
Supplemental Table S1.  

Frequency of viable progeny resulting from crosses between Ercc1
+/-

Ku86
+/-

 and Ercc1
+/∆

Ku86
+/-

 

mice. 

Genotype Observed Expected* 

wt   17   (8 %)   14   (6 %) 

Ku86
-/-

   35 (16 %)   41 (19 %) 

Ercc1
-/∆∆∆∆   34 (15 %)   41 (19 %) 

Ercc1
-/∆∆∆∆    

Ku86
-/-

     0   (0 %)
∞
   14   (6 %) 

Heterozygotes
†
 134 (61 %) 110 (50 %) 

*n=220 offspring from 20 litters. 

 †
 includes Ercc1

+/-
, Ku86

+/-
, Ercc1

+/∆
, Ercc1

+/-
 Ku86

+/-
 and Ercc1

+/∆ 
Ku86

+/-
  

 
∞

p-value <0.001. 

Supplemental Table S2.  

Frequency of Ercc1
-/- 

Ku86
-/-

 embryos (E13.5-16.5) resulting from crosses between Ercc1
+/-

Ku86
+/-

 mice. 

Genotype Observed Expected* 

wt   6 (4 %)   8 (6 %) 

Ku86
-/-

 19 (14 %) 26 (19 %) 

Ercc1
-/-

 14 (10 %) 26 (19 %) 

Ercc1
-/- 

Ku86
-/-

   7 (5 %)   8 (6 %) 

Heterozygous
†
 90 (67 %) 68 (50 %) 

*n=136 offspring from 15 litters. 

 †
 includes Ercc1

+/-
, Ku86

+/-
 and Ercc1

+/-
 Ku86

+/-
  



Supplementary Table S3. Nucleotide sequences of junctions from DNA substrates with blunt 

ends after joining in the wt and Ercc1
-/-

 cells. Unmodified sequence is shown at the top of each 

genotype. Red denotes nucleotides deleted and bold denotes sequences of microhomology. n is 

the number of DNA ends sequenced for each genotype. 

 

Blunt ends n size of 

deletion 

size of 

µµµµhomology 

size of 

insertion 

  5’GGTACCGCGGGCCC  GGGATCCACCGGTCG 

  3’CCATGGCGCCCGGG  CCCTAGGTGGCCAGC 

    

wt     

ACTCAGATCTcgag--accgCGGGCCCGGGA 

TGAGTCTAGAGCtc--tggcgcCCGGGCCCT 

13 33 2 0 

TACCGCGGGCggat--ttcaCCGGGGTGGTG 

ATGGCGCCCGccta--aagtGCCCCCACCAC 

1 50 0 0 

TGGGCGGTAGgcgt--cgggATCCACCGGTC 

ACCCGCCATccgca--gccCTAGGTGGCCAG 

1 127 1 0 

TGTACGGTGGgagg--gcgaCGTAAACGGCC 

ACATGCCACCctcc--cgctGCATTTGCCGG 

1 196 0 0 

GGAGTTTGTTttgg--ttttCACTGCATTCT 

CCTCAAACaaaacc--aaAAGTGACGTAAGA 

1 1134 2 0 

CCGCGGGCCCggga--caccATGGTGAGCAA 

GGCGCCCGggccct--gtGGTACCACTCGTT 

1 20 2 0 

Blunt ends n size of 

deletion 

size of 

µµµµhomology 

size of 

insertion 

  5’GGTACCGCGGGCCC  GGGATCCACCGGTCG 

  3’CCATGGCGCCCGGG  CCCTAGGTGGCCAGC 

    

Ercc1     

ACTCAGATCTcgag--accgCGGGCCCGGG 

TGAGTCTAGAGCtc--tggcgcCCGGGCCC 

16 33 2 0 

TACCGGACTCagat--gcaaGGGCGAGGAG 

ATGGCCTGAGtcta--cgttCCCGCTCCTC 

1 81 0 0 

TCTCGAGCTCaagc--gatcCACCGGTCGC 1 43 2 0 



AGAGCTCGagttag--ctAGGTGGCCAGCG 

CCACCCCATTgacg--tggaCGGCGACGTA 

GGTGGGGTAActgc--acctGCCGCTGCAT 

3 221 0 0 

 



Supplementary Table S4. Nucleotide sequences of junctions from DNA substrates with 

compatible ends after joining in the wt and Ercc1
-/-

 cells. Unmodified sequence is shown at the 

top of each genotype. Red denotes nucleotides deleted, bold denotes sequences of 

microhomology and green represent nucleotides added during the process of ligation. n is the 

number of DNA ends sequenced for each genotype. 

 

Compatible ends n size of 

deletion 

size of 

µµµµhomology 

size of 

insertion 

  5’ATCTCGAGCTCA    AGCTTCGAATTCTGC 

  3’TAGAGCTCGAGTTCGA    AGCTTAAGACG 

    

wt      

TCAGATCTCGagct--cgcgGGCCCGGGAT 

AGTCTAGAgctcga--gcGCCCGGGCCCTA 

12 36 2 0 

ATCTCGAGCTCAAGCCTTCGAATTCTGCAGT 

TAGAGCTCGAGTTCGGAAGCTTAAGACGTCA 

1 0 0 1 

TAAGCAGAGCtggt--ggccCGGGATCCACC 

ATATCTGGAgacca--ccgGGCCCTAGGTGG 

1 90 1 0 

TACCGGACTCagat--agcgTGTCCGGCGAG 

ATGGCCTGAGtcta--tcgcACAGGCCGCTC 

1 159 0 0 

ACCGTCAGATccgc--gacgGTACCGCGGGC 

TGGCAGTCTAggcg--ctgcCATGGCGCCCG 

1 57 0 0 

CGGACTCAGAtctc--cgacCGTAAACGGCC 

GCCTGAGTCTagag--gctgGCATTTGCCGG 

1 132 0 0 

CCACCCCATTgacg--tggaCGGCGACGTAA 

GGTGGGGTAActgc--acctGCCGCTGCATT 

1 221 0 0 

Compatible ends n size of 

deletion 

size of 

µµµµhomology 

size of 

insertion 

  5’ATCTCGAGCTCA    AGCTTCGAATTCTGC 

  3’TAGAGCTCGAGTTCGA    AGCTTAAGACG 

    

Ercc1      

TCAGATCTCGagct--cgcgGGCCCGGGAT 

AGTCTAGAgctcga--gcGCCCGGGCCCTA 

6 36 2 0 



 

ATCTCGAGCTCAAGAGCTTCGAATTCTGCAGT 

TAGAGCTCGAGTTCTCGAAGCTTAAGACGTCA 

1 0 0 3 

ACTCAGATCTcgag--cggtACCGCGGGCC 

TGAGTCTAGagctc--gccATGGCGCCCGG 

1 33 1 0 

ACTCAGATCGtcga--gcgaGGGCGAGGGC 

TGAGTCTAGCagct--cgctCCCGCTCCCG 

1 162 0 0 

AGGCGTGTACggtg--ccctGGCCCACCCT 

TCCGCACATGCCac--gggaccGGGTGGGA 

1 308 2 0 

GCGGTAGGCGtgta--gacgGTACCGCGGG 

CGCCATCCgcacat--ctGCCATGGCGCCC 

1 108 2 0 

TCAGATCTCGagct--gtcgCCACCATGGT 

AGTCTAGagctcga--AGCcGGTGGTACCA 

1 57 3 0 

GGCGGTAGGCgtgt--gttcACCGGGGTGG 

CCGCCATCCgcaca--caaGTGGTCCTACC 

1 170 1 0 

TCAGATCCGCtagc--cactCTCGGCATGG 

AGTCTAGGCGatcg--gtgaGAGCCGTACC 

1 779 0 0 

CCGCCCCATTgacg--tggaCGGCGACGTA 

GGCGGGGTAActgc--acctGCCGCTGCAT 

1 221 0 0 

GAACCGTCAGtccg--ccatGGTGAGCAAG 

CTTGGCAGTCaggc--ggtaCCACTCGTTC 

1 93 0 0 

AATGGGAGTTtgtt--ggcaTCGACTTCAA 

TTACCCTCAAAcaa--ccgtaGCTGAAGTT 

1 595 1 0 

 



Supplementary Table S5. Nucleotide sequences of junctions from DNA substrates with non 

compatible ends after joining in the wt and Ercc1
-/-

 cells. Unmodified sequence is shown at the 

top of each genotype. Red denotes nucleotides deleted, bold denotes sequences of 

microhomology and green represent nucleotides added during the process of ligation. n is the 

number of DNA ends sequenced for each genotype.  

 

Non-compatible ends n size of 

deletion 

size of 

µµµµhomology 

size of 

insertion 

  5’TCAGATCTCGAGCT      CGCGGGCCCG 

  3’AGTCTAGAGC      CATGGCGCCCGGGC 

    

wt     

TCAGATCTCGagct       CGCGGGCCCG 

AGTCTAGAGC       catgGCGCCCGGGC 

1 8 0 0 

TCAGATCTCGagct      cgcgGGCCCG 

AGTCTAGAgc      catggcGCCCGGGC 

6 12 2 0 

TCAGATCTCGagct       cGCGGGCCCG 

AGTCTAGAGC       catggCGCCCGGGC 

1 9 0 0 

TCAGATCTCGagct       cgCGGGCCCG 

AGTCTAGAgc       catgGCGCCCGGGC 

1 10 2 0 

TCAGATCTCGAGct   TACCGCGGGCCCG 

AGTCTAGAGCT     CATGGCGCCCGGGC 

4 3 1 4 

TCAGATCTcgagct    ACCGCGGGCCCG 

AGTCTAGagc      cATGGCGCCCGGGC 

2 8 1 2 

TCAGATCTCGagct  GTACCGCGGGCCCG 

AGTCTAGAGC      CATGGCGCCCGGGC 

1 4 0 4 

TCAGATCTCGAgct     CCGCGGGCCCG 

AGTCTAGAGC      caTGGCGCCCGGGC 

1 3 1 2 

TCAGATCTCGAGCT     CCGCGGGCCCG 

AGTCTAGAGCTCGA  catGGCGCCCGGGC 

1 4 0 7 

TCAGATCTCGagct     CCGCGGGCCCG 

AGTCTAGAGC      catGGCGCCCGGGC 

1 7 0 1 

CGCTACCGGActca--ggaTCCACCGGTCG 1 28 3 0 



  GCGATGGcctgagt--CCTAGGTGGCCAGC 

TACCGGACTCagat--gcccGGGATCCACC 

ATGGCCTGAgtcta--cggGCCCTAGGTGG 

1 21 1 0 

TCAGATCTCgagct--gatcCACCGGTCGC 

AGTCTAGagctcga--ctAGGTGGCCAGCG 

1 20 2 0 

GTCAGATCCGctag--accgGTCGCCACCA 

CAGTCTAggcgatc--tGGCCAGCGCTGGT 

1 49 3 0 

TCCGCTAGCGctac--ggcgAGGAGCTGTT 

AGGCGATcgcgatg--cCGCTCCTCGACAA 

1 68 3 0 

GACTCAGATCtcga--gatcCACCGGTCGC 

CTGAGTctagagct--CTAGGTGGCCAGCG 

1 22 4 0 

CAGATCTCGAGCTC--caccGGGGTGGTGC 

GTCTAGAGCTCGAg--gtgGCCCCACCACG 

1 59 1 6 

TCCAAGTCTCcacc--ttcaCCGGGGTGGT 

AGGTTCAGAGGtgg--aagtgGCCCCACCA 

1 274 1 0 

GTTTTGGCACcaaa--ctacGGCAAGCTGA 

CAAAACCGtggttt--gaTGCCGTTCGACT 

1 333 2 0 

CCGGCCCCATTgacg--tggaCGGCGACGT 

GGCCGGGGTAActgc--acctGCCGCTGCA 

1 104 0 0 

GCGTGTACGGtgg--ccgGGGTGGTGCCCA 

CGCACATGCcacc--ggCCCCACCACGGGT 

1 136 1 0 

Non-compatible ends n size of 

deletion 

size of 

µµµµhomology 

size of 

insertion 

    5’TCAGATCTCGAGCT      CGCGGGCCCG 

  3’AGTCTAGAGC      CATGGCGCCCGGGC 

    

Ercc1     

TCAGATCTCGagct      cgcgGGCCCG 

AGTCTAGAgc      catggcGCCCGGGC 

8 12 2 0 

TCAGATCTCGagct      cgcGGGCCCG 

AGTCTAGAGC      catggcgCCCGGGC 

1 11 0 0 

TCAGATCTCGagct      cgCGGGCCCG 

AGTCTAGAgc      catgGCGCCCGGGC 

5 10 2 0 

TCAGATCTCGagct      CGCGGGCCCG 

AGTCTAGAGC      catgGCGCCCGGGC 

4 8 0 0 

TCAGATCTCGAgct     CCGCGGGCCCG 1 6 1 2 



AGTCTAGAGC      caTGGCGCCCGGGC 

TCAGATCTCGAGCt      CGCGGGCCCG 

AGTCTAGAGCTC    catGGCGCCCGGGC 

1 5 1 3 

GTGAACCGtcag--ccggGATCCACCGTC 

CACTTGGcagtc--ggcCCTAGGTGGCAG 

1 50 1 0 

GTCAGATCcgct--gcccGGGATCCACCG 

CAGTCTAggcga--cggGCCCTAGGTGGC 

1 40 1 0 

GTTTAGTGAaccg--gtgaGCAAGGGCGA 

CAAATcacttggc--CACTCGTTCCCGCT 

1 78 4 0 

ACCGTCAGAtccg--cgggATCCACCGGT 

TGGCAGTCTaggc--gcccTAGGTGGCCA 

1 45 0 0 

AGATCCGCTagcg--agggCGAGGAGCTG 

TCTAGGCGAtcgc--tcccGCTCCTCGAC 

1 70 0 0 

CAGATCTCGAGCTC--agct GCCGACCA 

GTCTAGAGCtcga --TCGAGCGGCTGGT 

1 566 5 2 

TAGCGCTACCGGactc--gttcGAGGGCGA 

ATCGCGATGGCCtgag--caagCTCCCGCT 

1 419 0 0 

TCTCGAGCTaagct--gagctACCAGTCCGC 

AGAGctcgattcga--CTCGATGGTCAGGCG 

1 668 5 0 

CGCAAATGGgcgg--tggtGCCCATCCTG 

GCGTTTACCCGcc--accacgGGTAGGAC 

1 159 2 0 

TTTTGGCACcaaa--gtgcCCATCCTGGT 

AAAACCGTggttt--cacGGGTAGGACCA 

1 220 1 0 

  GGTAGGCGTGtacg--ccatGGTGAGCAGC 

CCATCCGCACatgc--ggtaCCACTCGTTC 

1 113 0 0 

 

 

 


