
 

 

Table S1. Details of the NGS assay. For each gene, two pairs of complementary sequences over the ligation joints were determined in silico containing 10-11 
nucleotides of the gene (flanked with start and stop codon) and plasmid specific sequences. The joints are named with V, vector; G, gene fragment; F, 
forward; and R, reverse, indicating the directions. The joint-read totals for each gene and their percentages of total joint-reads were calculated. These were 
then used to calculate the plasmid DNA ligation mixture abundance ratios. 

Pool Gene Joint Joint Sequence 
Pooled ligation mixture Pooled plasmid DNA 

Plasmid/ligation 
ratio 

N joint-
reads 

Gene 
total 

Gene % 
N joint-

reads 
Gene total Gene % 

1 

g002 

VGF ATGCCTGCAGGCGGCCGCATGATAATAA 0 

0 0.0000 

0 

23 0.0036 - 

VGR TTATTATCATGCGGCCGCCTGCAGGCAT 0 23 
GVF AATTCTTATAGGCTAGCTCTAGAGGATC 0 0 
GVR GATCCTCTAGAGCTAGCCTATAAGAATT 0 0 

g003 

VGF ATGCCTGCAGGCGGCCGCATGATTGATA 1730 

4070 9.7964 

18305 

65058 10.0636 1.0273 

VGR TATCAATCATGCGGCCGCCTGCAGGCAT 16 14114 
GVF AGATATTTTAAGCTAGCTCTAGAGGATC 118 16608 
GVR GATCCTCTAGAGCTAGCTTAAAATATCT 2206 16031 

g005 

VGF ATGCCTGCAGGCGGCCGCATGATAGAAA 2011 

4293 10.3331 

13464 

47398 7.3318 0.7095 

VGR TTTCTATCATGCGGCCGCCTGCAGGCAT 24 10057 
GVF TAGATTATTAGGCTAGCTCTAGAGGATC 88 11375 
GVR GATCCTCTAGAGCTAGCCTAATAATCTA 2170 12502 

g006 

VGF ATGCCTGCAGGCGGCCGCATGATAGAGA 1443 

3574 8.6025 

14081 

53519 8.2787 0.9624 

VGR TCTCTATCATGCGGCCGCCTGCAGGCAT 9 11108 
GVF AGGAGATGTAAGCTAGCTCTAGAGGATC 153 13754 
GVR GATCCTCTAGAGCTAGCTTACATCTCCT 1969 14576 

g008 

VGF ATGCCTGCAGGCGGCCGCATGGTTACTT 342 

5146 12.3863 

1058 

4225 0.6535 0.0528 

VGR AAGTAACCATGCGGCCGCCTGCAGGCAT 380 948 
GVF ACGTAGGATAGGGTACCGAGCTCGAATT 1619 1205 
GVR AATTCGAGCTCGGTACCCTATCCTACGT 2805 1014 

g009 

VGF ATGCCTGCAGGCGGCCGCATGATAGTTA 1984 

4565 10.9878 

19842 

72147 11.1601 1.0157 

VGR TAACTATCATGCGGCCGCCTGCAGGCAT 12 15330 
GVF GCGGGGATTGAGCTAGCTCTAGAGGATC 117 16929 
GVR GATCCTCTAGAGCTAGCTCAATCCCCGC 2452 20046 

g010c 
VGF ATGCCTGCAGGCGGCCGCATGAAAATAA 1380 

2864 6.8936 

17371 

62033 9.5957 1.3920 
VGR TTATTTTCATGCGGCCGCCTGCAGGCAT 5 13694 
GVF ATATTCTATAAGCTAGCTCTAGAGGATC 52 15546 



 

 

GVR GATCCTCTAGAGCTAGCTTATAGAATAT 1427 15422 

g012 

VGF ATGCCTGCAGGCGGCCGCATGACAAACA 1994 

4230 10.1815 

18602 

60401 9.3432 0.9177 

VGR TGTTTGTCATGCGGCCGCCTGCAGGCAT 11 10041 
GVF TTAAGAATTAAGCTAGCTCTAGAGGATC 125 16569 
GVR GATCCTCTAGAGCTAGCTTAATTCTTAA 2100 15189 

g013 

VGF ATGCCTGCAGGCGGCCGCATGATATTAG 893 

2035 4.8982 

14591 

51207 7.9210 1.6171 

VGR CTAATATCATGCGGCCGCCTGCAGGCAT 8 11736 
GVF AAACTAAATAAGCTAGCTCTAGAGGATC 91 12334 
GVR GATCCTCTAGAGCTAGCTTATTTAGTTT 1043 12546 

g017 

VGF ATGCCTGCAGGCGGCCGCATGAAAATGT 1640 

3506 8.4388 

11934 

43185 6.6801 0.7916 

VGR ACATTTTCATGCGGCCGCCTGCAGGCAT 11 8705 
GVF TCAGACATTGAGCTAGCTCTAGAGGATC 58 10723 
GVR GATCCTCTAGAGCTAGCTCAATGTCTGA 1797 11823 

g018 

VGF ATGCCTGCAGGCGGCCGCATGAACAGAT 0 

0 0.0000 

0 

0 0.0000 - 

VGR ATCTGTTCATGCGGCCGCCTGCAGGCAT 0 0 
GVF AATACGCATAAGCTAGCTCTAGAGGATC 0 0 
GVR GATCCTCTAGAGCTAGCTTATGCGTATT 0 0 

g020 

VGF ATGCCTGCAGGCGGCCGCATGATTACAA 183 

553 1.3311 

13515 

51468 7.9614 5.9813 

VGR TTGTAATCATGCGGCCGCCTGCAGGCAT 15 11481 
GVF AAACTGTTTAAGCTAGCTCTAGAGGATC 48 14301 
GVR GATCCTCTAGAGCTAGCTTAAACAGTTT 307 12171 

g021 

VGF ATGCCTGCAGGCGGCCGCATGACAAATA 1264 

2309 5.5577 

7618 

24669 3.8160 0.6866 

VGR TATTTGTCATGCGGCCGCCTGCAGGCAT 7 4485 
GVF TGGCACTGTAGGCTAGCTCTAGAGGATC 143 5766 
GVR GATCCTCTAGAGCTAGCCTACAGTGCCA 895 6800 

g022 

VGF ATGCCTGCAGGCGGCCGCATGTTGAAGA 170 

772 1.8582 

13327 

52924 8.1866 4.4057 

VGR TCTTCAACATGCGGCCGCCTGCAGGCAT 9 12253 
GVF AAGAAATGTAAGCTAGCTCTAGAGGATC 120 14251 
GVR GATCCTCTAGAGCTAGCTTACATTTCTT 473 13093 

g024 

VGF ATGCCTGCAGGCGGCCGCATGAACATTA 1510 

3073 7.3966 

5473 

20242 3.1312 0.4233 

VGR TAATGTTCATGCGGCCGCCTGCAGGCAT 9 4309 
GVF TAGGGAGGTAGGCTAGCTCTAGAGGATC 63 5354 
GVR GATCCTCTAGAGCTAGCCTACCTCCCTA 1491 5106 

g026 
VGF ATGCCTGCAGGCGGCCGCATGATGAACA 144 

556 1.3383 
9578 

37971 5.8736 4.3889 VGR TGTTCATCATGCGGCCGCCTGCAGGCAT 2 8994 



 

 

GVF GAATATTTTAAGCTAGCTCTAGAGGATC 97 11175 
GVR GATCCTCTAGAGCTAGCTTAAAATATTC 313 8224 

 Total   41546   646470    
2 

g027c 

VGF ATGCCTGCAGGCGGCCGCATGAAACTAT 299 

1503 5.3108 

5930 

25625 5.4160 1.0198 

VGR ATAGTTTCATGCGGCCGCCTGCAGGCAT 2 6819 
GVF ATAATACCTAAGCTAGCTCTAGAGGATC 357 7588 
GVR GATCCTCTAGAGCTAGCTTAGGTATTAT 845 5288 

g028c 

VGF ATGCCTGCAGGCGGCCGCATGAACAAAG 921 

2077 7.3390 

8265 

36715 7.7599 1.0574 

VGR CTTTGTTCATGCGGCCGCCTGCAGGCAT 2 9143 
GVF AGAATAAGTAAGCTAGCTCTAGAGGATC 122 10759 
GVR GATCCTCTAGAGCTAGCTTACTTATTCT 1032 8548 

g029c 

VGF ATGCCTGCAGGCGGCCGCATGGGATTAG 747 

1820 6.4309 

4673 

19606 4.1438 0.6444 

VGR CTAATCCCATGCGGCCGCCTGCAGGCAT 3 5114 
GVF TAAATGTATAAGCTAGCTCTAGAGGATC 89 5773 
GVR GATCCTCTAGAGCTAGCTTATACATTTA 981 4046 

g030c 

VGF ATGCCTGCAGGCGGCCGCATGGAAAATT 867 

1934 6.8337 

4584 

20833 4.4032 0.6443 

VGR AATTTTCCATGCGGCCGCCTGCAGGCAT 7 5282 
GVF AGGAAAAATAAGCTAGCTCTAGAGGATC 85 6289 
GVR GATCCTCTAGAGCTAGCTTATTTTTCCT 975 4678 

g031c 

VGF ATGCCTGCAGGCGGCCGCATGAGATATG 568 

1844 6.5157 

3391 

15614 3.3001 0.5065 

VGR CATATCTCATGCGGCCGCCTGCAGGCAT 3 3936 
GVF AATCACAATGAGCTAGCTCTAGAGGATC 103 4924 
GVR GATCCTCTAGAGCTAGCTCATTGTGATT 1170 3363 

g033c 

VGF ATGCCTGCAGGCGGCCGCATGAATATCA 878 

1751 6.1871 

11930 

49631 10.4898 1.6954 

VGR TGATATTCATGCGGCCGCCTGCAGGCAT 3 11898 
GVF AAGATGAATAAGCTAGCTCTAGAGGATC 76 16237 
GVR GATCCTCTAGAGCTAGCTTATTCATCTT 794 9566 

g034c 

VGF ATGCCTGCAGGCGGCCGCATGGATAAGA 703 

2038 7.2012 

6452 

27444 5.8005 0.8055 

VGR TCTTATCCATGCGGCCGCCTGCAGGCAT 3 6920 
GVF TATTAATATAAGCTAGCTCTAGAGGATC 441 8702 
GVR GATCCTCTAGAGCTAGCTTATATTAATA 891 5370 

g039c 

VGF ATGCCTGCAGGCGGCCGCATGGAAAAAA 1086 

2250 7.9502 

9984 

45528 9.6226 1.2104 

VGR TTTTTTCCATGCGGCCGCCTGCAGGCAT 5 11647 
GVF AATTAACTTGAGCTAGCTCTAGAGGATC 55 15136 
GVR GATCCTCTAGAGCTAGCTCAAGTTAATT 1104 8761 



 

 

g040c 

VGF ATGCCTGCAGGCGGCCGCATGAAAAATA 296 

1049 3.7066 

7810 

38226 8.0793 2.1797 

VGR TATTTTTCATGCGGCCGCCTGCAGGCAT 1 10260 
GVF TTTGGGAGTAAGCTAGCTCTAGAGGATC 99 12182 
GVR GATCCTCTAGAGCTAGCTTACTCCCAAA 653 7974 

g042c 

VGF ATGCCTGCAGGCGGCCGCATGAACTTAG 1160 

3107 10.9784 

7959 

36388 7.6908 0.7005 

VGR CTAAGTTCATGCGGCCGCCTGCAGGCAT 3 9039 
GVF ATGAGAGATAAGCTAGCTCTAGAGGATC 43 11325 
GVR GATCCTCTAGAGCTAGCTTATCTCTCAT 1901 8065 

g043c 

VGF ATGCCTGCAGGCGGCCGCATGGACTTTT 353 

1399 4.9433 

5639 

26119 5.5204 1.1167 

VGR AAAAGTCCATGCGGCCGCCTGCAGGCAT 3 6674 
GVF ATGGTTATTAAGCTAGCTCTAGAGGATC 117 8861 
GVR GATCCTCTAGAGCTAGCTTAATAACCAT 926 4945 

g044c 

VGF ATGCCTGCAGGCGGCCGCATGTTTAAAA 761 

1909 6.7453 

4666 

21381 4.5190 0.6699 

VGR TTTTAAACATGCGGCCGCCTGCAGGCAT 4 5404 
GVF AGGATGAGTAAGCTAGCTCTAGAGGATC 100 6231 
GVR GATCCTCTAGAGCTAGCTTACTCATCCT 1044 5080 

g045c 

VGF ATGCCTGCAGGCGGCCGCATGGAAAAAG 79 

476 1.6819 

7532 

33834 7.1510 4.2517 

VGR CTTTTTCCATGCGGCCGCCTGCAGGCAT 3 8772 
GVF ATGCTAAATAAGCTAGCTCTAGAGGATC 71 10313 
GVR GATCCTCTAGAGCTAGCTTATTTAGCAT 323 7217 

g046c 

VGF ATGCCTGCAGGCGGCCGCATGGCAAATG 619 

2066 7.3001 

4333 

19514 4.1244 0.5650 

VGR CATTTGCCATGCGGCCGCCTGCAGGCAT 3 5196 
GVF AAGACCTATGAGCTAGCTCTAGAGGATC 716 5626 
GVR GATCCTCTAGAGCTAGCTCATAGGTCTT 728 4359 

g053c 

VGF ATGCCTGCAGGCGGCCGCGTGTCTAAAA 864 

2352 8.3107 

5144 

22867 4.8331 0.5816 

VGR TTTTAGACACGCGGCCGCCTGCAGGCAT 5 6568 
GVF TGTATTTTTAAGCTAGCTCTAGAGGATC 84 6527 
GVR GATCCTCTAGAGCTAGCTTAAAAATACA 1399 4628 

g056c 

VGF ATGCCTGCAGGCGGCCGCATGGAAAAAT 150 

726 2.5653 

7190 

33810 7.1460 2.7856 

VGR ATTTTTCCATGCGGCCGCCTGCAGGCAT 2 9591 
GVF ATATAGAATAAGCTAGCTCTAGAGGATC 174 10619 
GVR GATCCTCTAGAGCTAGCTTATTCTATAT 400 6410 

 Total   28301   473135    
3 

g061c 
VGF ATGCCTGCAGGCGGCCGCATGGATAATT 1559 

3121 14.0371 
14144 

48959 9.5298 0.6789 VGR AATTATCCATGCGGCCGCCTGCAGGCAT 16 10584 



 

 

GVF CAAGGAGGTAGGCTAGCTCTAGAGGATC 208 12048 
GVR GATCCTCTAGAGCTAGCCTACCTCCTTG 1338 12183 

g062c 

VGF ATGCCTGCAGGCGGCCGCATGGTAAATA 779 

1779 8.0013 

5 

7 0.0014 0.0002 

VGR TATTTACCATGCGGCCGCCTGCAGGCAT 1000 0 
GVF AAGATGGATAAGGTACCGAGCTCGAATT 0 2 
GVR AATTCGAGCTCGGTACCTTATCCATCTT 0 0 

g065c 

VGF ATGCCTGCAGGCGGCCGCATGAATTATT 412 

1151 5.1768 

14899 

58523 11.3914 2.2005 

VGR AATAATTCATGCGGCCGCCTGCAGGCAT 4 14530 
GVF AGGATAATTAAGCTAGCTCTAGAGGATC 81 15130 
GVR GATCCTCTAGAGCTAGCTTAATTATCCT 654 13964 

g069c 

VGF ATGCCTGCAGGCGGCCGCATGAAAAAAG 126 

532 2.3927 

10685 

45922 8.9386 3.7357 

VGR CTTTTTTCATGCGGCCGCCTGCAGGCAT 12 11462 
GVF ATGCAGGATAGGCTAGCTCTAGAGGATC 60 12853 
GVR GATCCTCTAGAGCTAGCCTATCCTGCAT 334 10922 

g072c 

VGF ATGCCTGCAGGCGGCCGCATGAATAAAT 400 

1466 6.5935 

9677 

39131 7.6168 1.1552 

VGR ATTTATTCATGCGGCCGCCTGCAGGCAT 15 9153 
GVF AGGAGAAATAAGCTAGCTCTAGAGGATC 611 10772 
GVR GATCCTCTAGAGCTAGCTTATTTCTCCT 440 9529 

g075c 

VGF ATGCCTGCAGGCGGCCGCATGGCACTAC 494 

27 
 12.1840 

7644 

27433 5.3398 0.4383 

VGR GTAGTGCCATGCGGCCGCCTGCAGGCAT 5 6296 
GVF GAGAAATGTAAGCTAGCTCTAGAGGATC 226 7114 
GVR GATCCTCTAGAGCTAGCTTACATTTCTC 1984 6379 

g078c 

VGF ATGCCTGCAGGCGGCCGCATGGCATCAG 45 

4 
 2.1634 

2562 

10109 1.9677 0.9096 

VGR CTGATGCCATGCGGCCGCCTGCAGGCAT 0 2299 
GVF TTAATGAGTAAGCTAGCTCTAGAGGATC 160 2929 
GVR GATCCTCTAGAGCTAGCTTACTCATTAA 276 2319 

g079c 

VGF ATGCCTGCAGGCGGCCGCATGAAAAGAC 128 

2 3.4272 

3063 

12744 2.4806 0.7238 

VGR GTCTTTTCATGCGGCCGCCTGCAGGCAT 2 2689 
GVF AAGATAACTAAGCTAGCTCTAGAGGATC 60 3836 
GVR GATCCTCTAGAGCTAGCTTAGTTATCTT 572 3156 

g080c 

VGF ATGCCTGCAGGCGGCCGCATGTCAAAAC 64 

72 2.1229 

4665 

17991 3.5019 1.6496 

VGR GTTTTGACATGCGGCCGCCTGCAGGCAT 2 4205 
GVF TAGTATTCTAAGCTAGCTCTAGAGGATC 48 4954 
GVR GATCCTCTAGAGCTAGCTTAGAATACTA 358 4167 

g081c VGF ATGCCTGCAGGCGGCCGCTTGGATAAGG 349 1324 5.9548 42 152 0.0296 0.0050 



 

 

VGR CCTTATCCAAGCGGCCGCCTGCAGGCAT 2 35 
GVF AATTTGCATAGGCTAGCTCTAGAGGATC 45 40 
GVR GATCCTCTAGAGCTAGCCTATGCAAATT 928 35 

g083c 

VGF ATGCCTGCAGGCGGCCGCATGATTATCG 196 

1334 5.9998 

5441 

20070 3.9066 0.6511 

VGR CGATAATCATGCGGCCGCCTGCAGGCAT 2 4797 
GVF AAAATAAGTAAGCTAGCTCTAGAGGATC 48 4993 
GVR GATCCTCTAGAGCTAGCTTACTTATTTT 1088 4839 

g085 

VGF ATGCCTGCAGGCGGCCGCATGAAAACAA 320 

359 1.6146 

1 

2 0.0004 0.0002 

VGR TTGTTTTCATGCGGCCGCCTGCAGGCAT 39 1 
GVF AAATGGATTGAGGTACCGAGCTCGAATT 0 0 
GVR AATTCGAGCTCGGTACCTCAATCCATTT 0 0 

g086 

VGF ATGCCTGCAGGCGGCCGCTTGAGTGCAG 787 

1982 8.9143 

15794 

61045 11.8823 1.3329 

VGR CTGCACTCAAGCGGCCGCCTGCAGGCAT 20 11996 
GVF AAACATTCTAAGCTAGCTCTAGAGGATC 107 16324 
GVR GATCCTCTAGAGCTAGCTTAGAATGTTT 1068 16931 

g089 

VGF ATGCCTGCAGGCGGCCGCGTGATTTTAT 91 

443 1.9924 

16926 

67693 13.1763 6.6131 

VGR ATAAAATCACGCGGCCGCCTGCAGGCAT 2 16141 
GVF GAAATAAATGAGCTAGCTCTAGAGGATC 118 19076 
GVR GATCCTCTAGAGCTAGCTCATTTATTTC 232 15550 

g092 

VGF ATGCCTGCAGGCGGCCGCATGAATATTA 1042 

2818 12.6743 

15222 

50908 9.9091 0.7818 

VGR TAATATTCATGCGGCCGCCTGCAGGCAT 8 11823 
GVF ATAAAAAATAAGCTAGCTCTAGAGGATC 120 12184 
GVR GATCCTCTAGAGCTAGCTTATTTTTTAT 1648 11679 

g093 

VGF ATGCCTGCAGGCGGCCGCTTGATATTCT 575 

1501 6.7509 

13067 

53060 10.3280 1.5299 

VGR AGAATATCAAGCGGCCGCCTGCAGGCAT 0 11160 
GVF GAGGTGACTAGGCTAGCTCTAGAGGATC 50 14443 
GVR GATCCTCTAGAGCTAGCCTAGTCACCTC 876 14390 

 Total   22234   513749    
4 

g103 

VGF ATGCCTGCAGGCGGCCGCATGGCTAGAA 295 

1012 2.5216 

14649 

57212 6.7445 2.6747 

VGR TTCTAGCCATGCGGCCGCCTGCAGGCAT 3 14742 
GVF TAGATATATAAGCTAGCTCTAGAGGATC 136 14589 
GVR GATCCTCTAGAGCTAGCTTATATATCTA 578 13232 

g107 
VGF ATGCCTGCAGGCGGCCGCATGAGTACAT 423 

1185 2.9527 

5214 

19181 2.2612 0.7658 
VGR ATGTACTCATGCGGCCGCCTGCAGGCAT 6 4472 
GVF CAATTCAATAAGCTAGCTCTAGAGGATC 25 4733 



 

 

GVR GATCCTCTAGAGCTAGCTTATTGAATTG 731 4762 

g108 

VGF ATGCCTGCAGGCGGCCGCATGGGTATAA 196 

516 1.2857 

10591 

45067 5.3128 4.1321 

VGR TTATACCCATGCGGCCGCCTGCAGGCAT 1 11567 
GVF AATTTATGTAGGCTAGCTCTAGAGGATC 37 12880 
GVR GATCCTCTAGAGCTAGCCTACATAAATT 282 10029 

g109 

VGF ATGCCTGCAGGCGGCCGCATGTCACAAG 1462 

3423 8.5291 

11628 

43901 5.1753 0.6068 

VGR CTTGTGACATGCGGCCGCCTGCAGGCAT 8 9564 
GVF ATGTAAAGTAAGCTAGCTCTAGAGGATC 70 12109 
GVR GATCCTCTAGAGCTAGCTTACTTTACAT 1883 10600 

g131 

VGF ATGCCTGCAGGCGGCCGCATGAAAAAAT 2010 

3804 9.4785 

19918 

77274 9.1095 0.9611 

VGR ATTTTTTCATGCGGCCGCCTGCAGGCAT 19 17931 
GVF GGGATAAGTAAGCTAGCTCTAGAGGATC 88 20080 
GVR GATCCTCTAGAGCTAGCTTACTTATCCC 1687 19345 

g135 

VGF ATGCCTGCAGGCGGCCGCATGTCAAATA 2214 

4479 11.1604 

21754 

80667 9.5095 0.8521 

VGR TATTTGACATGCGGCCGCCTGCAGGCAT 9 17892 
GVF AACAAGAATAAGCTAGCTCTAGAGGATC 211 23892 
GVR GATCCTCTAGAGCTAGCTTATTCTTGTT 2045 17129 

g136 

VGF ATGCCTGCAGGCGGCCGCATGGAAAAAA 1044 

2454 6.1147 

10515 

39885 4.7019 0.7690 

VGR TTTTTTCCATGCGGCCGCCTGCAGGCAT 2 8105 
GVF ACGAACAGTAAGCTAGCTCTAGAGGATC 114 11642 
GVR GATCCTCTAGAGCTAGCTTACTGTTCGT 1294 9623 

g141 

VGF ATGCCTGCAGGCGGCCGCATGGATAGAA 1840 

3551 8.8481 

17450 

68784 8.1087 0.9164 

VGR TTCTATCCATGCGGCCGCCTGCAGGCAT 9 16618 
GVF AAAATGAATAGGCTAGCTCTAGAGGATC 81 18377 
GVR GATCCTCTAGAGCTAGCCTATTCATTTT 1621 16339 

g146 

VGF ATGCCTGCAGGCGGCCGCGTGAATACGG 764 

1723 4.2932 

22415 

86258 10.1686 2.3685 

VGR CCGTATTCACGCGGCCGCCTGCAGGCAT 7 21605 
GVF TTAATATTTAAGCTAGCTCTAGAGGATC 75 22639 
GVR GATCCTCTAGAGCTAGCTTAAATATTAA 877 19599 

g150 

VGF ATGCCTGCAGGCGGCCGCATGGATAATT 2145 

4254 10.5998 

16698 

65226 7.6893 0.7254 

VGR AATTATCCATGCGGCCGCCTGCAGGCAT 4 14616 
GVF AAGAAAGCTAAGCTAGCTCTAGAGGATC 56 18003 
GVR GATCCTCTAGAGCTAGCTTAGCTTTCTT 2049 15909 

g155 
VGF ATGCCTGCAGGCGGCCGCATGGATATTC 806 

1889 4.7068 
12255 

48382 5.7036 1.2118 VGR GAATATCCATGCGGCCGCCTGCAGGCAT 8 11693 



 

 

GVF TAGGTGAGTAGGCTAGCTCTAGAGGATC 122 12197 
GVR GATCCTCTAGAGCTAGCCTACTCACCTA 953 12237 

g156 

VGF ATGCCTGCAGGCGGCCGCATGGGAATTA 1958 

4176 10.4054 

5361 

19939 2.3505 0.2259 

VGR TAATTCCCATGCGGCCGCCTGCAGGCAT 6 4467 
GVF GTTATGAGTAAGCTAGCTCTAGAGGATC 78 5644 
GVR GATCCTCTAGAGCTAGCTTACTCATAAC 2134 4467 

g159 

VGF ATGCCTGCAGGCGGCCGCATGAAGTTCA 1799 

3467 8.6388 

5820 

22327 2.6320 0.3047 

VGR TGAACTTCATGCGGCCGCCTGCAGGCAT 10 5161 
GVF ATTTCTTATAGGCTAGCTCTAGAGGATC 49 5817 
GVR GATCCTCTAGAGCTAGCCTATAAGAAAT 1609 5529 

g166 

VGF ATGCCTGCAGGCGGCCGCATGTTTATTT 1205 

2477 6.1720 

14716 

58734 6.9239 1.1218 

VGR AAATAAACATGCGGCCGCCTGCAGGCAT 3 13389 
GVF TCATTGAGTAAGCTAGCTCTAGAGGATC 68 16807 
GVR GATCCTCTAGAGCTAGCTTACTCAATGA 1201 13822 

g169 

VGF ATGCCTGCAGGCGGCCGCATGGAAATGG 522 

1160 2.8904 

13832 

53551 6.3129 2.1841 

VGR CCATTTCCATGCGGCCGCCTGCAGGCAT 8 12031 
GVF AAAGGAGGTAGGCTAGCTCTAGAGGATC 85 15266 
GVR GATCCTCTAGAGCTAGCCTACCTCCTTT 545 12422 

g171 

VGF ATGCCTGCAGGCGGCCGCATGGTTATAC 141 

563 1.4028 

14296 

61887 7.2956 5.2006 

VGR GTATAACCATGCGGCCGCCTGCAGGCAT 7 15531 
GVF ATGGTGAGTAAGCTAGCTCTAGAGGATC 127 18288 
GVR GATCCTCTAGAGCTAGCTTACTCACCAT 288 13772 

 Total   40133   848275    
5 

g172 

VGF ATGCCTGCAGGCGGCCGCATGGTGAGTA 2563 

8264 15.4612 

3951 

15628 2.4312 0.1572 

VGR TACTCACCATGCGGCCGCCTGCAGGCAT 1953 3861 
GVF AAAATGAATAAGGTACCGAGCTCGAATT 1872 4162 
GVR AATTCGAGCTCGGTACCTTATTCATTTT 1876 3654 

g173 

VGF ATGCCTGCAGGCGGCCGCATGAATAAAG 430 

1332 2.4920 

9036 

37823 5.8840 2.3611 

VGR CTTTATTCATGCGGCCGCCTGCAGGCAT 3 9107 
GVF AACCAGGCTAAGCTAGCTCTAGAGGATC 108 10610 
GVR GATCCTCTAGAGCTAGCTTAGCCTGGTT 791 9070 

g175 

VGF ATGCCTGCAGGCGGCCGCATGATAAGCT 2655 

7165 13.4051 

1577 

5951 0.9258 0.0691 

VGR AGCTTATCATGCGGCCGCCTGCAGGCAT 1501 1506 
GVF TTTTACTATAGGGTACCGAGCTCGAATT 1504 1581 
GVR AATTCGAGCTCGGTACCCTATAGTAAAA 1505 1287 



 

 

g176 

VGF ATGCCTGCAGGCGGCCGCATGGATTTTA 203 

668 1.2498 

13572 

58416 9.0876 7.2714 

VGR TAAAATCCATGCGGCCGCCTGCAGGCAT 13 13653 
GVF GAAATGACTAAGCTAGCTCTAGAGGATC 142 19780 
GVR GATCCTCTAGAGCTAGCTTAGTCATTTC 310 11411 

g177 

VGF ATGCCTGCAGGCGGCCGCATGACTAAAG 939 

2476 4.6324 

5024 

19282 2.9996 0.6475 

VGR CTTTAGTCATGCGGCCGCCTGCAGGCAT 3 4536 
GVF AAGCATTTTAAGCTAGCTCTAGAGGATC 48 4907 
GVR GATCCTCTAGAGCTAGCTTAAAATGCTT 1486 4815 

g179 

VGF ATGCCTGCAGGCGGCCGCATGGATATAC 2048 

3962 7.4125 

16889 

60827 9.4626 1.2766 

VGR GTATATCCATGCGGCCGCCTGCAGGCAT 7 13147 
GVF TAATGTTATAAGCTAGCTCTAGAGGATC 75 15998 
GVR GATCCTCTAGAGCTAGCTTATAACATTA 1832 14793 

g181 

VGF ATGCCTGCAGGCGGCCGCATGCCTATGG 972 

2417 4.5220 

8760 

32559 5.0651 1.1201 

VGR CCATAGGCATGCGGCCGCCTGCAGGCAT 7 7904 
GVF CATTTTCTTAAGCTAGCTCTAGAGGATC 52 8649 
GVR GATCCTCTAGAGCTAGCTTAAGAAAATG 1386 7246 

g182 

VGF ATGCCTGCAGGCGGCCGCATGATTAATA 1575 

3330 6.2301 

11392 

42190 6.5633 1.0535 

VGR TATTAATCATGCGGCCGCCTGCAGGCAT 10 8969 
GVF TACAATTATAGGCTAGCTCTAGAGGATC 54 12104 
GVR GATCCTCTAGAGCTAGCCTATAATTGTA 1691 9725 

g183 

VGF ATGCCTGCAGGCGGCCGCATGAGAGAAG 2133 

4445 8.3162 

16463 

62905 9.7859 1.1767 

VGR CTTCTCTCATGCGGCCGCCTGCAGGCAT 11 14642 
GVF AGGAAAAATAAGCTAGCTCTAGAGGATC 187 16520 
GVR GATCCTCTAGAGCTAGCTTATTTTTCCT 2114 15280 

g185 

VGF ATGCCTGCAGGCGGCCGCATGAATGAGT 161 

717 1.3414 

12612 

55914 8.6983 6.4843 

VGR ACTCATTCATGCGGCCGCCTGCAGGCAT 7 13467 
GVF AGGAGAGATAAGCTAGCTCTAGAGGATC 205 18012 
GVR GATCCTCTAGAGCTAGCTTATCTCTCCT 344 11823 

g187 

VGF ATGCCTGCAGGCGGCCGCATGAAGCAGA 1979 

4136 7.7381 

2574 

8795 1.3682 0.1768 

VGR TCTGCTTCATGCGGCCGCCTGCAGGCAT 27 1955 
GVF TAGATATTTAAGCTAGCTCTAGAGGATC 130 2518 
GVR GATCCTCTAGAGCTAGCTTAAATATCTA 2000 1748 

g188 
VGF ATGCCTGCAGGCGGCCGCATGAACAAAG 1783 

3433 6.4228 

14223 

50504 7.8567 1.2232 
VGR CTTTGTTCATGCGGCCGCCTGCAGGCAT 11 11812 
GVF TTATAAAGTAGGCTAGCTCTAGAGGATC 77 12860 



 

 

GVR GATCCTCTAGAGCTAGCCTACTTTATAA 1562 11609 

g190 

VGF ATGCCTGCAGGCGGCCGCATGAATGGTA 1893 

3978 7.4425 

8627 

33346 5.1875 0.6970 

VGR TACCATTCATGCGGCCGCCTGCAGGCAT 14 7671 
GVF TGAGTCAATAAGCTAGCTCTAGAGGATC 144 8981 
GVR GATCCTCTAGAGCTAGCTTATTGACTCA 1927 8067 

g191 

VGF ATGCCTGCAGGCGGCCGCATGGTAATTG 1389 

2735 5.1169 

15268 

58944 9.1697 1.7920 

VGR CAATTACCATGCGGCCGCCTGCAGGCAT 11 13432 
GVF ATAAGGAGTGAGCTAGCTCTAGAGGATC 64 15746 
GVR GATCCTCTAGAGCTAGCTCACTCCTTAT 1271 14498 

g192 

VGF ATGCCTGCAGGCGGCCGCATGGAATTTA 649 

1482 2.7727 

10453 

44221 6.8793 2.4811 

VGR TAAATTCCATGCGGCCGCCTGCAGGCAT 11 10588 
GVF ACATACTATGAGCTAGCTCTAGAGGATC 66 12407 
GVR GATCCTCTAGAGCTAGCTCATAGTATGT 756 10773 

g194 

VGF ATGCCTGCAGGCGGCCGCGTGGAGAAAT 1498 

2910 5.4443 

14979 

55508 8.6352 1.5861 

VGR ATTTCTCCACGCGGCCGCCTGCAGGCAT 4 12749 
GVF GAGGGAAATAAGCTAGCTCTAGAGGATC 112 16970 
GVR GATCCTCTAGAGCTAGCTTATTTCCCTC 1296 10810 

 Total   53450   642813    
6 

g195 

VGF ATGCCTGCAGGCGGCCGCATGGAATATT 576 

1268 4.7775 

21518 

87712 13.9325 2.9163 

VGR AATATTCCATGCGGCCGCCTGCAGGCAT 3 21476 
GVF TATTCTTTTAAGCTAGCTCTAGAGGATC 55 24508 
GVR GATCCTCTAGAGCTAGCTTAAAAGAATA 634 20210 

g196 

VGF ATGCCTGCAGGCGGCCGCATGAAACATT 113 

496 1.8688 

22625 

100159 15.9096 8.5133 

VGR AATGTTTCATGCGGCCGCCTGCAGGCAT 2 26451 
GVF GTAGAAATTAAGCTAGCTCTAGAGGATC 84 28687 
GVR GATCCTCTAGAGCTAGCTTAATTTCTAC 297 22396 

g198 

VGF ATGCCTGCAGGCGGCCGCATGAAAGTAG 1272 

2233 8.4134 

16580 

61773 9.8123 1.1663 

VGR CTACTTTCATGCGGCCGCCTGCAGGCAT 9 14317 
GVF AGGAAAAATAAGCTAGCTCTAGAGGATC 34 15988 
GVR GATCCTCTAGAGCTAGCTTATTTTTCCT 918 14888 

g199 

VGF ATGCCTGCAGGCGGCCGCGTGTCTAATA 1585 

4159 15.6701 

31107 

116728 18.5415 1.1832 

VGR TATTAGACACGCGGCCGCCTGCAGGCAT 3 27280 
GVF TTAAAAATTAAGCTAGCTCTAGAGGATC 51 28325 
GVR GATCCTCTAGAGCTAGCTTAATTTTTAA 2520 30016 

g201 VGF ATGCCTGCAGGCGGCCGCATGAATTATG 129 570 2.1476 5882 24692 3.9222 1.8263 



 

 

VGR CATAATTCATGCGGCCGCCTGCAGGCAT 1 5945 
GVF TTTTATTTTAAGCTAGCTCTAGAGGATC 40 7118 
GVR GATCCTCTAGAGCTAGCTTAAAATAAAA 400 5747 

g202 

VGF ATGCCTGCAGGCGGCCGCATGAATTATA 98 

792 2.9841 

2961 

12815 2.0356 0.6822 

VGR TATAATTCATGCGGCCGCCTGCAGGCAT 1 3102 
GVF AGGGGTTATAAGCTAGCTCTAGAGGATC 119 3790 
GVR GATCCTCTAGAGCTAGCTTATAACCCCT 574 2962 

g204 

VGF ATGCCTGCAGGCGGCCGCATGTATCCTG 608 

2063 7.7729 

9444 

35729 5.6753 0.7301 

VGR CAGGATACATGCGGCCGCCTGCAGGCAT 1 7892 
GVF CAACAAAATGAGCTAGCTCTAGAGGATC 78 9925 
GVR GATCCTCTAGAGCTAGCTCATTTTGTTG 1376 8468 

g206 

VGF ATGCCTGCAGGCGGCCGCATGGTAAAAT 797 

2342 8.8241 

13275 

50700 8.0534 0.9127 

VGR ATTTTACCATGCGGCCGCCTGCAGGCAT 5 11383 
GVF GAGAATACTAAGCTAGCTCTAGAGGATC 137 13683 
GVR GATCCTCTAGAGCTAGCTTAGTATTCTC 1403 12359 

g208 

VGF ATGCCTGCAGGCGGCCGCATGATTTATA 157 

729 2.7467 

4288 

18378 2.9192 1.0628 

VGR TATAAATCATGCGGCCGCCTGCAGGCAT 1 4228 
GVF TACAGCCATAGGCTAGCTCTAGAGGATC 48 5572 
GVR GATCCTCTAGAGCTAGCCTATGGCTGTA 523 4290 

g209 

VGF ATGCCTGCAGGCGGCCGCATGATTATAG 269 

1545 5.8212 

3734 

14473 2.2989 0.3949 

VGR CTATAATCATGCGGCCGCCTGCAGGCAT 4 2978 
GVF GAGAGAAATAGGCTAGCTCTAGAGGATC 652 4115 
GVR GATCCTCTAGAGCTAGCCTATTTCTCTC 620 3646 

g210 

VGF ATGCCTGCAGGCGGCCGCATGAGTAATA 56 

627 2.3624 

5881 

24616 3.9101 1.6552 

VGR TATTACTCATGCGGCCGCCTGCAGGCAT 0 5983 
GVF CAGATAAATAAGCTAGCTCTAGAGGATC 183 6909 
GVR GATCCTCTAGAGCTAGCTTATTTATCTG 388 5843 

g211 

VGF ATGCCTGCAGGCGGCCGCATGATGAATG 493 

1799 6.7782 

7520 

30068 4.7761 0.7046 

VGR CATTCATCATGCGGCCGCCTGCAGGCAT 0 6642 
GVF AAGGTATGTAAGCTAGCTCTAGAGGATC 87 8579 
GVR GATCCTCTAGAGCTAGCTTACATACCTT 1219 7327 

g212 

VGF ATGCCTGCAGGCGGCCGCATGAAAAAAC 509 

1788 6.7367 

2261 

7945 1.2620 0.1873 

VGR GTTTTTTCATGCGGCCGCCTGCAGGCAT 62 1753 
GVF AAGGAGATTAAGCTAGCTCTAGAGGATC 221 2100 
GVR GATCCTCTAGAGCTAGCTTAATCTCCTT 996 1831 



 

 

 

g213 

VGF ATGCCTGCAGGCGGCCGCATGTATATAT 974 

2969 11.1865 

6394 

27335 4.3420 0.3881 

VGR ATATATACATGCGGCCGCCTGCAGGCAT 179 6264 
GVF ATGACTTATGAGCTAGCTCTAGAGGATC 254 8408 
GVR GATCCTCTAGAGCTAGCTCATAAGTCAT 1562 6269 

g215 

VGF ATGCCTGCAGGCGGCCGCATGATAAATA 216 

1164 4.3857 

2012 

8494 1.3492 0.3076 

VGR TATTTATCATGCGGCCGCCTGCAGGCAT 68 1869 
GVF AACGATGGTAAGCTAGCTCTAGAGGATC 125 2756 
GVR GATCCTCTAGAGCTAGCTTACCATCGTT 755 1857 

g216 

VGF ATGCCTGCAGGCGGCCGCATGAATGCTA 589 

1997 7.5242 

2226 

7932 1.2599 0.1675 

VGR TAGCATTCATGCGGCCGCCTGCAGGCAT 64 1729 
GVF TTAGTTGGTAAGCTAGCTCTAGAGGATC 265 2040 
GVR GATCCTCTAGAGCTAGCTTACCAACTAA 1079 1937 

 Total   26541   629549    


