
Dataset 1: SPDIR events experimentally discovered in Acinetobacter baylyi. 
Name Triple alignment a Indel 

size b 

(net 

gain) 

[bp] 

Donor DNA molecule G0
min  [kcal mol-1] Number 

of inde-

pendent 

findings 

Remarks 

Source 

 

Locus Position c 

(size) 

[bp] 

Left 

MH d 

Right 

MH 

Single 

MH or 

cumul-

ative 

a) Class 1 SPDIR events          

B1 P  GAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCA 

   ||||||||||||||||||||||||||||||||||||||| |||| | ||||||||||||||||||||||||||||||||||||| 

R  GAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATAAGCTTGAGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCA 

    |  ||       |    |||         | |||||||||||||||||||||| |     || ||||  |    | |     | 

D  AACGATGTTGAAGAAGGAGACAAATGGACAGGCTTCCATAAGCTTGAGAAGGCCATTTGGAAGGATCAAGATATTTCCGGGGAA 

8/-8 

(0) 

B. subtilis  

 

efeM 3928407-30 e 

(24) 

  -25.24 3  

B25 P  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAG 

   ||||||||||||||||||||||||||||||||||||||| || || |||||||||||||||||||||||||||||||||||| 

R  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGATACTGCAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAG 

    |  |||      ||         |   | || |||||||||||||||||||     ||      |     | |   | 

D  GAGGAGCAATTCCTGATGCAGTAACCAAATTTTCATCAGATACTGCAGGCCCCTTTTCATAGAATGTTTCTCCTTTGTAATT 

7/-7 

(0) 

B. subtilis  

 

yoaZ 2047836-57 

(22) 

  -23.61 1  

B68 P  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAAT 

   |||||||||||||||||||||||||||||||||||||||||   |||||||||||||||||||||||||||||||||||||||||||| 

R  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTGTAGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAAT 

   | |  |  | |||   |      |||    ||||| ||||||||||  ||||||| || |  || |    |       ||  | | 

D  AGTTTGTTCCATTTACAGGGTCGCCGCCGATTCCAACAGCTGTAGATTGCCCTACACCCGCTTCTGAGAGCTGGTGCACCGCTTCGTA 

3/-3 

(0) 

B. subtilis  

 

sucD 1682121-48 e 

(28) 

  -22.42 1  

B63 P  ATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

   ||||||||||||||||||||||||||||||||||||||| ||  | ||||||||||||||||||||||||||||||||| 

R  ATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCCAGCTACGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

   | |      |   ||| || |         |||||||||||||||||||  |  |     |  |  |  |  |  | 

D  AACCAAAGCAGAAGGAATTAAGTATACGAGTCCATCAGCCAGCTACGGCATTTTCTATAAAAGATGATACACTGTTAAA 

7/-7 

(0) 

B. subtilis  

 

rsiX 2414126-44 e 

(19) 

  -18.72 1  

R18 P  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCA 

   ||||||||||||||||||||||||||||||||||||||   ||  |||||||||||||||||||||||||||||||||||| 

R  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCATGGAGGTAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCA 

    |  |  || |      |   |  |     ||||||||||||||||||||| |   ||         ||| |    |   | 

D  TAAAATGCCCAAAATCGCCATAATCAGCGGTTCCATCATGGAGGTAAGGCCATCGACCGCATGATCGACTTCACTTTCATA 

7/-7 

(0) 

A. baylyi pilC 353463-83 

(21) 

  -17.64 1  

K52 P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAA 

   |||||||||||||||||||||||||||||||||| || | | |   |||||||||||||||||||||||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCGGCAAATCAGCACCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAA 

          ||  ||| |||    |  |    ||||||||||||||||||||||||           ||       |  | |   | 

D  ATAATTTATACGGATTTCTCATGACAACGACATCGGCAAATCAGCACCCTACCCGTCGCGATCTTCTAAAATGGTTTACTGGTA 

12/-12 

(0) 

A. baylyi ACIAD0520 508453-76 e 

(24) 

  -17.32 3  

A26 P  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAA 

   ||||||||||||||||||||||||||||||||||| | ||     |||||||||||||||||||||||||||||||||||||||||| 

R  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCACCTGCAGCATAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAA 

    || | |   |  |  ||   |        ||||||||||||||||||||||||| | |                | |   |  || 

D  TATAATCGATAAATCCACCAAAAAAGCCCGTTCCACCTGCAGCATAAGGCCCTACACGATAACTTTGTAATGGAAAATATTGAGCAT 

10/-10 

(0) 

A. baylyi ACIAD1938 1928206-32 

(27) 

  -16.91 26 Hot spot: Forms altogether >20% of all 

SPDIR events.  

O131 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGT 

   |||||||||||||||||||||||||||||||||||| | | |||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCAACTTAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGT 

        | |     |   |      |   | |||||||||||||||| ||    |    | | | |   ||   |    | 

D  TTAGAATTGAACTCCATAGTTTAAATAACGATCAGCAACTTAAGGCGCTTAAACGTGGTGAACTCGATTTATGTTTTAT 

5/-5 

(0) 

A. baylyi hcaR 444518-36 e 

(19) 

  -16.89 2  



A6 P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGT 

   ||||||||||||||||||||||||||||||||||||| |  | ||||||||||||||||||||||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCCATAGCAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGT 

   || |  |   | ||          |     || |||||||||||||||||       ||  | |       ||| |   | 

D  CACCAAAGACTAGATGCATCGATGGGTCATCACCAGCCATAGCAGGCCCTTTGTATCTACAACCTTGATAACATGCTGTT 

6/-6 

(0) 

A. baylyi ACIAD1854 1854425-44 

(20) 

  -16.79 6  

O106 P  ATCAGCTAGTGAAGGCCC(41×N)TAGCTGGAGTATTTACCCTCATCCGCTTTTA-TCCATTAATAGAAAACAACCTCACTATTCAAACTTCAACACTTC 

   |||||||||||||||||||     ||||||||||||||||||||||||| |||||   ||| || ||||||||||||||||||||||||||||||||||| 

R  ATCAGCTAGTGAAGGCCC(41×N)TAGCTGGAGTATTTACCCTCATCCGTTTTTAAATCATGAAAAGAAAACAACCTCACTATTCAAACTTCAACACTTC 

         |  | |     |             |  |         ||||||||||||||||||||||||||  |      |           |   | 

D  TCTCTTTGATCATTATTC(41×N)ATCTCATATGAGCCCAGAAAATCCGTTTTTAAATCATGAAAAGAAAGAACAAGAGCGTCAAGCCAAACGTGATGCT 

16/-15 

(1) 

A. baylyi ACIAD1581 1573321-46 e 

(26) 

  -15.21 1 Frameshift, insertion of new start codon.  

NC5 P  ACTACTCATCGAATCCTGCCCTACCTAAGCCTCACTAGTAGCCAAAATCTAGCAACAACCATTATAGACTCAATTT 

   |||||||||||||||||||||||||||||||||||  || |||||||||||||||||||||||||||||||||||| 

R  ACTACTCATCGAATCCTGCCCTACCTAAGCCTCACCTGTCGCCAAAATCTAGCAACAACCATTATAGACTCAATTT   

    | |        |          |   |  ||||||||||||||||  | |        |    |   | |      

D  GCAATAATCATTAAATACAATACCGCCACGCTCACCTGTCGCCAAACCCGATATTTTTGCCAATTCATCACGTGGA   

5/-5 

(0) 

A. baylyi nirD 1901644-59 

(16) 

 

  -14.27 1 Detection construct: hisA::NC2. 

R1517 P  CAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAG 

   ||||||||||||||||||||||||||||||||| |||  ||||||||||||||||||||||||||||||||||| 

R  CAATTTGGACTTCATCCGTGACTTCCATCAGCTTGTGCGGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAG 

              | |  |   |    |  | ||||||||||||||    | |        | |  |    |   | 

D  GTTGCATCGAATTAAACCACATGCTCCACCGCTTGTGCGGGCCCCCGTCAATTCATTTGAGTTTTAGTCTTGCG 

6/-6 

(0) 

A. baylyi 16S rRNA 

(7 copies) 

(14) f 

 

  -13.81 1  

B18 P  CCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

   ||||||||||||||||||||||||||||||||||| || |||||||||||||||||||||||||||||||||| 

R  CCAATTTGGACTTCATCCGTGACTTCCATCAGATATTGCAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

           |  | |     | | ||   | |||||||||||||     |    |  |        | 

D  TGGTCGCCGTTTACTGATTTTAATTTGTTTAGCTATTGCAGGCATCAGCATGCTCGCCTGTGGTTTGGTGCAT 

4/-4 

(0) 

A. baylyi vanK 968658-70 

(13) 

  -12.91 1 Mimicks double point mutation. 

K86 P  TCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

   |||||||||||||||||||||||||||||||||||||  ||| | ||||||||||||||||||||||||||||||||| 

R  TCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGTAAGTTATGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

   |||  | |   ||  |   ||  ||     ||||||||||||||||||            | |        || | 

D  TCACACAATCATGTGCAATATGAGTATTGACCATCAGTAAGTTATGGCTACCGATTTTGGTTAAACTGTTATCTTGTA 

8/-8 

(0) 

A. baylyi lpxA 1378402-19 e 

(18) 

  -12.72 1 Same donor gene as NC7 (different position 

and different detection construct). 

K49 P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTA 

   |||||||||||||||||||||||||||||||||||| ||   ||||||||||||||||||||||||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGGTACATAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTA 

                      |    |     || |||||||||||||| ||| | ||  | |  |    || ||     | | 

D  GTTTAAGTAAGTTCTGGATTTTAGGTTGCTCACCAGGTACATAAGGCTCTAACTCACGAACCTCTGGACTCCAGAAACGCA 

6/-6 

(0) 

A. baylyi hisC 657687-707 e 

(21) 

  -12.55 5 Right illegitimate crossover same as in A4 

(class 2). Donor segment located in hisC of 

the hisC::'ND5i' detection allele. 

NC7 P  CAACTACTACTCATCGAATCCTGCCCTACCTAAGCCTCAC-TAGTAGCCAAAATCTAGCAACAACCATTATAGACTCAATTTGAC   

   |||||||||||||||||||||||||||||||||||||||| || | ||   |||||||||||||||||||||||||||||||||| 

R  CAACTACTACTCATCGAATCCTGCCCTACCTAAGCCTCACGTAAT-GCCTGAATCTAGCAACAACCATTATTGACTCAATTTGAC   

       ||   |    |  ||           || |||||||||||| |||||||||                     | |       

D  GTCGTAAGTCCAGACTTATAAATTAACTTATATGCCTCACGTAAT-GCCTGAATCACATTTTTCGACCAGCCTTTACGACGCATA 

10/-10 

(0) 

A. baylyi  lpxA 1378697-720 e 

(24) 

  -12.04 1 Detection construct: hisA::NC2. Same donor 

gene as K86 (detection construct: 

hisC::'ND5i') but different position. 

B127 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTA 

   ||||||||||||||||||||||||||||||||||| ||  |||||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGGTATAGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTA 

      | ||      | |     || | |   ||||||||||||||||| ||      |      |    |          | 

D  TATCAAACAAACTCGTTCAGAGTTAGTCGAATCAGGTATAGAAGGCCTTAAGGATATTATCTTAAAAATAACCGGAGAAA 

5/-5 

(0) 

B. subtilis  

 

ybcI 210793-812 

(20) 

  -11.84 1  

U96 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTC 

   |||||||||||||||||||||||||||||||||||| | || ||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCAATTGCAGGCCCTACCCCAGTATCAGCACTCCTTCATTC 

      |     | ||| |  |   ||      |||||||||||||||   ||  |||  | ||    |    |  || 

D  CAGCTCTGGTTGACATTGTTGATGCGCCAGATCAGCAATTGCAGGGGTTAAGCCATAACCATACTTAAAGCGATC 

6/-6 

(0) 

A. baylyi recJ 3425419-33 

(15) 

  -11.38 1  



A71 

 

P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCA 

   ||||||||||||||||||||||||||||||||||  | | || ||||||||||||||||||||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCTTCAAGTGCAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCA 

   | |    |          |    |    | ||||||||||||||||||          |  |      |        | 

D  CCGTAGCAAGCTCTGCCAAAATATCGGGTACATCTTCAAGTGCAGGCCAGTTGAGCTGAATATTTTGACGCGTAGAAA 

9/-9 

(0) 

A. baylyi cysI 2911491-508 

(18) 

  -11-31 3  

K9 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACA 

   |||||||||||||||||||||||||||||||||||   |   |  ||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGACCGCTCATACCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACA 

   |   |    |    |     |   |     |||||||||||||||||||||| |                   |                                                        

P  AATACTGAATTCCCCGGGCGCAGAAACCATATCAGACCGCTCATACCCTACCTCTACCAGCCGTGAGGCAAGCTGGTCAGGT 

10/-10 

(0) 

B. subtilis  

 

mfd 60904-27 e 

(24) 

  -10.68 1  

R13 P  CCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

   |||||||||||||||||||||||||||||||||||  | |||||||||||||||||||||||||||||||||| 

R  CCAATTTGGACTTCATCCGTGACTTCCATCAGCTATCGCAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

    |    ||       | |     |    | |||||||||||||        |  |          |   | || 

D  GCTCAATGAGAACATTTCTCTTTTATTTTAAGCTATCGCAGGCAAATTAATAAAAAATTTCAGAATATGTACC 

4/-4 

(0) 

A. baylyi ACIAD3649 3567925-37 e 

(13) 

  -10.38 1  

A60 P  CAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

   |||||||||||||||||||||||||||||||||| | ||||||||||||||||||||||||||||||||||| 

R  CAATTTGGACTTCATCCGTGACTTCCATCAGCTATTTAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCC 

     |       ||  |   | | || | |  ||||||||||||   |    |     | |  |    | 

D  TTAGGCTATTTTATTTTTTAATTTGCTTAGGCTATTTAAGGCTACAAAGTAAATGAATCGATTTGCCCAAAA 

3/-3 

(0) 

A. baylyi IR g (aroQ/ 

ACIAD1740) 

1747656-67 e 

(12) 

  -9.87 2 Mimicks double point mutation. 

K143 P  CAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAG 
h
 

   ||||||||||||||||||||||||||||||||||    ||| |||||||||||||||||||||||||||||||| 

R  CAATTTGGACTTCATCCGTGACTTCCATCAGCTACCTTAGGACCTACCCCAGTATCAGCACTCCTTCATTCCAG 

   |   | |||  | | |||  |      |  ||||||||||||||        ||    | |   ||  | 

D  CGGGTCGGAACTTACCCGACAAGGAATTTCGCTACCTTAGGACCGTTATAGTTACGGCCGCCGTTTACTGGGGC 

8/-8 

(0) 

B. subtilis/ 

A. baylyi 

23S rRNA 

(10 and 7 

copies) 

(14) i 

 

  -4.46 1  

b) Class 2 SPDIR events          

O140 P  GGTCTTCTCT-TAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCC(76×N)TAATAGAAAACAACCTCACTATTCAA 

   |||||||||| ||||| || ||||  |                                                             |||||||||||||||||||||| 

R  GGTCTTCTCT-TAGCCCCAACAGGTTAGCC----------------------------------------------------------AGAAAACAACCTCACTATTCAA 

   |     |||| |||||||||||||||||||                                                          ||||||||||| |   | |  | 

D  GTAGGGCTCTATAGCCCCAACAGGTTAGCC----------------------------------------------------------AGAAAACAACCACCTCAGTTAT 

14/-143 

(-129) 

A. baylyi IR 

(ACIAD1855/

ACIAD1856) 

1855272-306 

(35) 

-17.87 -14.05 -31.92 7  

A17 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

   |||||||||||||||||||||||||||||||||||||  |||||       ||  ||||||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCT--TGAAG-------CCGTGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

    || |  | |   |           |    |||||||  |||||       |||||||||||||||   |      |        |      |  | 

D  GGCACTTTGTTCGCCGTGATATACCCGATGATCAGCT--TGAAG-------CCGTGTATCAGCACTGGCTGGCAAAACGTATTGTGAACCGCCCAG 

9/-18 

(-9) 

A. baylyi ACIAD2174 2152597-623 e 

(27) 

-13.48 -15.82 -29.30 1  

B45 P  GCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGC(90×N)AACAACCTCACTATTCAAACTTCAACACTTCTGGTTCTGGC 

   ||||||||||||||||||||||||| |||||   |                                                     ||||||||||||||||||||| 

R  GCCCAATTTGGACTTCATCCGTGACCTCCATGTTCATCCAT-----------------------------------------------TTCAACACTTCTGGTTCTGGC 

    |    ||| |   || |  |||||||||||||||||||||                                               |||||||||||| 

D  TCATTTTTTTGTTATCTTTTGTGACCTCCATGTTCATCCAT-----------------------------------------------TTCAACACTTCTTCACGCTCG 

16/-127 

(-111) 

B. subtilis ipk 541025-57 e 

(33) 

-11.62 -15.59 -27.21 1  

O59 P  TCTTAGCCTCAGCAGGAAAATCAGCCCAA--TTTGGACTTCATCCGTGACTTCCA-TCAGCTAGTGAAGGCCCTACCC-CAGTATCAGCACTCCTTCAT----TCCAGTACAATAGTTATAGCT 

   |||||||||||||||| ||  ||||   |  |||  |    || | |||  |||| ||| |       |||||  ||| ||| | |   || ||  |||     |||||||||||||||||||| 

R  TCTTAGCCTCAGCAGGCAAGCCAGCATTATCTTTATAACGGAT-CTTGA--TCCAGTCATC-------GGCCCAGCCCACAGCA-CCAAACACCACCATAACACCCAGTACAATAGTTATAGCT 

    |||      |||||| |||||||||||||||||||||||||| |||||  ||||||||||       |||||||||||||||| |||||||||||||||||||||||||||||      | 

D  ACTTTTTGCGAGCAGGCAAGCCAGCATTATCTTTATAACGGAT-CTTGA--TCCAGTCATC-------GGCCCAGCCCACAGCA-CCAAACACCACCATAACACCCAGTACAATCCAGACATAA 

77/-80 

(-3) 

A. baylyi mraY 3271835-927 

(93) 

-14.28 -11.97 -26.25 1  

 

 



K2 P  ACTACTAGGTCTTCTCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTT 

   |||||||||||||||||||||||||||||| |                  ||  ||| ||  | ||| || ||                || |||||||||||||||||||||||||||||||| 

R  ACTACTAGGTCTTCTCTTAGCCTCAGCAGGCA------------------TTACTCCATG--TACCA-CACCTG---------------CAATATCAGCACTCCTTCATTCCAGTACAATAGTT 

   || |  || |  |       | ||||||||||                  ||||||||||  ||||| ||||||               ||||||||||||| |   |||  | ||   || 

D  ACGATAAGCTGCTGCTGCGCCTTCAGCAGGCA------------------TTACTCCATG--TACCA-CACCTG---------------CAATATCAGCACTACACAATTGAACTAATCTACGC 

26/-62 

(-36) 

A. baylyi ACIAD3425 3340507-54 

(48) 

-11.83 -14.33 -26.16 2  

R19 P  ACTAGGTCTTCTCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAG 

   ||||||||||||||||||||||||||||||              || | |||   | | ||                            || ||||||||||||||||||||||||||||||||| 

R  ACTAGGTCTTCTCTTAGCCTCAGCAGGAAA--------------GATTGCAT---TAAATT----------------------------TACCAGCACTCCTTCATTCCAGTACAATAGTTATAG 

    |  |   |  |     |  ||||||||||              ||||||||   ||||||                            |||||||||  ||||| |  |            | 

D  GCATGCAGTCGTTGGTACGCCAGCAGGAAA--------------GATTGCAT---TAAATT----------------------------TACCAGCAC--CTTCAGTGGATAGACTATACGCTGC 

17/-62 

(-45) 

A. baylyi ACIAD3309 3216622-59 e 

(38) 

-13.79 -11.82 -25.61 1  

A78 P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

   ||||||||||||||||||||||||||||||||||||| |||             |||||||| ||||||||||||||||||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCCAGTA------------CAGTATCAACACTCCTTCATTCCAGTACAATAGTTATAGCTG 

   | | | ||    |      |   ||     ||||||||||||            ||||||||||||   |           ||  |  | 

D  CTGGCAAAGCCCGTACATTTAACTGGCAATCATCAGCCAGTA------------CAGTATCAACACCTGTAATGATTGCGCCAGAACGTGCTCGCC 

14/-26 

(-12) 

A. baylyi ribD 247248-71 e 

(24) 

-11.59 -12.31 -23.90 2  

K22 P  ACTAGGTCTTCTCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGT 

   ||||||||||||||||||||||||||  |||                                                          ||||||||||||||||||||||||||||||| 

R  ACTAGGTCTTCTCTTAGCCTCAGCAGCCAAA---------------------------------------------------------CTATCAGCACTCCTTCATTCCAGTACAATAGT 

   |    ||      ||     |||||||||||                                                         ||||||||||||    | |  |   |  | 

D  AAGCTGTGGCGAATTTTTGGCAGCAGCCAAA---------------------------------------------------------CTATCAGCACTCACATAATAGATGGCCTTTTG 

6/-63 

(-57) 

A. baylyi htpG 317444-66 e 

(23) 

-9.32 -14.19 -23.51 1  

T69 P  ATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTAC-CCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGGAGT 

   ||||||||||||||||||||||||||||||||||||||| | |  ||  |   |    |||| ||  |||||||||||||||||||||||||||||||||||| 

R  ATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCAAATTCAG-ACAAGCAATGAGTACCAATACTCCTTCATTCCAGTACAATAGTTATAGCTGGAGT 

      |    |       |           | ||||||||||||||||| |||||||||||||||||||||||||     ||    ||| | |   || 

D  CGTAATAAAGCGACTTCACGTCGACGCTCATCCATCAGCAAATTCAG-ACAAGCAATGAGTACCAATACTCCTGACACCCCCACCAAGACTGCCAGTATCGTA 

27/-27 

(0) 

A. baylyi ACIAD1059 1055406-47 e 

(42) 

-12.00 -11.31 -23.31 1  

R159 P  GGTCTTCTCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAG 

   ||||||||||||||||||||||||||||||| |           ||| |  | |  |||||||       ||   | ||     ||| ||||||||||||||||||||||||||| 

R  GGTCTTCTCTTAGCCTCAGCAGGAAAATCAGGC-----------TCAACAATCAA-TCCATCA-------AACAACTTAATC--GTACCAGCACTCCTTCATTCCAGTACAATAG 

   |       |   ||   |  || ||||||||||           ||||||||||| |||||||       ||||||||||||  |||||||||||  |      | |       | 

D  GAAAACTGCAACGCTGTACGAGTAAAATCAGGC-----------TCAACAATCAA-TCCATCA-------AACAACTTAATC--GTACCAGCACTGGTATCAAACGGATGTTCAG 

36/-57 

(-21) 

A. baylyi ACIAD2154 2137307-60 

(54) 

-11.36 -11.59 -22.95 1 Same donor gene as R6 but different position. 

R1522 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGA---AG---GCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

   |||||||||||||||||||||||||||||||||||| ||||    ||   |||  ||   |||||| ||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCAAGTGGCACAGATTGCCAAAC---AGTATCTGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

      |   ||||         |       | |||||||||||||||||||||||||||   |||||||||||||  |   |   |    |      |   | 

D  TAGCATTTTTGTGTCCTTGGCTCATTGGCGATCAGCAAGTGGCACAGATTGCCAAAC---AGTATCTGCACTTTGTTGCTTTTGGTGTACCAGGTTTAGTTT 

28/-25 

(3) 

A. baylyi ACIAD2761 2700433-71 e 

(39) 

-10.41 -11.91 -22.32 1  

E11 P  AGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAG(70×N)AAACAACCTCACTATTCAAACTTCAACACTTCTGGTTCTG 

   |||||||||||||||                                                                                      ||||||||||||||||||| 

R  AGCAGGAAAATCAGC--------------------------------------------------------------------------------------TTCAACACTTCTGGTTCTG 

   |        ||||||                                                                                      |||||||| | |||| 

D  AAACTTTTTATCAGC--------------------------------------------------------------------------------------TTCAACACGTGTGGTGAAT 

0/-150 

(-150) 

A. baylyi pepN 2000415-35 

(21) 

-5.84 -16.17 -22.01 1 Mimicks MH-free deletion. 

S80 P  TTGAGAATAGAAAGATGAAACACTACACTCCCACTACTAGGTCTTCTCTTAGCCTCAG(40×N)ATCAGCTAGTGAAGGCCC(15×N)ACTCCTTCATTCCAGTACAATAGTTATAGCTGGAGTA 

   |||||||||||||||||||||||||||||||||||||                                                              |||||||||||||||||||||||||| 

R  TTGAGAATAGAAAGATGAAACACTACACTCCCACTAC--------------------------------------------------------------CCAGTACAATAGTTATAGCTGGAGTA 

   |  | | || |    ||||||  || |   ||| |||                                                              |||||||||||  |  |  | ||| 

D  TCTAAATTAAATGCCTGAAACTATAAAGCACCATTAC--------------------------------------------------------------CCAGTACAATACCTTCACGTCGAGGG 

0/-105 

(-105) 

A. baylyi ggt 913145-77 e 

(33) 

-8.70 -13.08 -21.78 1 Mimicks MH-free deletion. Left MH contains 

a stop codon (italics) not acquired with the 

observed (highlighted) crossover joint. 

R1520 P  TCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACT-----TCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAG 

   |||||||||||||||||||||||||||||||||||| | ||     |||| |  | | | ||  |||| |||||||||||||||||||||||||||||||||||| 

R  TCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGAGCCAGTAAGTCCAGCC-CAAAT-AATACCCTGCCCCAGTATCAGCACTCCTTCATTCCAGTACAATAG 

    | ||  ||    ||  ||           ||||||||||||||||||||||| ||||| |||||||||||||||   ||           | |||   | | | 

D  GCGGCCAGATCTGCAATCCCGACCAATACCCATCCGAGCCAGTAAGTCCAGCC-CAAAT-AATACCCTGCCCCAGGCCCAATCAGATCATGTGCCATATCCACAA 

31/-28 

(3) 

A. baylyi cycA 118908-50 e 

(43) 

-7.08 -14.65 -21.49 1  



R1523 P  TCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAG 

   ||||||||||||||||||||||||| ||||    | |  ||||                     |||             |||||||||||||||||||||||||||| 

R  TCTTAGCCTCAGCAGGAAAATCAGCGCAATC---AAT--ATCC---------------------AGG-------------TCAGCACTCCTTCATTCCAGTACAATAG 

     |          |  ||  |||||||||||   |||  ||||                     |||             ||||||||    |            ||| 

D  GGTATCAAAGTCAATAAAGGTCAGCGCAATC---AAT--ATCC---------------------AGG-------------TCAGCACTAAACCGAAAAGCATGTGTAG 

16/-55 

(-39) 

A. baylyi pilD 352932-60 

(29) 

-11.27 -10.22 -21.49 1  

K90 P  TTCTCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTT 

   ||||||||||||||||||||||||||||  |        ||||                               ||||||    ||||||||||||||||||||||||||||| 

R  TTCTCTTAGCCTCAGCAGGAAAATCAGCTTA--------TTCA-------------------------------ACCCCAA---CAGCACTCCTTCATTCCAGTACAATAGTT 

        |||        | | |||||||||||        ||||                               |||||||   |||||||||            |    | | 

D  AATGATTATGGGGCTTATGTAAATCAGCTTA--------TTCA-------------------------------ACCCCAA---CAGCACTCCAATTAAGGTAGGCTGATGAT 

14/-56 

(-42) 

A. baylyi ACIAD0120 121895-925 

(31) 

-8.78 -12.65 -21.43 2 Right illegitimate crossover same as B11. 

R17 P  TCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGC-TAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

   ||||||||||||||||||||||||||||||||| | || |||| ||| || |      || |||||||||||||||||||||||||||||||||||||| 

R  TCAGCCCAATTTGGACTTCATCCGTGACTTCCACCTGCGTAGTAAAGACCATTT----GTTTCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

     |    ||   ||||||     || |   ||||||||||||||||||||||||    |||||||||||  |  |   |      |  | |  | 

D  AAACGTAAAGCCGGACTTACATTGTAATAGCCACCTGCGTAGTAAAGACCATTT----GTTTCAGCACTTTTGAAACGCCCATTCACCGCTGAAATCCT 

24/-27 

(-3) 

A. baylyi hcaE 1730059-93 

(35) 

-10.32 -10.58 -20.90 2  

R5 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCC------TACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTAT 

   ||||||||||||||||||||||||||||||||| || |   |||  ||      |||||||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCTGCCACCAAAGAACCCATCATTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTAT 

    |      | | |    |      | |   ||||||||||||||||||||||||||||||||||||      |    |      |  |      | 

D  CGTATTCATGGCATCAAAAGAAATATTCTGATCTGCCACCAAAGAACCCATCATTACCCCAGTATCCTGCTGCGGAAAAAATCCTTTAGGTACCAC 

21/-15 

(6) 

A. baylyi mdtC 3333089-124 

(36) 

-4.56 -16.32 -20.88 1  

R1 P  AAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

   ||||||||||||||||||||||||||||||||||||| || | |  || |      | || | |||||||||||||||||||||||||||||||||||||| 

R  AAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCACCACCAAAAGATG------CACCGGCATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

     || | |    |           | |   ||  ||||||||||||||||      |||||||||||||||   | |  |   | |  |     | | | 

D  TGAACCTGAAGCACCAAATACAGTTGCAGCACCGCCACCACCAAAAGATG------CACCGGCATCAGCACCTTTACCGTGTTGAATCAACACGAGACCAA 

20/-26 

(-6) 

A. baylyi secG 357491-525 e 

(35) 

-6.03 -14.77 -20.80 1  

A19 P  TCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

   ||||||||||||||||||||||||||||||||||||| ||  |  | | ||      | ||||||||||||||||||||||||||||||||||||||| 

R  TCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGTTATCGTCGTCACT------GGATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

   |       | |  |   |            |||||||||||||||||||||      ||||||||||| |        |  |   | |  || | 

D  TTGCATTGAATATGCTGTTGCATAAATTCACCATCAGTTATCGTCGTCACT------GGATCAGCACTACCCGCGATAATCAATGTCGGAATTGAGAT 

16/-22 

(-6) 

A. baylyi pcaD 1713802-33 e 

(32) 

-9.20 -11.56 -20.76 6  

A100 P  TTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGGAGTATTTACCCTCATCCGCT 

   ||||||||||||||||||||||||                                                         |||||||||||||||||||||||||||| 

R  TTTGGACTTCATCCGTGACTTCCA---------------------------------------------------------ATAGCTGGAGTATTTACCCTCATCCGCT 

        || | |    |||||||||                                                         |||||||  ||||  |   |    |  | 

D  GCGTCACCTGACTGATGACTTCCA---------------------------------------------------------ATAGCTGTTGTATAGAGGTTACCTCATT 

0/-57 

(-57) 

A. baylyi ACIAD1891 1883762-83 

(22) 

-11.57 -9.12 -20.69 4 Mimicks MH-free deletion. 

R151 P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAAT 

   |||||||||||||||||||||||||||||||                           ||||||||||||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCC---------------------------ATCAGCACTCCTTCATTCCAGTACAAT 

   |   |    |          || ||||||||                           ||||||| |   |   | 

D  CGCACTCGGTAAATGCAAGCCCATGACTTCC---------------------------ATCAGCATTTGGTTGCTGTTCGCGGTA 

0/-27 

(-27) 

A. baylyi edd 533126-43 e 

(18) 

-12.74 -7.78 -20.52 1 Mimicks MH-free deletion. 

A10 P  GCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAA-GGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGGAGTATTTAC 

   ||||||||||||||||||||||||||||||||||||| ||   ||   |      ||    ||| | |||||||||||||||||||||||||||||||||||||| 

R  GCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTATTGCGTGGTGGTG-----GT----GCATT-CTTCATTCCAGTACAATAGTTATAGCTGGAGTATTTAC 

   |    |         | | |    | ||  ||||||||||||||||||||     ||    ||||| |||||||| |      |           |  |  | 

D  GGGTGACAATCTTAACTTGCCATTCGTTGGTCAGCTATTGCGTGGTGGTG-----GT----GCATT-CTTCATTCGACGTTCTTTCCGTGGTAATGGCTTATATA 

20/-29 

(-9) 

A. baylyi plsB 3147260-94 

(35) 

-9.26 -11.23 -20.49 2  

C39 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATA 

   |||||||||||||||||||||||||||||||||| ||      |||||||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAACT------GGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATA 

    || |    |    ||  |   ||   |  |||||||      ||||||||| ||       |      | |   | |  | 

D  TGCACTGAATAACATTGGTGGCTGCAATGGATCAACT------GGCCCTACCTCACCCAATCCTGAAAATGAAAACCGCCCTTAC 

3/-9 

(-6) 

A. baylyi metX 514139-57 e 

(19) 

-3.72 -16.49 -20.21 1  



B11 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGGAG 

   |||||||||||||||||||||||||||||||||||||  | |   |   ||||||  | ||||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCT--T-ATT-CA--ACCCCA--A-CAGCACTCCTTCATTCCAGTACAAAAGGTATAGCTGGAG 

     |        || |       | |  |  |||||||  | ||| ||  ||||||  | |||||||||            |    | |      | | 

D  GTCTGGTCAATGATTATGGGGCTTATGTAAATCAGCT--T-ATT-CA--ACCCCA--A-CAGCACTCCAATTAAGGTAGGCTGATGATGGTCAAGCAT 

13/-22 

(-9) 

A. baylyi ACIAD0120 121897-925 

(29) 

-7.55 -12.65 -20.20 1 Right illegitimate crossover same as K90. 

B60 P  GGAAAATCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCC(120×N)TCTAATGTCACTAATGAAAAAATGCGTTTCTGGAGTC 

   |||||||||||||||||||||||   |       |                                                           |||||||||||||||||||||||| 

R  GGAAAATCAGCAGGAAAATCAGCTTCAGACCACTTATCC-------------------------------------------------------ATGAAAAAATGCGTTTCTGGAGTC 

          | |  | |||||||||||||||||||||||||                                                       |||||||||| |  || |  |  | 

D  ATGTCTGCGGCGGCAAAATCAGCTTCAGACCACTTATCC-------------------------------------------------------ATGAAAAAATTCTCTTTTCCAAGC 

16/-184 

(-168) 

B. subtilis yxaH 4105958-92 

(35) 

-10.25 -9.92 -20.17 1  

R22 P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGGAGTATTTACCCTCAT 

   ||||||||||||||||||||||||||||||||||| ||           |   ||||| ||||| || |||| ||||||||||||||||||||||||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCATCT-----------TCTTCCAGT-TCAGC-CT-CTTC-TTCCAGTACAATAGTTATAGCTGGAGTATTTACCCTCAT 

   |  |     | |   ||        |  | ||||||||           ||||||||| ||||| || |||| |||||||||    |  ||| |   |    || | 

D  CGTCTTTGGTGGTGGTTTTAGATGTAGATTCATCATCT-----------TCTTCCAGT-TCAGC-CT-CTTC-TTCCAGTACTTCTGGAATATCATCATCTGTTTCTGGATC 

23/-38 

(-15) 

A. baylyi rpoD 2855071-107 e 

(37) 

-5.45 -14.63 -20.08 1  

S75 P  CTAGGTCTTCTCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACC(30×N)ATAGTTATAGCTGGAGTATTTACCCTCATCCGCTTT 

   ||||||||||||||||||||||||||||||                                                                  |||||||||||||||||||||||||||||| 

R  CTAGGTCTTCTCTTAGCCTCAGCAGGAAAA------------------------------------------------------------------ATAGCTGGAGTATTTACCCTCATCCGCTTT 

         ||   |   ||   ||||||||||                                                                  ||||| | || |   |    |  | 

D  TGCAAACTAAGCCATGCAGAAGCAGGAAAA------------------------------------------------------------------ATAGCCGAAGCAAACAATAGCCCCTTGGGA 

0/-90 

(-90) 

A. baylyi ACIAD0775 760716-35 e 

(20) 

-13.32 -6.69 -20.01 1 Mimicks MH-free deletion. 

R6 P  ATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

   |||||||||||||||||||||||||||||||||||||       ||   | ||  |  ||| ||||||||||||||||||||||||||||||||||||| 

R  ATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCA-------AACAACTTAATC--GTACCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGG 

      |     |     |       |      |||||||       ||||||||||||  |||||||||||  |      | |      || 

D  TGTACGAGTAAAATCAGGCTCAACAATCAATCCATCA-------AACAACTTAATC--GTACCAGCACTGGTATCAAACGGATGTTCAGGATCCATAAA 

16/-25 

(-9) 

A. baylyi ACIAD2154 2137331-60 

(30) 

-7.66 -11.59 -19.25 1 Same donor gene as R159 but different 

position. 

R4 P  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACC-CCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

   ||||||||||||||||||||||||||||||||||||| || |||   | ||  |   |||  ||| |||||||||||||||||||||||||||||||||| 

R  AATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCCGC-AGTTTCGACCAAAATACCACGATCTGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

       |     |        | |  |   | || ||||||| |||||||||||||||||||||||||||||                |    ||    | 

D  TTAGAATTTTAGCAACTTCTAAAGCACCAATTTCATCCGC-AGTTTCGACCAAAATACCACGATCTGCACCTAGAGCCATTGAGGAACGGATTTGTTCCT 

28/-28 

(0) 

A. baylyi etfB 2611050-88 

(39) 

-10.01 -9.03 -19.04 1  

K109 P  CAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGA--AGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTAC 

   |||||||||||||||||||||||||||||||||||||||   |||||| |  |||  | |||| |||||||||||||||||||||||||||||||| 

R  CAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGAC-GACATCAGAT-TTGATCACGCCCAACCCCAGTATCAGCACTCCTTCATTCCAGTAC 

        |       |    |||  |   |  ||||||||| |||||||||| |||||||||||||||      |  |  |              | 

D  TTCAGGCGTTGGTACATGAATACGTGATAGATCCGTGAC-GACATCAGAT-TTGATCACGCCCAACATGTTGACGAAGAGATTAAATGCTTCTTTT 

23/-23 

(0) 

A. baylyi secA 639248-81 e 

(34) 

-11.95 -6.35 -18.30 2  

A4 P  CTACTAGGTCTTCTCTTAGCCTCAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTT 

   |||||||||||||||||||||||| ||||                                          ||   ||||||||||||||||||||||||||||| 

R  CTACTAGGTCTTCTCTTAGCCTCACCAGG------------------------------------------TACATAAGGCCCTACCCCAGTATCAGCACTCCTT 

       |  |  || |      |||||||||                                          |||||||||| ||| | ||  | |  |    || 

D  AAGTTCTGGATTTTAGGTTGCTCACCAGG------------------------------------------TACATAAGGCTCTAACTCACGAACCTCTGGACTC 

10/-52 

(-42) 

A. baylyi hisC 657687-709 e 

(23) 

-9.21 -8.64 -17.85 9 Right illegitimate crossover same as in K49 

(class 1). Donor segment located in hisC of 

the hisC::'ND5i' detection allele. 

A103 P  CAGCAGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTGGAGTAT 

   |||||||||||||||||||||||||||||||                                                      ||||||||||||||||||||||||||||| 

R  CAGCAGGAAAATCAGCCCAATTTGGACTTCA------------------------------------------------------TTCCAGTACAATAGTTATAGCTGGAGTAT 

   |||                 |||| ||||||                                                      |||||| ||          | |  | 

D  CAGATAATCTGGATCATGTTTTTGTACTTCA------------------------------------------------------TTCCAGAACTCAGCACTGTGATTAAAGTG 

0/-54 

(-54) 

A. baylyi ACIAD1359 1355526-45 e 

(20) 

-10.56 -6.93 -17.49 1 Mimicks MH-free deletion. 

K129 P  GGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAG(15×N)TGGAGTATTTACCCTCATCCGCTTTTATCCATTAATAGAAAACAAC 

   ||||||||||||||||||||||||||||  | |                                                            ||||||||||||||||||||||||||| 

R  GGACTTCATCCGTGACTTCCATCAGCTACCGTA------------------------------------------------------------CGCTTTTATCCATTAATAGAAAACAAC 

      || |       |     |||||||||||||                                                            |||||||  | |         || || 

D  TTGCTGCTGAAGAAAAAGGAATCAGCTACCGTA------------------------------------------------------------CGCTTTTTCCAACACGATATGAAAAAG 

5/-74 

(-69) 

A. baylyi ACIAD0607 596397-416 e 

(20) 

-8.66 -8.60 -17.26 1  



R7 P  AGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

   |||||||||||||||||||||||||||||||||| | | |      | |    ||| |||||||||||||||||||||||||||||||||||||| 

R  AGCCCAATTTGGACTTCATCCGTGACTTCCATCACCCACTTCT---CATGTTGCAGCATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

   |           |       |  |      |||||||||||||   ||||||||||||||||||| |     |||   |      | 

D  ACGTTTTGGATCAGGAACCACCAGCAAAAGATCACCCACTTCT---CATGTTGCAGCATCAGCACCCAAATGTTCTGATTACTGGGCATATTGCT 

20/-23 

(-3) 

A. baylyi ACIAD0133 137897-928 e 

(32) 

-2.89 -13.67 -16.56 1  

K6 P  CAGCCCAATTTGGACTTCATCCGTGACTTCCATCAGCTAGTGAAGGCCCTACCCCAGTATCAGCACTCCT(65×N)ACAACCTCACTATTCAAACTTCAACACTTCTGGTTCTGGCTCTA 

   |||||||||||||||||||||||||||||||||                                                                      ||||||||||||||||| 

R  CAGCCCAATTTGGACTTCATCCGTGACTTCCAT----------------------------------------------------------------------TTCTGGTTCTGGCTCTA 

           |    | ||| |   ||||||||||                                                                      |||||     |  ||| 

P  TTCATTCTTCAAAAATTCCTGTTTGACTTCCAT----------------------------------------------------------------------TTCTGCAATGGTATCTC 

0/-129 

(-129) 

A. baylyi ACIAD3429 3346647-61 e 

(15) 

-12.64 -3.61 -16.25 1 Mimicks MH-free deletion. 

O100 P  AGGAAAATCAGCCCAATTTGGACTTCATCCGTGACTTCCA--TCAGCT--AGTGAAGGCCCTAC-CCCAGTATCAGCACTCCTTCATTCCAGTACAATAGTTATAGCTG 

   ||||||||||||||||||||||||||| || | ||  |||  |  |||  | | ||   |  || | |  | |||     ||||| ||||||||||||||||||||||| 

R  AGGAAAATCAGCCCAATTTGGACTTCA-CCAT-AC-GCAAGTTTGGCTGGAATAAA---CAGACGCGCTTTTTCA-----CCTTCTTTCCAGTACAATAGTTATAGCTG 

      |        ||  |   ||||||| |||| || ||||||||||||||||||||   ||||||||||||||||     |||||||||         |    | 

P  CCAATCGCATCACCGCTACCGACTTCA-CCAT-AC-GCAAGTTTGGCTGGAATAAA---CAGACGCGCTTTTTCA-----CCTTCTTTCATCAGTTGCAAGCCTTCGGT 

42/-48 

(-6) 

A. baylyi fklB 62738-95 

(58) 

-8.63 -6.46 -15.09 1  

Total 60 different SPDIR events found.        128  

DIR1 P  TCAGCTAGTGAAGGCC(69×N)TTTATCCATT--------------------------------------------------------AATAGAAAACAA(24×N)TCTGGTTCTGGCTCTAATGTC  

   ||||||||||||||||||||||||||||||||                                                        ||||||||||||||||||||||||||||||||||||||| 

R  TCAGCTAGTGAAGGCC(69×N)TTTATCCATTAACTGCTCTACGGG(24×N)AATAGAAAGATGAAACACTAC(24×N)AGCCTCAGCAATAGAAAACAA(24×N)TCTGGTTCTGGCTCTAATGTC 

           | ||                 | ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||  | ||           ||          |  |    |     

D  GTATTGGCTCAACAGG(69×N)AGAGCTTAGTAACTGCTCTACGGG(24×N)AATAGAAAGATGAAACACTAC(24×N)AGCCTCAGCAGGAAAATCAGC(24×N)TCCATCAGCTAGTGAAGGCCC 

92/0 

(92) 

A. baylyi hisC::'ND5i' 657587-637 + 

insert down-

stream (94) 

>0.00 >0.00 >0.00 1 DIR isolate (see SI). Formed by two IR events 

without MH and resulted in a duplication of a 

neighboring segment (interrupted direct 

repeat). 
a P: ancestral/parental DNA sequence; R: recombinant (microindel-containing) DNA sequence; D: donor DNA sequence of segment used for 

double IR; bold red: double stop codons; bold pink: simple or extended microhomologies as determined by G0
min; highlighted yellow: 

illegitimate recombination sites; underlined: start codons. b Nucleotides inserted/nucleotides deleted. c Nucleotide positions, including all MH 

annealing segments as determined by G0
min, in annotated GenBank entries (A. baylyi: NC_005966; B. subtilis: NC_000964).  

d Simple or extended microhomology. e Reverse complement. f The seven positions are: 19331-44; 214116-29; 646953-66; 1661615-28 (all 

reverse complement); 2946435-48; 3075532-45; and 3563854-67. g Intergenic region. h The triple alignment was created with the B. subtilis 

donor DNA sequence. The A baylyi donor sequence is identical in the shown section except for a G/A nucleotide difference 29 bp upstream of the 

MH (indicated in italics). i The ten positions in B. subtilis are: 13658-71; 34126-39; 94203-16; 100059-72; 164558-71; 170164-77; 175163-76; 

639104-17; 950367-80 (all reverse complement); and 3174956-69; in A. baylyi, the seven positions are: 22446-59; 217231-44; 650158-71; 

1664730-43 (all reverse complement); 2943230-43; 3072327-40; and 3560739-52.  


