig4 0 12 

55 GCAGCCGAATTCGGTACATTACCCTGTTAT cctgttat CCCTAGCGGCCGCATAGGCCACTAGTGGAT lig4 0 8 

56 GCAGCCGAATTCGGTACATTACCCTGTTAT gtactatg TAGCGGCCGCATAGGCCACTAGTGGATCTG lig4 3 8 

57 GCAGCCGAATTCGGTACATTACCCTGTTAT gcggcctat GCGGCCGCATAGGCCACTAGTGGATCTGGA lig4 5 9 

58 GCAGCCGAATTCGGTACATTACCCTGTTAT aagtggccacattat GCGGCCGCATAGGCCACTAGTGGATCTGGA lig4 5 15 

59 GCAGCCGAATTCGGTACATTACCCTGTTAT tatc CGGCCGCATAGGCCACTAGTGGATCTGGAT lig4 6 4 

60 GCAGCAGCCGAATTCGGTACATTACCCTGT aattac AGCGGCCGCATAGGCCACTAGTGGATCTGG lig4 7 6 

61 GCAGCAGCCGAATTCGGTACATTACCCTGT caagcctgtca AGCGGCCGCATAGGCCACTAGTGGATCTGG lig4 7 11 

62 AGCAGCCGAATTCGGTACATTACCCTGTTA atgtatgtac CGGCCGCATAGGCCACTAGTGGATCTGGAT lig4 7 10 

63 GCAGCCGAATTCGGTACATTACCCTGTTAT aagt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 4 

64 GCAGCCGAATTCGGTACATTACCCTGTTAT taca GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 4 

65 GCAGCCGAATTCGGTACATTACCCTGTTAT aacag GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 5 

66 GCAGCCGAATTCGGTACATTACCCTGTTAT aacagt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 6 

67 GCAGCCGAATTCGGTACATTACCCTGTTAT aacagggt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 8 

68 GCAGCCGAATTCGGTACATTACCCTGTTAT aacagggtat GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 10 

69 GCAGCCGAATTCGGTACATTACCCTGTTAT aacatagtgtagt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 13 

70 GCAGCCGAATTCGGTACATTACCCTGTTAT aacaggtattaccct GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 15 

71 GCAGCCGAATTCGGTACATTACCCTGTTAT aatgtaccctatgtaatgtatgcggcct GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 7 28 

72 AGCAGCAGCCGAATTCGGTACATTACCCTG cggccta AGCGGCCGCATAGGCCACTAGTGGATCTGG lig4 8 7 

73 AGCAGCCGAATTCGGTACATTACCCTGTTA atgt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 8 4 

74 AGCAGCCGAATTCGGTACATTACCCTGTTA ccctgt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 8 6 

75 AGCAGCCGAATTCGGTACATTACCCTGTTA ccctgt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 8 6 

76 TAGAGCAGCAGCCGAATTCGGTACATTACC gacattaca CTAGCGGCCGCATAGGCCACTAGTGGATCT lig4 9 9 

77 GCAGCAGCCGAATTCGGTACATTACCCTGT acat GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 10 4 

78 GCAGCAGCCGAATTCGGTACATTACCCTGT gggtaata GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 10 8 

79 GCAGCAGCCGAATTCGGTACATTACCCTGT ggccggtacatagtg GCCGCATAGGCCACTAGTGGATCTGGATCC lig4 10 14 

80 AGCAGCCGAATTCGGTACATTACCCTGTTA catac CCGCATAGGCCACTAGTGGATCTGGATCCT lig4 10 5 

81 GAGCAGCAGCCGAATTCGGTACATTACCCT acctacattac CGGCCGCATAGGCCACTAGTGGATCTGGAT lig4 11 11 

82 GCAGCAGCCGAATTCGGTACATTACCCTGT aatacctat GCCGCATAGGCCACTAGTGGATCTGGATCC lig4 11 9 

83 GCAGCAGCCGAATTCGGTACATTACCCTGT acattac CCGCATAGGCCACTAGTGGATCTGGATCCT lig4 12 7 

84 TAGAGCAGCAGCCGAATTCGGTACATTACC tcattacctat GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 14 11 

85 GCAGCAGCCGAATTCGGTACATTACCCTGT aggcct GCATAGGCCACTAGTGGATCTGGATCCTCT lig4 14 6 

86 TTAGAGCAGCAGCCGAATTCGGTACATTAC tggatcacagggtaatgt GGCCGCATAGGCCACTAGTGGATCTGGATC lig4 15 18 

87 AGAGCAGCAGCCGAATTCGGTACATTACCC atgta CCGCATAGGCCACTAGTGGATCTGGATCCT lig4 15 5 
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88 AGCAGCAGCCGAATTCGGTACATTACCCTG ccactagtg GCATAGGCCACTAGTGGATCTGGATCCTCT lig4 15 9 

89 GCAGCAGCCGAATTCGGTACATTACCCTGT accgaggcctcg TAGGCCACTAGTGGATCTGGATCCTCTAGA lig4 17 12 

90 TACGAAATGCGTCGTTTAGAGCAGCAGCCG ggtaaggccgggctaagt GCCGCATAGGCCACTAGTGGATCTGGATCC lig4 31 18 

91 GCAGCCGAATTCGGTACATTACCCTGTTAT cctattat CCCTAGCGGCCGCATAGGCCACTAGTGGAT rad51 ku70 0 8 

92 GCAGCCGAATTCGGTACATTACCCTGTTAT ccattatccattatccattatcctaccattat CCCTAGCGGCCGCATAGGCCACTAGTGGAT rad51 ku70 0 32 

93 GCAGCAGCCGAATTCGGTACATTACCCTGT acattacattacattacattacccggtacattatcca CTAGCGGCCGCATAGGCCACTAGTGGATCT rad51 ku70 5 37 

94 GCAGCAGCCGAATTCGGTACATTACCCTGT acattacattacattacattacccggtacattatcca CTAGCGGCCGCATAGGCCACTAGTGGATCT rad51 ku70 5 37 

95 GCAGCCGAATTCGGTACATTACCCTGTTAT cattacattat GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 7 11 

96 GCAGCCGAATTCGGTACATTACCCTGTTAT agggtatataatgcggctat GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 7 20 

97 AGCAGCCGAATTCGGTACATTACCCTGTTA acgggtaacgggtaacagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 8 19 

98 GCAGCAGCCGAATTCGGTACATTACCCTGT aatgtaccacagggtacatcggccacaggcctatgt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 ku70 10 36 

99 AGCAGCCGAATTCGGTACATTACCCTGTTA acataacatatgttaacattacatatgtaatggcctatg CGCATAGGCCACTAGTGGATCTGGATCCTC rad51 ku70 11 39 

100 AGCAGCAGCCGAATTCGGTACATTACCCTG ggtaattac CCGCATAGGCCACTAGTGGATCTGGATCCT rad51 ku70 13 9 

101 AGCAGCCGAATTCGGTACATTACCCTGTTA ggccgcatg GGCCACTGTGGATCTGGATCCTCTAGAGTC rad51 ku70 17 9 

102 TAATGAAAATAAGAGCTTGAGGGAAAAAAT cctatgccacctaataggg GCATAGGCCACTAGTGGATCTGGATCCTCT rad51 ku70 77 19 

103 GCAGCCGAATTCGGTACATTACCCTGTTAT aacggccaacagg GCGGCCGCATAGGCCACTAGTGGATCTGGA rad51 lig4 5 13 

104 AGCAGCCGAATTCGGTACATTACCCTGTTA atgctat GCGGCCGCATAGGCCACTAGTGGATCTGGA rad51 lig4 6 7 

105 GCAGCCGAATTCGGTACATTACCCTGTTAT aacagccggc CGGCCGCATAGGCCACTAGTGGATCTGGAT rad51 lig4 6 10 

106 GCAGCCGAATTCGGTACATTACCCTGTTAT ctgttacct GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 7 9 

107 GCAGCCGAATTCGGTACATTACCCTGTTAT ggata GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 7 5 

108 GCAGCCGAATTCGGTACATTACCCTGTTAT aacag GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 7 5 

109 GCAGCCGAATTCGGTACATTACCCTGTTAT acattaccct GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 7 10 

110 GAGCAGCAGCCGAATTCGGTACATTACCCT aatgtaca TAGCGGCCGCATAGGCCACTAGTGGATCTG rad51 lig4 8 8 

111 AGCAGCCGAATTCGGTACATTACCCTGTTA atgtat GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 6 

112 AGCAGCCGAATTCGGTACATTACCCTGTTA ccctgg GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 6 

113 AGCAGCCGAATTCGGTACATTACCCTGTTA ggcata GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 6 

114 AGCAGCCGAATTCGGTACATTACCCTGTTA gggtagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 7 

115 AGCAGCCGAATTCGGTACATTACCCTGTTA gggtaatggccacat GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 15 

116 AGCAGCCGAATTCGGTACATTACCCTGTTA attaccgggtattagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 8 16 

117 GCAGCCGAATTCGGTACATTACCCTGTTAT gtat GCCGCATAGGCCACTAGTGGATCTGGATCC rad51 lig4 8 4 

118 GCAGCCGAATTCGGTACATTACCCTGTTAT aacatac CCGCATAGGCCACTAGTGGATCTGGATCCT rad51 lig4 9 7 

119 AGCAGCCGAATTCGGTACATTACCCTGTTA acagggg CGCATAGGCCACTAGTGGATCTGGATCCTC rad51 lig4 11 7 

120 CAGCAGCCGAATTCGGTACATTACCCTGTT gggt CGCATAGGCCACTAGTGGATCTGGATCCTC rad51 lig4 12 4 

121 AGAGCAGCAGCCGAATTCGGTACATTACCC gaata GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 13 5 

122 AGAGCAGCAGCCGAATTCGGTACATTACCC gcatagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 13 7 

123 AGAGCAGCAGCCGAATTCGGTACATTACCC gaattcggtacatagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 13 16 

124 TAGAGCAGCAGCCGAATTCGGTACATTACC tatgt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 14 5 

125 GCAGCAGCCGAATTCGGTACATTACCCTGT aatgt ATAGGCCACTAGTGGATCTGGATCCTCTAG rad51 lig4 16 5 

126 CGTCGTTTAGAGCAGCAGCCGAATTCGGTA ttccactat GCGGCCGCATAGGCCACTAGTGGATCTGGA rad51 lig4 19 9 

127 TGCGTCGTTTAGAGCAGCAGCCGAATTCGG ctagt GGCCGCATAGGCCACTAGTGGATCTGGATC rad51 lig4 23 5 

128 AGCAGCCGAATTCGGTACATTACCCTGTTA catta TCCCTAGCGGCCGCATAGGCCACTAGTGGA polQ 0 5 

129 GCAGCCGAATTCGGTACATTACCCTGTTAT agcggta CTAGCGGCCGCATAGGCCACTAGTGGATCT polQ 2 7 

130 AGCAGCCGAATTCGGTACATTACCCTGTTA ccct GGCCGCATAGGCCACTAGTGGATCTGGATC polQ 8 4 

131 GCAGCAGCCGAATTCGGTACATTACCCTGT aatgtactagt GGCCGCATAGGCCACTAGTGGATCTGGATC polQ 10 11 

132 AGAGCAGCAGCCGAATTCGGTACATTACCC gaataatacc CGGCCGCATAGGCCACTAGTGGATCTGGAT polQ 12 10 
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Supplemental Table S8.  Sequences and genotypes of all repair products with net insertions of !4 

bp.  Inserted sequence is boxed and in lowercase. Notational conventions as for Table S2. 
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