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SUPPLEMENTARY DATA

Supplementary Figure S1. Selection of IPD ratio cut-off for calling Js. Based on the synthetic
oligonucleotides containing J, any set of peaks with an IPD ratio >1.6 at a T position orat 2 or 6
nucleotides downstream from a T, is scored as J. The 1.6 cut-off was chosen to minimize false-
positive and false-negative rates (FPR, FNR). (A) The distribution of single molecule IPD ratios (in 0.1
bins) at all positions in the J-less 25.2S plasmid (grown in the JBP2-null strain, blue bars) was
subtracted from the total distribution from all samples at all positions (red bars), to estimate the
distribution of IPD ratios due to J (green bars). FPR was defined as the percentage of IPD ratios
greater than the cut-off value in the JBP2-null sample; FNR was defined as the percentage of IPD
ratios smaller than the cut-off value in the “Difference” population due to J. (B) A cut-off of 1.6 was
chosen to minimize the estimated false positive and false negative rates (FPR and FNR).

Supplementary Figure S2. Partial DNA digest with restriction enzyme Ddel. Supplementary Figure S2
shows blots of plasmid digests with restriction endonuclease Ddel, hybridized with probes
corresponding to the genomic Leishmania DNA, inserted into the plasmid. Here we present our
interpretation of the main partial digest products observed. This interpretation is based on the
assumption that all partial digest products are due to a partial J-modification of the Ddel sites
investigated, as we do not see these products in plasmid DNA from E. coli. (A) Overview of the Ddel
restriction sites in the 25.2L plasmid and the potential hybridization products when the Ddel sites
are fully or partially cut because of the presence of J. (B) Plasmid DNA was purified from L.
tarentolae and digested with Ddel and increasing amounts were loaded on gel. Also genomic DNA
from wild type and JBP2-null L. tarentolae was isolated and digested with Ddel. We also isolated
DNA from JBP2-null cultures grown in the presence of BrdU, which lowers J-levels further (1). The
DNA was size-fractionated in an agarose gel, blotted and probed.

The main partial digest band visible with both probes is a 1358-bp band spanning the two Ddel sites
at positions 4238 and 4308 in the plasmid containing the 25.2L insert. SMRT sequencing shows that
these sites are indeed partially modified as shown by the sequence maps in Supplementary Figure S3
which result in an estimated modification of 30% (site 4238) and 34% (site 4308) based on the
analysis of individual molecules. Note that these two sites are not part of detectable “doublet”, in
contrast to the surrounding J- residues that are >75% modified and part of a doublet.



There are several other partial digest bands in Supplementary Figure S2. The weak 1054 band can be
explained by partial cutting of site 4238, and the prominent 374 band, only seen by the 25.2S probe,
by partial cleavage of site 4308. The larger bands, seen by both probes, cannot be unambiguously
allocated, as we do not see any additional modified Ddel sites in the SMRT sequence. Notably, the
2602 band might also be located between Ddel sites 1991 and 4612. The larger bands only seen by
the 25.2S probe, also require modified Ddel sites, not visibly modified in the SMRT sequence.

Genomic DNA was also digested with Ddel. The partially cut 1.4 kb fragment is in wild-type DNA and
disappears in the JBP2-null mutant.

Supplementary Figure S3. Nucleotide-resolution kinetograms of plasmids isolated from L.
tarentolae. Plasmids containing a ¢SSR (25.2S, 25.2L 28.2 or 12.1) or the telomeric repeat sequence
(GGGTTA) 4, were grown in L. tarentolae, purified and SMRT sequenced. The IPD ratio plots for the
complete plasmids are shown. The sequences have been aligned in the vector sequences and the
relevant restriction sites, plasmids fragments, and G-quadruplexes have been indicated

Supplementary Figure S4. Average kinetic signature for base J. All cases in which there was only one
T within 7 nucleotides with an IPD ratio >1.6 at relative positions 0 (T), +1, or +2 were included in the
calculation; thirteen cases were found (sequences listed above). The direction of the sequencing
polymerase is from left to right.
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Supplementary Figure S3. Nucleotide-resolution kinetograms.
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G-quadruplex sequences were defined as [G(3-5)N(1-10)]3,G(3-5).

1004 G-quadruplex — bottom strand / Additional cases with N>10 are included (marked “N>10").
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Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0-
7.5+ G-quadruplex — bottom strand

5.0- '
254 GGG'I'I'A10 wild-type L. tarentolae :

254 T Tt v,,TCTYITT e s e e e e \_7 \ 77777777777777777777
i i
50- ' '
75- ' i
i i

100+, ' ' ) ; ' ' ' ' L ' v ' L ' ' \ \

601 611 621 631 641 651 661 671 681 691 701 o 721 731 741 781 761 77 781 791
i i
10,0+ 1 :
75+ ' '
i i
i i
i i
i i
i i

5.0-
5 5. 25.2L wild-type L. tarentolae

0.04 ATGTACACACACACACACACACACACACACACACGGGCAGGCGCACGCTCQ‘,TCTCTCTTCAGGGAGCGCCGCCCCGCTGGTGTCATTGGA?GAGCATCCGQCGCGCATCTQTTCﬂCCCCTQACCCCTCAT;CCTCTCCCCTCTCCCDGCA!;ACACACGCAQTCCTTCGCTTTCACTCTTCGAACAAACAC?TCAAACCAT

0.0- TACATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCCG TCCGCG TGCGAGGAGAGAGAAGTCCC TCGCGGCGGGGCGACCACAGTAACC TGCTCG TAGGCGGCGCGTAGAGAAGTGGGGAGTGGGGAGT AGGGAGAGGGGAGAGGGGCGTGTGTGTGCGTCAGGAAGCGAAAGTGAGAAGC TTGTT TGTGGAG T TTGGTA

254 :
50+ :
75+ |

10.0-, i

601 611 621 631 641 651 661 671 681 691 701 o 751 761 771 781 791
10.0+
75+ ;

i
i
i

0-
5. 28.2 wild-type L. tarentolae

'
'
'
'
'
'
'
L
'
'
'
'
'
'
'
'
'
'
'
1=

0.0+ ATGTACACACACACACACACACACACACACACACGGGCAGQCGCACGCTCQTCTCTCTTCAGGGAGCGCC(';CCCCGCTGGTGTCATTGGA(FGAGCATCCG(PCGCGCATCT?TTCACCCCTQACCCCTCATQCCTCTCCCCTCTCCCOGCAQACACACGCA@TCCTTCGCTTTCACTCTTCQAACAAACACQTCAAACCAT

0.0- TACATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCCG TCCGCG TGCGAGGAGAGAGAAGTCCC TCGCGGCGGGGCGACCACAGTAACC TGCTCG TAGGCGGCGCGTAGAGAAGTGGGGAGTGGGGAGT AGGGAGAGGGGAGAGGGGCGTGTGTGTGCGTCAGGAAGCGAAAGTGAGAAGC TTGT T TGTGGAG T TTGGTA

25+ | |
i i
5.0- ' '
754 | |
i i

100, \ \ ' . \ \ . \ \ , ! \ \ o \ . , .

601 611 621 631 641 651 661 671 651 691 701 o 721 731 741 751 761 77 781 791
100+ | |
7.5- i i
i i
i i
i i
i i

0=
254 25.25 JBP2-null L. tarentolae

0.0+ ATGTACACACACACACACACACACACACACACACGGGCAGQCGCACGCTCQTCTCTCTTCAGGGAGCGCCQCCCCGCTGGTGTCATTGGA(‘IGAGCATCCGQCGCGCATCTQTTCACCCCTQACCCCTCATQCCTCTCCCCTCTCCCDGCAQACACACGCA;}TCCTTCGCTTTCACTCTTCQAACAAACACQTCAAACCAT

0.0+ TACATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCCG TCCGCG TGCGAGGAGAGAGAAGTCCC TCGCGGCGGGGCGACCACAGTAACC TGCTCG TAGGCGGCGCGTAGAGAAGTGGGGAGTGGGGAGT AGGGAGAGGGGAGAGGGGCGTGTGTGTGCGTCAGGAAGCGAAAGTGAGAAGC TTGTT TGTGGAG TTTGGTA

25+ i '
' '
5.0+ ' '
754 ' '
100-, . . ‘ . , ‘ . . . P . ‘ . . . . . .
601 611 621 631 641 651 661 671 681 691 701 o 721 731 741 |75 761 7 781 791
10.0+ | |
75- ' i
' '
' '
' '
' '

5.0-
25.2S wild-type L. tarentolae I
259 | - e mm - I-_ _m_ . N = _I_ )

0.0 ATGTACACACACACACACACACACACACACACACGGGCAG$CGCACGCTCQTCTCTCTTCAGGGAGCGCC(,;CCCCGCTGGTGTCATTGGA(}GAGCATCCGQCGCGCATCTQTTCACCCCTQACCCCTCAT@CCTCTCCCCTCTCCCGGCAgACACACGCA?TCCTTCGCTTTCACTCTTC(}AACAAACACQTCAAACCAT

0.0 TACATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCCGTCCGCGTGCGAGGAGAGAGAAGTCCCTCGCGGCGGGGCGACCACAGTAACC TGCTCGTAGGCGGCGCGTAGAGAAGTGGGGAGTGGGGAGTAGGGAGAGGGGAGAGGGGCGTGTGTGTGCGTCAGGAAGCGAAAGTGAGAAGCTTGTTTGTGGAGTTTGGTA
————— —_—— —_——— g —=——m— e ————
25+ " I " i 1 1
5.0- ' '
7.5+ | |
‘ ‘
100, . . ‘ . . ‘ . . . I ‘ . i . . . .
601 611 621 831 841 851 851 671 681 691 701 oo 721 731 741 Y 761 7 781 791
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
| ‘

10.0+
75-

50-
12.1 wild-type L. tarentolae I
251 _ BB . e mm_ _Hma_ ] I l- P,

0.0 ATGTACACACACACACACACACACACACACACACGGGCAGK}CGCACGCTCQTCTCTCTTCAGGGAGCGCC(,;CCCCGCTGGTGTCATTGGA(}GAGCATCCGQCGCGCATCT(]:TTCACCCCTQACCCCTCATQCCTCTCCCCTCTCCCGGCA?ACACACGCAQTCCTTCGCTTTCACTCTTCQAACAAACACQTCAAACCAT

0.0 TACATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCCGTCCGCG TGCGAGGAGAGAGAAGTCCCTCGCGGCGGGGCGACCACAGTAACC TGCTCGTAGGCGGCGCGTAGAGAAGTGGGGAGTGGGGAGT AGGGAGAGGGGAGAGGGGCGTGTGTGTGCGTCAGGAAGCGAAAGTGAGAAGCTTGTTTGTGGAGTTTGGTA
B ST I_I_’__ ey o= B E— o --I i Lo — -
5.0-

5

10.0- 1 T 1 1 T 1 1 1 1 1 1 T T T T 1 1 1 1 1

601 611 621 631 641 651 661 671 681 691 701 M 71 EEll 741 751 761 77 781 791



10.0+
< a-tubulin IR1 |

oo~
o o
P

5 5. GGGTTA, wild-type L. taren‘.tolae

0.04 QTTATCACCTTTCTCTCTTC?GACAGGATGAGGATCGTTTQGCATGATTGAACAAGATGGATTGCACGCAQGTTCTCCGGQCGCTTGGGTQGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCQGCTGCTCTGATGCCGCCGTQTTCCGGCTGTCAGCGCAGGQGCGCCCGGTTCTTTTTGTCAAGACCGACC

Forward Strand

0.0- GAATAGTGGAAAGAGAGAAGGCTGTCC T ACTCC T AGCAAAGCGTAC TAACT TGT TC T ACCTAACGTGCGTCCAAGAGGCCGGCGAACCCACCTCTCCGA T AAGCCGA T ACTGACCCGTG T TGTC TGTTAGCCGACGAGAC T ACGGCGGC ACAAGGCCGACAG TCGCGTCCCCGCGGGCCAAGAAAAACAGT TC TGGCTGG

25- i
50+
75- |

100+, i ‘ ! . ‘ . . . . ‘ . . . . .

801 811 821 831 841 851 861 871 881 891 901 911 921 931 941 951 961 971 981 991

y
i
i
i
T

Reverse Strand

10.0+
75-

5.0
254 ~ 2520 wild- type L. tarentolaé

Forward Strand

254 i
i
5.0+ .
75- !
100, : . ‘
801 811 821 &1 841 851 861 871 881 891 901 911 921 931 941 951 961 971 981 991
0
i
i
i
i
i
i
T

Reverse Strand

10.0+
75+

5.0
254 28 2 wild-type L. tarentolae

0.0+ qTTATCACCTTTCTCTCTTC?GACAGGATGAGGATCGTTT(,‘,GCATGATTGAACAAGATGGATTGCACGCAQGTTCTCCGG(}CGCTTGGGTQGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCQGCTGCTCTGATGCCGCCGTQTTCCGGCTGTCAGCGCAGGQGCGCCCGGTTCTTTTTGTCAAGACCGACC

Forward Strand

25- :
50- i

75+ 3

100+, \ ‘ \ \ : \ \ , \ . \ \ : , ,
801 &1 821 831 841 851 861 871 881 891 401 911 921 931 941 951 961 ar 981 991
10.0-
7.5-

Reverse Strand

2'5 25.25JBP2-null L. tarentolae

0.0+ QTTATCACCTTTCTCTCTTC¢GACAGGATGAGGATCGTTTQGCATGATTGAACAAGATGGATTGCACGCAQGTTCTCCGGQCGCTTGGGTQGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTQTTCCGGCTGTCAGCGCAGGQGCGCCCGGTTCTTTTTGTCAAGACCGACC

Forward Strand

0.0+ GAATAGTGGAAAGAGAGAAGdCTGTCC T ACTCC T AGCAAAGCGTAC TAAC T TGT TC T ACCTAACGTGCGTCCAAGAGGCCGGCGAACCCACCTCTCCGA T AAGCCGA T ACTGACCCGTG T TGTC TGTTAGCCGACGAGAC T ACGGCGGC ACAAGGCCGACAG TCGCGTCCCCGCGGGCCAAGAAAAACAGT TC TGGCTGG

25-

50-

7.5+

10.0- 1 T il 1 1 1 1 T T T 1 1

801 81 821 83t 841 851 851 871 881 891 901 al1 921 931 941 951 961 o7t 981 991

10.0- '

7.5+ |
|
|
|
|

Reverse Strand

5.0-
55 2525 wild-type L. tarentolae .

0.0+ QTTATCACCTTTCTCTCTTCQGACAGGATGAGGATCGTTTQGCATGATTGAACAAGATGGATTGCACGCA‘?GTTCTCCGGQCGCTTGGGTGGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTQ;TTCCGGCTGTCAGCGCAGGGGCGCCCGGTTCTTTTTGTCAAGACCGACC

Forward Strand

0.0 GAATAGTGGAAAGAGAGAAGGCTGTCCTACTCCTAGCAAAGCGTACTAACTTGTTCTACCTAACGTGCGTCCAAGAGGCCGGCGAACCCACCTCTCCGATAAGCCGATACTGACCCGTGTTGTCTGTTAGCCGACGAGACTACGGCGGCACAAGGCCGACAGTCGCGTCCCCGCGGGCCAAGAAAAACAGTTCTGGCTGG

______ — b — [ R — RSN
25+ |

5.0-
7.5+
100, ' N ' ' ' ; ' ' ' 1 ; ' 1 ' 1 '
801 81 821 a31 841 851 861 871 881 891 901 i 921 931 941 951 961 an 981 991
10.0+
75+

Reverse Strand

5.0-
o5. 121 wild-type L. tarentalae

Forward Strand

,,,,,,,,,,, U .

0.01 qTTATCACCTTTCTCTCTTCQGACAGGATGAGGATCGTTT(;GCATGATTGAACAAGATGGATTGCACGCAQGTTCTCCGG(;CGCTTGGGTQGAGAGGCTATTCGGCTATGACTGGGCACAACAGACAATCGGCTGCTCTGATGCCGCCGTQTTCCGGCTGTCAGCGCAGGQGCGCCCGGTTCTTTTTGTCAAGACCGACC
0.04 GAATAGTGGAAAGAGAGAAGG‘CTGTCCTACTCCTAGCAAAGCGTAC TAACTTGTTCTACCTAACGTGCGTCCAAGAGGCCGGCGAACCCACCTCTCCGATAAGCCGATACTGACCCGTGT TGTCTGTTAGCCGACGAGACTACGGCGGCACAAGGCCGACAGTCGCGTCCCCGCGGGCCAAGAAAAACAGT TCTGGCTGG
SR AR A e CEAnAEEE I A el e A e A e R e e e e o e e AR CimEREE
25- !
50- |
7.5+ t
i

i

6
10.0-,

801 811 831 831 841 851 861 871 881 891 301 o1 921 931 941 951 961 a7t 981 981

Reverse Strand



10.0+
75-

5.0
254 GGG'I'I'A10 wild-type L. tarentolae

0.04 TGTCCGGTGC?CTGAATGAAQTGCAGGACGAGGCAGCGCGGCTATCGTGGQTGGCCACGA;GGGCGTTCCTTGCGCAGCT$TGCTCGACGTTGTCACTGAAGCGGGAAGGQACTGGCTGCTATTGGGCGAAGTGCCGGGGQAGGATCTCCTGTCATCTCA?CTTGCTCCTQCCGAGAAAGTATCCATCATGGCTGATGCA

Forward Strand

0.0- ACAGGCCACGGGACTTACTTGACGTCCTGCTCCGTCGCGCCGATAGCACCGACCGGTGCTGCCCGCAAGGAACGCGTCGACACGAGCTGCAACAGTGACTTCGCCCTTCCCTGACCGACGATAACCCGCTTCACGGCCCCGTCCTAGAGGACAGTAGAGTGGAACGAGGACGGCTCTTTCATAGGTAGTACCGACTACGT

25+

5.0+

754

0.0-, U v 0 d 1 i T v v " 1 v ! v T v T 1 1
1001 1011 1021 1031 1041 1051 1061 1071 1081 1091 101 1M nz21 1131 141 1151 1161 17 1181 1Mo

0.0+

75-

Reverse Strand

5.0-
5 5. 25.2L wild-type L. tarentolae

DO_TGTCCGGTGC?CTGAATGAAQTGCAGGACGAGGCAGCGCGGCTATCGTGGQTGGCCACGAQGGGCGTTCCTTGCGCAGCT$TGCTCGACGTTGTCACTGAAGCGGGAAGGQACTGGCTGCTATTGGGCGAAGTGCCGGGGQAGGATCTCCTGTCATCTCA?CTTGCTCCTQCCGAGAAAGTATCCATCATGGCTGATGCA

Forward Strand

0.0- ACAGGCCACGGGACTTACTTGACGTCCTGCTCCGTCGCGCCGATAGCACCGACCGGTGCTGCCCGCAAGGAACGCGTCGACACGAGCTGCAACAGTGACTTCGCCCTTCCCTGACCGACGATAACCCGCTTCACGGCCCCGTCCTAGAGGACAGTAGAGTGGAACGAGGACGGCTCTTTCATAGGTAGTACCGACTACGT

25+

5.0+

754

0.0-, U v 0 d 1 i T v v " 1 v ! v T v T 1 1
1001 1011 1021 1031 1041 1051 1061 1071 1081 1091 101 1M nz21 1131 141 1151 1161 17 1181 1Mo

00-

75-

Reverse Strand

50-
o5 282 wiId-type L. tarentolae

0.0- TGTCCGGTGC?CTGAATGAAQTGCAGGACGAGGCAGCGCGQCTATCGTGGQTGGCCACGAQGGGCGTTCC]’TGCGCAGCTQTGCTCGACGTTGTCACTGAAGCGGGAAGG!";ACTGGCTGCTATTGGGCGAAGTGCCGGGG¢AGGATCTCCTGTCATCTCAQCTTGCTCCTQCCGAGAAAGTATCCATCATQGCTGATGCA

Forward Strand

00- ACAGGCCACGGGAC TTACT TGACGTCC TGCTCCGT CGCGCCGATAGCACCGACCGGTGCTGCCCGCAAGGAACGCG TCGACACGAGC TGCAACAG TGAC TTCGCCCT TCCCTGACCGACGATAACCCGCT TCACGGCCCCGTCC T AGAGGACAGT AGAGTGGAACGAGGACGGCTCT T TCATAGGT AGTACCGACTACG T
25-
50~

75-

Reverse Strand

=3

1001 1011 1021 1031 1041 1051 1061 1071 1081 1001 1101 1111 1121 1131 141 1151 1161 171 1181 1191
00~
7.5+

2'5 25.25 JBP2-null L. tarentolae

0.0+ TGTCCGGTGC?CTGAATGAAQTGCAGGACGAGGCAGCGCGQCTATCGTGGQTGGCCACGAQGGGCGTTCCTTGCGCAGCT"‘%TGCTCGACGTTGTCACTGAAGCGGGAAGGQACTGGCTGCTATTGGGCGAAGTGCCGGGGQAGGATCTCCTGTCATCTCN‘:CTTGCTCCTQCCGAGAAAGTATCCATCATQGCTGATGCA

Forward Strand

0.0+ ACAGGCCACGGGACTTACTTGACGTCCTGCTCCGTCGCGCCGATAGCACCGACCGGTGCTGCCCGCAAGGAACGCGTCGACACGAGCTGCAACAGTGACTTCGCCCTTCCCTGACCGACGATAACCCGCTTCACGGCCCCGTCCTAGAGGACAGTAGAGTGGAACGAGGACGGCTCTTTCATAGGTAGTACCGACTACGT

25+
5.0+
7.5+

Reverse Strand

o
o
1

1001 1011 1021 1031 1041 1051 1061 1071 1081 1091 1101 11 121 1131 a1 1151 1161 171 1181 1o

o
o
T

5
254 25 2S wild-type L. tarentolae

0.0+ TGTCCGGTGC?CTGAATGAAQTGCAGGACGAGGCAGCGCGQCTATCGTGGQTGGCCACGAQGGGCGTTCCTTGCGCAGCT$TGCTCGACGTTGTCACTGAAGCGGGAAGGQACTGGCTGCTATTGGGCGAAGTGCCGGGGQAGGATCTCCTGTCATCTCAQCTTGCTCCT$CCGAGAAAGTATCCATCAT$GCTGATGCA

Forward Strand

0.0- ACAGGCCACGGGACTTACTTGACGTCCTGCTCCGTCGCGCCGATAGCACCGACCGGTGCTGCCCGCAAGGAACGCGTCGACACGAGCTGCAACAGTGACTTCGCCCTTCCCTGACCGACGATAACCCGCTTCACGGCCCCGTCCTAGAGGACAGTAGAGTGGAACGAGGACGGCTCTTTCATAGGTAGTACCGACTACGT

25+
5.0+
75+

Reverse Strand

=4

1001 1011 1021 1031 1041 1051 1061 1071 1081 1091 1101 11 121 131 1141 1151 1161 171 1181 191
00-
75-

5.0-
o5 121 wiId-type L. tarentolae

Forward Strand

0.0- TGTCCGGTGC?CTGAATGAAQTGCAGGACGAGGCAGCGCGQCTATCGTGGQTGGCCACGAQGGGCGTTCC]’TGCGCAGCTQ TGCTCGACGTTGTCACTGAAGCGGGAAGG!";ACTGGCTGCTAT TGGGCGAAGTGCCGGGG¢AGGATCTCCTGTCATCTCAQCTTGCTCCTQCCGAGAAAGTATCCATCATQGCTGATGCA
00- ACAGGCCACGGGAC T T ACT TGACGTCC TGCTCCGT CGCGCCGATAGCACCGACCGGTGCTGCCCGCAAGGAACGCG TCGACACGAGC TGCAACAG TGAC TTCGCCCT TCCCTGACCGACGATAACCCGCT TCACGGCCCCGTCC T AGAGGACAGT AGAGTGGAACGAGGACGGCTCT T TCATAGGT AGTACCGACTACG T

25-

50~

75- 7

10.0- ' ' i ' ' 1 v ' ' ' ' ' ] ' ' ' 1 ' '
1001 1011 1021 1031 1041 1051 1061 1071 1081 1091 1101 11 1121 1131 1141 1151 1161 171 1181 1191

Reverse Strand



10.0+
75-

5.0
254 GGG'I'I'A10 wild- type L. tarentolae

0.04 A TGCGGCGGCTGCATACGC T TGATCCGGCTACC TGCCCAT TCGACCACCAAGCGAAACATQGC A TCGAGCQAGCACGTACTCGGATGGAAQCCGG TC TTGTCGATCAGGATGA TCTGGACQAAGAGCATCAGGGGC TCGCQCCAGCCGAAQTGTTCGCCAQGC TCAAGGCQCGCATGCCCQACGGCGAGGA TC TCGTCGT

Forward Strand

0.0- TACGCCGCCGACGTATGCGAACTAGGCCGATGGACGGGTAAGCTGGTGGTTCGCTTTGTAGCGTAGCTCGCTCGTGCATGAGCCTACCTTCGGCCAGAACAGCTAGTCCTACTAGACCTGCTTCTCGTAGTCCCCGAGCGCGGTCGGCTTGACAAGCGGTCCGAGTTCCGCGCGTACGGGCTGCCGCTCCTAGAGCAGCA
25- T
5.0+
754
0.0+, U v T v T ' U v v v 0 U ' v 1 v v 0
1201 1211 1221 1231 1241 1251 1261 1271 1281 1291 1301 131 1321 1331 1341 1351 1361 1371 1381 1391
0.0+
75+

Reverse Strand

5.0-
5 5. 25.2L wild-type L. tarentolae

0.04 A TGCGGCGGCTGCATACGC T TGATCCGGCTACC TGCCCAT TCGACCACCAAGCGAAACATQGC A TCGAGCQAGCACGTACTCGGATGGAAQCCGG TC T TGTCGATC AGGATGA TCTGGACQAAGAGCATCAGGGGC TCGCQCCAGCCGAAQTGTTCGCCAQGC TCAAGGC(}CGCATGCCCQACGGCGAGGA TC TCGTCG T

Forward Strand

0.0- TACGCCGCCGACGTATGCGAACTAGGCCGATGGACGGGTAAGCTGGTGGTTCGCTTTGTAGCGTAGCTCGCTCGTGCATGAGCCTACCTTCGGCCAGAACAGCTAGTCCTACTAGACCTGCTTCTCGTAGTCCCCGAGCGCGGTCGGCTTGACAAGCGGTCCGAGTTCCGCGCGTACGGGCTGCCGCTCCTAGAGCAGCA

254

5.0+

75+

00, ' ' 1 ' ' 0 ' ' ' ' U ' 0 ' ' ' T U
1201 1211 1221 1231 1241 1251 1261 1271 1281 1281 1301 1311 1321 1331 1341 1351 1361 1371 1381 1391

0.0-

75+

Reverse Strand

5.0-
2 5. 28.2 wild-type L. tarentolae

0.0+ A TGCGGCGGCTGCATACGC T TGATCCGGCTACC TGCCCAT TCGACCACCAAGCGAAACATQGC A TCGAGCQAGCACGTACTCGGATGGAAQCCGG TCT TGTCGATC AGGATGA TCTGGACQAAGAGCATCAGGGGC TCGCQCCAGCCGAA!}TGTTCGCCA@GC TCAAGGCQCGCATGCCCQACGGCGAGGA TC TCGTCG T

Forward Strand

0.0 TACGCCGCCGACGTATGCGAACTAGGCCGATGGACGGGTAAGCTGGTGGTTCGCTTTGTAGCGTAGCTCGCTCGTGCATGAGCCTACCTTCGGCCAGAACAGCTAGTCCTACTAGACCTGCTTCTCGTAGTCCCCGAGCGCGGTCGGCTTGACAAGCGGTCCGAGTTCCGCGCGTACGGGCTGCCGCTCCTAGAGCAGCA
25+
5.0+

75+

Reverse Strand

=4

1201 1211 1221 1231 1241 1251 1261 1271 1281 1291 1301 1311 1321 1331 1341 1351 1351 1371 1381 1301
0.0+
754

25.25 JBP2-null L. tarentolae

0+
254

Forward Strand

25-
5.0+
754

Reverse Strand

" v v l g 1 i ' v v v 1 v i v v v v ' 1
1201 121 1221 1231 1241 1251 1261 1271 1281 1291 1301 1311 1321 1331 1341 1351 1361 1371 1381 1391
0.0+
75-

5.0-
55 2525 wild-type L. tarentolae

0.0+ A TGCGGCGGCTGCATACGC T TGATCCGGCTACC TGCCCAT TCGACCACCAAGCGAAACATGGC A TCGAGC",;AGCACGTACTCGGATGGAAGCCGG TC T TGTCGATC AGGATGA TCTGGACQAAGAGCATCAGGGGC TCGCGCCAGCCGAA?TGTTCGCCA?GC TCAAGGCGCGCATGCCGGACGGCGAGGA TCTCGTCGT

Forward Strand

0.0+ TACGCCGCCGACGTATGCGAAC TAGECCGATGBACGEG TAAGE TGGTGET TCGC T TTGTAGCGT AGCTCBETCETGCATGAGCCT ACC T TCBGCCAGAACAGC TAGTCCTACTAGACC TGCT TC TCGT AG TCCCCGAGCGCGGTCGGCT TGACAAGEGGTCCGAGT TCCGCECGTACBEEC TGCCGC TCCTAGAGCAGEA
25- o L B e
5.0+

7.5+

Reverse Strand

1201 1211 1221 1231 1241 1251 1261 1271 1281 1201 1301 1311 1321 1331 1341 1351 1351 1371 1381 1391
100+
754

5.0-
o5. 121 wild-type L. tarentolae

Forward Strand

0.0+ A TGCGGCGGCTGCATACGC T TGATCCGGCTACC TGCCCAT TCGACCACCAAGCGAAACATQGC A TCGAGCQAGCACGTACTCGGATGGAAQCCGG TC T TGTCGATC AGGATGA TCTGGACQAAGAGCATCAGGGGC TCGCQCCAGCCGAA!}TGTTCGCCA@GC TCAAGGCQCGCATGCCCQACGGCGAGGA TC TCGTCG T
0.0- TACGCCGCCGACGTATGCGAACTAGGCCGATGGACGGGTAAGCTGGTGGTTCGCTTTGTAGCGTAGCTCGCTCGTGCATGAGCCTACCTTCGGCCAGAACAGCTAGTCCTACTAGACCTGCTTCTCGTAGTCCCCGAGCGCGGTCGGCTTGACAAGCGGTCCGAGTTCCGCGCGTACGGGCTGCCGCTCCTAGAGCAGCA

254
5.0+
75- 8
100+, ' ' 1 ' ' 0 ' ' ' ' U ' 0 ' ' ' T ' U
1201 1211 1221 1231 1241 1251 1261 1271 1281 1291 1301 1311 1321 1331 1341 1351 1361 1371 1381 1391

Reverse Strand



10.0+

u\ ~
w
1

254 GGG'I'I'A10 wild-type L. tarentolae

0.04 QACCCATGGCGATGCCTGCTTGCCGAATATQATGGTGGAAAATGGCCGCTTTTCTGGATT;ATCGACTGTQGCCGGCTGG$TGTGGCGGA?CGCTATCAG?ACATAGCGTTGGCTACCCGTGATATTGCTQAAGAGCTTGQCGGCGAATGQGCTGACCGCTTCCTCGTGCTTTACGGTATQGCCGCTCCCGATTCGCAGC

Forward Strand

00-C TGGGT ACCGCT ACGGACGAACGGCT TAT AGTACCACC TT TTACC-GGCGAAAAGACCTAAGTAGCTGACACCGGCCGACCCACACCGCC TGGCGATAGTCC TGTA TCGCAACCGATGGGC ACT ATAACGACT TC TCGAACCGCCGCT TACCCGAC TGGCGAAGGAGCACGAAATGCCATAGCGGCGAGGGC T AAGCGTCG

25+
5.0+
754
10.0-, ' ' ' 1 i T v v v 1 v v v v v v '
1401 1411 1421 1431 1441 1451 1461 1471 1481 1491 1501 1511 1521 1531 1541 1551 1561 1571 1581 1591
10.0+

75-

Reverse Strand

5.0-
5 5. 25.2L wild-type L. tarentolae

0.04 QACCCATGGCQATGCCTGCTTGCCGAATATQATGGTGGAAAATGGCCGCTTTTCTGGATTQATCGACTGTQGCCGGCTGG$TGTGGCGGAQCGCTATCAG@ACATAGCGTTGGCTACCCGTGATATTGCTQAAGAGCTTGQCGGCGAATGQGCTGACCGCTTCCTCGTGCTTTACGGTATQGCCGCTCCCGATTCGCAGC

Forward Strand

00-C TGGGT ACCGC T ACGGACGAACGGCT TAT AGTACCACC TT TTACCGGCGAAAAGACCTAAGTAGCTGACACCGGCCGACCCACACCGCC TGGCGATAGTCC TGTA TCGCAACCGATGGGC ACT ATAACGACT TC TCGAACCGCCGCT TACCCGAC TGGCGAAGGAGCACGAAATGCCATAGCGGCGAGGGC T AAGCGTCG

25+
5.0+
7.5+

10.0-
1401 1411 1421 1431 1441 1451 1461 1471 1481 1401 1501 1811 1521 1531 1541 1851 1561 1871 1581 1501
100-

Reverse Strand

~
o w
1

50-
o5 282 wiId-type L. tarentolae

0.0- $ACCCATGGC$ATGCCTGC TTGCCGAATATGCATGGTGGAAAATGGCCGCTTTTC TGGA T TQA TCGACTGTQGCCGGC TGGG TGTGGCGGAQCGCTATCAGQACATAGCGT TGGCTACCCGTGATAT TGCTGAAGAGCT TGGCGGCGAA TGQGCTGACCGCT TCCTCGTGCT T TACGGT A T(;GCCGCTCCCQAT TCGCAGC

Forward Strand

00- C TGGGT ACCGC T ACGGACGAACGGCT TAT AGTACCACC TT TTACCGGCGAAAAGACCTAAGTAGCTGACACCGGCCGACCCACACCGCC TGGCGATAGTCC TGTA TCGCAACCGATGGGC ACT ATAACGACT TC TCGAACCGCCGCT TACCCGAC TGGCGAAGGAGCACGAAATGCCATAGCGGCGAGGGC T AAGCGTCG

25-
50~
75-
100, | ' ' 1 1 T ' ' v ' ' ] ' ' ' v '
1401 1411 1421 1431 1441 1451 1461 1471 1481 1491 1501 1511 1521 1531 1541 1551 1561 1571 1581 1591
10.0+

75-

Reverse Strand

0~
5. 25.25)BP2- null L. tarentolae

0.04 QACCCATGGCGATGCCTGCTTGCCGAATATQATGGTGGAAAATGGCCGCTTTTCTGGATT;ATCGACTGTQGCCGGCTGG$TGTGGCGGA?CGCTATCAG?ACATAGCGTTGGCTACCCGTGATATTGCTQAAGAGCTTGQCGGCGAATGQGCTGACCGCTTCCTCGTGCTTTACGGTATQGCCGCTCCCGATTCGCAGC

Forward Strand

0.0- C TGGGT ACCGC T ACGGACGAACGGCT TAT AGTACCACC TT TTACC-GGCGAAAAGACCTAAGTAGCTGACACCGGCCGACCCACACCGCC TGGCGATAGTCC TGTA TCGCAACCGATGGGC ACT ATAACGACT TC TCGAACCGCCGCT TACCCGAC TGGCGAAGGAGCACGAAATGCCATAGCGGCGAGGGC T AAGCGTCG

25+
5.0+
754
10.0-, ' ' ' 1 i T v v v 1 v v v v v v ' '
1401 1411 1421 1431 1441 1451 1461 1471 1481 1491 1501 1511 1521 1531 1541 1551 1561 1571 1581 1591
10.0+

75-

Reverse Strand

5.0-
55 2525 wild-type L. tarentolae

0.0+ $ACCCATGGC$ATGCCTGCTTGCCGAATATQATGGTGGAAAATGGCCGCTTTTCTGGATTQATCGACTGT(‘;GCCGGCTGG"f‘TGTGGCGGA(}CGCTATCAG$ACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGGCGGCGAATGQ;GCTGACCGCTTCCTCGTGCTTTACGGTATQGCCGCTCCCGATTCGCAGC

Forward Strand

0.0 CTGGGTACCGCTACGGACGAACGGCTTATAGTACCACCTTTTACCGGCGAAAAGACCTAAGTAGCTGACACCGGCCGACCCACACCGCCTGGCGATAGTCCTGTATCGCAACCGATGGGCACTATAACGACTTCTCGAACCGCCGCTTACCCGACTGGCGAAGGAGCACGAAATGCCATAGCGGCGAGGGCTAAGCGTCG

25+

5.0-

7.5+

100+, ' ' ' 1 | 1 ' ' ' ' v ' ' ' ' v ' '
1401 1411 1421 1431 1441 1451 1461 1471 1481 1491 1501 1511 1521 1831 1541 1551 1561 1571 1581 1591
10.0+

75+

Reverse Strand

5.0-
o5. 121 wild-type L. tarentolae

Forward Strand

0.0+ QACCCATGGCQATGCCTGCTTGCCGAATATQATGGTGGAAAATGGCCGCTTTTCTGGATTQATCGACTGT?GCCGGCTGG$TGTGGCGGAqCGCTATCAGQACATAGCGTTGGCTACCCGTGATATTGCTGAAGAGCTTGQCGGCGAATG$GCTGACCGCTTCCTCGTGCTTTACGGTATQGCCGCTCCCGATTCGCAGC

0.0- C TGGGT ACCGC T ACGGACGAACGGCT TAT AGTACCACC TT TTACCGGCGAAAAGACCTAAGTAGCTGACACCGGCCGACCCACACCGCC TGGCGATAGTCC TGTA TCGCAACCGATGGGC ACT ATAACGACT TC TCGAACCGCCGCT TACCCGAC TGGCGAAGGAGCACGAAATGCCATAGCGGCGAGGGC T AAGCGTCG

25+
5.0+
754 9
10.0-, ' ' ' 1 i T v v v 1 v v v v v v '
1401 1411 1421 1431 1441 1451 1461 1471 1481 1491 1501 1511 1521 1531 1541 1551 1561 1571 1581 1591

Reverse Strand



10.0+

u\ ~
w
1

254 GGG'I'I'A10 wild-type L. tarentolae

0.04 QCATCGCCTT?TATCGCCTTQTTGACGAGTTCTTCTGAGCGGGACTCTGGQGTTCGAAATQACCGACCAAQCGACGCCCAACCTGCCATCACGAGATTTC?ATTCCACCGQCGCCTTCTATGAAAGGTTGQGCTTCGGAATCGTTTTCCGQGACGCCGGCTGGATGATCCTCCAGCGC%GGATCTCATG?TGGAGTTCT

Forward Strand

0.0- CGTAGCGGAAGATAGCGGAAGAACTGC TCAAGAAGACTCGCCCTGAGACCCCAAGC TTT ACTGGCTGGT TCGCTGCGGGT TGGACGGTAGTGC TC TAAAGC T AAGGTGGCGGCGGAAGA T ACT T TCCAACCCGAAGCC TTAGCAAAAGGCCCTGCGGCCGACC TACTAGGAGGTCGCGCCCCTAGAG T ACGACCTCAAGA

25+

5.0+

754

10.0-, v v 0 4 1 i ' v v v 1 v ) v v v v ' '
1601 1611 1621 1631 1641 1651 1661 1671 1681 1691 1701 1711 1721 1731 1741 1751 1761 177 1781 1791
10.0+

75-

Reverse Strand

5.0-
25. 25. 2Lwild-type L. tarentolae

Forward Strand

5.0+
7.5+

10.0-
1601 1811 1621 1831 1641 1651 1661 1671 1681 1691 1701 1711 1721 1731 1741 1751 1761 1771 1781 1701
100+

Reverse Strand

~
o o
1

5.0-
2 5. 28.2 wild-type L. tarentolae

0.0+ QCATCGCCTT?TATCGCCTTQTTGACGAGTTCTTCTGAGCGGGACTCTGG@GTTCGAAATGACCGACCAAQCGACGCCCAACCTGCCATCACGAGATTTCQATTCCACCGqCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCGQGACGCCGGCTGGATGATCCTCCAGCGCGGQGATCTCATGQTGGAGTTCT

Forward Strand

0.0- CGTAGCGGAAGATAGCGGAAGAACTGC TCAAGAAGACTCGCCCTGAGACCCCAAGC T T ACTGGCTGGT TCGCTGCGGGT TGGACGGTAGTGC TC TAAAGC T AAGGTGGCGGCGGAAGA T ACT T TCCAACCCGAAGCC TTAGCAAAAGGCCCTGCGGCCGACC TACTAGGAGGTCGCGCCCCTAGAG TACGACCTCAAGA

254

5.0+

75-

100+, ' ' 0 ' ' 0 ' ' ' ' ' v i ' ' ' T ' '
1601 1611 1621 1631 1641 1651 1661 1671 1681 1691 1701 1711 1721 1731 1741 1751 1761 1771 1781 1791

10.0+

75-

Reverse Strand

2'5 25.25 JBP2-null L. tarentolae

0.0+ QCATCGCCTT?TATCGCCTTQTTGACGAGTTCTTCTGAGCQGGACTCTGG@GTTCGAAATQACCGACCAAQCGACGCCCAACCTGCCATCACGAGATTTCQATTCCACCGQCGCCTTCTATGAAAGGTTGGGCTTCGGAATCGTTTTCCG\";GACGCCGGCTGGATGATCCTCCAGCGCGGQGATCTCATGQTGGAGTTCT

Forward Strand

0.0+ CGTAGCGGAAGATAGCGGAAGAACTGC TCAAGAAGA

CGCCCTGAGACCCCAAGCTTTACTGGCTGGTTCGCTGCGGGT TGGACGGTAGTGCTCTAAAGC TAAGGTGGCGGCGGAAGATACTTTCCAACCCGAAGCCTTAGCAAAAGGCCCTGCGGCCGACCTACTAGGAGGTCGCGCCCCTAGAGTACGACCTCAAGA

254
50-
7.5+
100+, ' ' 0 ' ' ; 1 ' ' ' ' ' i ' ' ' 1 ' '
1601 1611 1621 1631 1641 1651 1661 1671 1681 1691 1701 1711 1721 1731 1741 1751 1761 1771 1781 1791
10.0+

75+

Reverse Strand

25.2S wild- type L. tarentolae

5.0+
25+

Forward Strand

2 5-

5.0-

75-

100+, ' ' 0 ' ' ; 1 ' ' ' ' v ; ' ' ' T ' '
1601 1611 1621 1631 1641 1651 1661 1671 1681 1691 1701 1711 1721 1731 1741 1751 1761 177 1781 1791

10.0-

75-

Reverse Strand

5.0-
o5 12 wild-type L. tarentolae

Forward Strand

0.0- $CATCGCCTT?TATCGCCTTQTTGACGAGTTCTTCTGAGCQGGACTCTGG\";GTTCGAAATQACCGACCAAQCGACGCCCAACCTGCCATCACGAGATTTCQATTCCACCG(;CGCCTTCTATGAAAGGTTGQQGCTTCGGAATCGTT TTCCGQGACGCCGGCTGGATGATCCTCCAGCGCGGGGATCTCATG(‘:TGGAGTTCT
00- CGTAGCGGAAGATAGCGGAAGAACTGC TCAAGAAGACTCGCCCTGAGACCCCAAGC T TT ACTGGCTGGT TCGCTGCGGGT TGGACGGTAGTGC TC TAAAGC T AAGGTGGCGGCGGAAGA T ACT T TCCAACCCGAAGCC TTAGCAAAAGGCCCTGCGGCCGACC TACTAGGAGGTCGCGCCCCTAGAG T ACGACCTCAAGA

25-

50~

751 10

10.0- ' ' ; ' ' i v ' ' ' ' ' ] ' ' ' 1 ' '
1601 1611 1621 1631 1641 1651 1661 1671 1681 1691 1701 1711 1721 1731 1741 1751 1761 1771 1781 1791

Reverse Strand



10.0+
7.5+
5.0 EcoRI ! a-tubulin IR2 >
254 GGG'I'I'Alo wild- typ; mrgntolae '

______ S R -— ———————_ = -

0.04 TCGCCCACCC?ATCGAATTCQTGCAGCGGAGCCGCTGCTGQCGCCGTGAATGTATGCGCGTGTGTGTGTGACGGCCGGCTQGAGGGAGGAQGAGGAGGCGQGTGCACTGCQTGCGGTTATQTGTGCGTGCQTGTGTGTGTQCGGTGCGCCTTTCCTCTTTTTTTTCTCCCTCTCGTCGGTTTTTTTTTTCTGAGGAGACG

Forward Strand

0.0- AGCGGGTGGGGT AGC T TAAGGACGTCGCCTCGGCGACGACGGCGGCAC T TACATACGCGCACACACACAC TGCCGGCCGAGCTCCCTCC TCCTCC TCCGCGCACGTGACGCACGCCAATACACACGCACGCACACACACACGCCACGCGGAAAGGAGAAAAAAAAGAGGGAGAGCAGCCAAAAAAAAAAGAC TCCTCTGC

e R —

25+ ' i
5.0+
754
0.0-,

1801 1811
0.0+
75-

Reverse Strand

-
i
i
i
i
'
i
t v v T v i v v v v 1
1821 1831 1341 1851 1861 1871 1881 1891 1901 1911 1921 1931 1941 1951 1961 197 1981 1991
! i
! i
! i
! i
! i
! i
i
N

5.0-
5 5. 25.2L wild-type L. tarentolae

0.04 TCGCCCACCC?ATCGAATTCQTGCAGCGGAGCCGCTGCTG(,‘,CGCCGTGAATGTATGCGCGTGTGTGTGTGACGGCCGGCT?GAGGGAGGAQGAGGAGGCG?GTGCACTGCGTGCGGTTATQTGTGCGTGCQTGTGTGTGTQCGGTGCGCCTTTCCTCTTTTTTTTCTCCCTCTCGTCGGTTTTTTTTTTCTGAGGAGACG

Forward Strand

0.0- AGCGGGTGGGGT AGC T TAAGGACGTCGCCTCGGCGACGACGGCGGCAC T TACATACGCGCACACACACAC TGCCGGCCGAGCTCCCTCC TCCTCC TCCGCGCACGTGACGCACGCCAATACACACGCACGCACACACACACGCCACGCGGAAAGGAGAAAAAAAAGAGGGAGAGCAGCCAAAAAAAAAAGAC TCCTCTGC

25- i
50+ 3
7.5+ |
0.0-,
i
i
i
i
i
i

Reverse Strand

3
'
'
'
'
'
1801 1811 1821 1831 1841 1851 1861 1871 1881 1891 1901 1911 1921 1931 1941 1851 1961 1971 1981 1991
0.0+ i |
! 1
! 1
! 1
! 1
J 1

75+

5.0
254 28 2 wild-type L. tarento/ae

——— e ——

0.0+ TCGCCCACCC?ATCGAATTCQTGCAGCGGAGCCGCTGCTG(,‘,CGCCGTGAATGTATGCGCGTGTGTGTGTGACGGCCGGCT(;GAGGGAGGAQGAGGAGGCG?GTGCACTGCQTGCGGTTATQTGTGCGTGCQTGTGTGTGT@CGGTGCGCCTTTCCTCTTTTTTTTCTCCCTCTCGTCGGTTTTTTTTTTCTGAGGAGACG

Forward Strand

0.0+ AGCGGGTGGGGTAGCTTAAGGACGTCGCCTCGGCGACGACGGCGGCACTTACATACGCGCACACACACAC TGCCGGCCGAGCTCCCTCC TCCTCCTCCGCGCACGTGACGCACGECAAT ACACACGCACGCACACACACACGCCACGEGEAAAGCAGARAAAAAAGAGGGAGAGCAGCCAAAAARRARAGACTCCTCTGE
25- o
5.0+

75+

Reverse Strand

=4

i
i
i
i
i
i
0=, . . ' g : ’ : i . : : . : . : : : . '
1801 1811 1821 1831 1841 1851 1861 1871 1881 1891 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991
0.0+ i .
. 1
. 1
. 1
i
i
R

75-

2'5 25.25JBP2-null L. tqrentalaé

0.01 TCGCCCACCC?ATCGAATTC@TGCAGCGGAGCCGCTGCTGQCGCCGTGAATGTATGCGCGTGTGTGTGTGACGGCCGGQTQGAGGGAGGAQGAGGAGGCGQGTGCACTGCQTGCGGTTATQTGTGCGTGCGTGTGTGTGTGCGGTGCGCCTTTCCTCTTTTTTTTCTCCCTCTCGTCGGTTTTTTTTTTCTGAGGAGACG

Forward Strand

0.0+ AGCGGGTGGGGT AGC T TAAGGACGTCGCCTCGGCGACGACGGCGGCAC T TACATACGCGCACACACACAC TGCCGGCCGAGCTCCCTCC TCCTCC TCCGCGCACGTGACGCACGCCAATACACACGCACGCACACACACACGCCACGCGGAAAGGAGAAAAAAAAGAGGGAGAGCAGCCAAAAAAAAAAGAC TCCTCTGC

25- 1
50- i
7.5+ 3
0.0-, .
i
i
i
i
i
‘

Reverse Strand

H
i
i
i
i
i
' ' 1 : '
1801 1811 1821 1831 1841 1851 1861 1871 11881 1891 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991
i
i
i
i
i
i
i
i
i

0.0 |
75+ )
5.0- i

55 2525 wild-type L. tarentolag

0.0+ TCGCCCACCC?ATCEAATTC&ITGCAGCGGAGCCGCTGCTGQCGCCGTGAATGTATGCGCGTGTGTGTGTGACGGCCGGOTQGAGGGAGGAGGAGGAGGCGQGTGCACTGC(}TGCGGTTATQTGTGCGTGCGTGTGTGTGTGCGGTGCGCCTTTCCTCTTTTTTTTCTCCCTCTCGTCGGTTTTTTTTTTCTGAGGAGACG

Forward Strand

0.0 AGCGGGTGGGGTAGbTTAAGGACGTCGCCTEGGCGACGACGGCGGCACTTACATACGCGCACACACACACTGCEGGCCGAGCTCCCTCCTCCTCCTCCGCGCACGTGACGCACGCCAATACACACGCACGCACACACACACGCCACGCGGAAAGGAGAAAAAAAAGAGGGAGAGCAGCCAAAAAAAAAAGACTCCTCTGC

25+
5.0+
7.5+

Reverse Strand

=4

!
!
!
!
:
!
0=, \ \ . ] . \ , L , , ] \ ! \ ] , . : .
1801 1811 1821 1831 1841 1851 1861 1871 1881 1891 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991
00- i
!
!
!
!
!
!
i

75-

5.0- '
o5 121 wild-type L. tarentolae

Forward Strand

0.0- TCGCCCACCC?ATCEAATTC@TGCAGCGGAGCCGCTGC TGQCGCCGTGAATGTATGCGCGTGTGTGTGTGACGGCCGGOTqGAGGGAGGAQGAGGAGGCG(;GTGCACTGC!"ETGCGGTTATQTGTGCGTGCGTGTGTGTGTGCGGTGCGCCTTTCCTCTTTTTTTTCTCCCTCTCGTCGGTTTTTTTTTTCTGAGGAGACG
00- AGCGGGTGGGGT AGb T TAAGGACGTCGCCTCGGCGACGACGGCGGCAC T TACATACGCGCACACACACAC TGCCGGCCGAGCTCCCTCC TCCTCC TCCGCGCACGTGACGCACGCCAATACACACGCACGCACACACACACGCCACGCGGAAAGGAGAAAAAAAAGAGGGAGAGCAGCCAAAAAAAAAAGAC TCCTCTGC

25-
50~
75-

11

1801 1811 1821 1831 1841 1851 1861 1871 1881 1801 1901 1911 1921 1931 1941 1951 1961 1971 1981 1991

Reverse Strand



10.0-
-quadruplex — bottom strand

oo~
o o
P

- 5. GGGTTA,, wild-type L. tarentolae l '

0.04 QGGCGAAGACGCGAGCGGGC@GCGGCGTTTGTGTGTGTGTGTGCGCGTGTQGGGGGCAGCQGTGTTGGCGGAACGGCCAC?CCCTGCCCC?TCCCCGCCCTGCGACGTTTQTGCGCACCCQTTCTCTCCTTCCTCGTGCGTGTCTGCCGC?CATGCACACQCGCGCGTGCTGCCGCAGCGQTGTATTTTTGTGGAGGGGC

Forward Strand

0.0- CCCGC T TCTGCGC TCGCCCGCCGCCGCAAACACACACACACACGCGCACAGCCCCCGTCGCCACAACCGCC T TGCCGGTGCGGGACGGGGGAGGGGCGGGACGCTGCAAAGACGCGTGGGCAAGAGAGGAAGGAGCACGCACAGACGGCGCGTACG TGTGCGCGCGCACGACGGCGTCGCGACATAAAAACACCTCCCCG

25+
5.0+
754
10.0- T U T T T T T T
2001 2011 2021 2031 2041 2051 2061 2071
100+
754

Reverse Strand

i
i
i
i
i
i
i

v " T v ! v T v T 1 1

1 2091 2101 211 2121 2131 2141 2151 2161 217 2181 2191
i
i
i
i
i
i
i
'

§

5.0-
25. 25. 2Lwild-typeL tarentolae
,,,,,,,, -— [EE—— O} [

0.04 QGGCGAAGACGCGAGCGGGCQGCGGCG TTTGTG TGTGTGT(FTGCGCGTGTQGGGGGCAGCQGTG T TGGCGGAACGGCCACQbCCTGCCCCQ TCCCCGCCCTGCGACG T TT?TGCGCACCCQT TC TC TCCT TCCTCGTGCGTGTC TGCCGCQCATGCACACQCGCGCGTGCTGCCGCAGCG? TGTATTT TTGTGGAGGGGC

Forward Strand

0.0- CCCGC T TCTGCGC TCGCCCGCCGCCGCAAACACACACACACACGCGCACAGCCCCCGTCGCCACAACCGCC T TGCCGGTGCGGGACGGGGGAGGGGCGGGACGCTGCAAAGACGCGTGGGCAAGAGAGGAAGGAGCACGCACAGACGGCGCGTACG TGTGCGCGCGCACGACGGCGTCGCGACATAAAAACACCTCCCCG

254

5.0+

75+
100+, ' ' 0 ' ' 0 1
2001 2011 2021 2031 2041 2051 2061 2071
10.0+

75-

Reverse Strand

g
.
5
“
N
3
N
N
R
a4
@
"~
B
"~
g
N
E;
®
=
N
z
N
2

5.0-
5. 28.2 wild-type L. tarentolae

0.0+ $GGCGAAGAC$CGAGCGGGCQGCGGCG TTTGTG TGTGTGT(}TGCGCGTGTQGGGGGCAGCGGTG T TGGCG?AACGGCCACF{:ECCTGCCCCK; TCCCCGCCCTGCGACG T TTQTGCGCACCCQT TCTCTCCT TCCTCGTGCGTGTC TGCCGC?CATGCACACQCGCGCGTGCTGCCGCAGCG(; TGTATTT TT(}TGGAGGGGC

Forward Strand

0.0~ CCCGCTTCTGCGCTCGCCCGCCGCCGCAAAEACACACACACACGCGCACAGCCCCCGTCGCCACAACCGCCTTGCCGGTGCGGGACGGGGGAGGGGCGGGACGCTGCAAAGACGCGTGGGCAAGAGAGGAAGGAGCACGCACAGACGGCGCGTACGTGTGCGCGCGCACGACGGCGTCGCGACATAAAAACACCTCCCCG

254 :
50- '
7.5+ .
i
1004, ; . . . : \ : : i ) . ' \ ! ; .
2001 2011 2021 2031 2041 2051 2061 2071 2081 2091 2101 2111 2121 2131 2141 2151 2161 2171 2181 2191
i i
i i
i i
i i
i i
i i
i i
t !

Reverse Strand

10.0+
75-

0~
5. 25.25)BP2- null L. tarentolae

Forward Strand

—— S L A e ——————————— -—

25- '
50+ :
75- i
!
100-, \ , . , . ! , , ! , . . , . , .
2001 2011 2021 2031 2041 2051 2061 2071 2081 2091 2101 211 2121 2131 2141 2151 2161 2171 2181 2191
' '
' '
' '
' '
' '
' '
' '
' '
' ;

Reverse Strand

10.0+
75+

5.0+
25+
0.0+ QGGCGAAGACQCGAGCGGGC$GCGGCGTTTGTGTGTGTGT$TGCGCGTGTQGGGGGCAGCGGTGTTGGCG?AACGGCCAC@CCCTGCCCC?TCCCCGCCCTGCGACGTTTQTGCGCACCCQTTCTCTCCTTCCTCGTGCGTGTCTGCCGC$CATGCACAC@CGCGCGTGCTGCCGCAGCGQTGTATTTTTGTGGAGGGGC

25.2S wild-type L. tarentolae I I

Forward Strand

Reverse Strand

0.04 CCCGCTTCTGCGCTCGCCCGCCGCCGCAAACACACACACACACGCGCACAGCCCCCGTCGCCACAACCGCCTTGCCGGTGCGGGACGGGGGAGGGGCGGGACGCTGCAAAGACGCGTGGGCAAGAGAGGAAGGAGCACGCACAGACGGCGCGTACGTGTGCGCGCGCACGACGGCGTCGCGACATAAAAACACCTCCCCG

25 - l"‘ 1 1 I

5.0-

7.5- ! !
10.0- . . : : ! ‘ . i . i ! . ‘ . . . . ! !

2001 2011 2021 2031 2041 2051 2061 2071 2081 2091 2101 2111 2121 2131 2141 2151 2161 2171 2181 2191

10.0= | :
7.5+ i i
‘ ‘
' '
‘ ‘

5.0-
12.1 wild-type L. tarentolae I I I
259 | ] ,- S —— |

0.0+ QGGCGAAGACGCGAGCGGGC@GCGGCG T TTGTG TGTGTGT(‘?TGCGCGTGTQGGGGGCAGCGGTG T TGGCGQAACGGCCACGCCCTGCCCC(‘: TCCCCGCCCTGCGACG T TT?TGCGCACCCQT TC TC TCCT TCCTCGTGCGTGTC TGCCGCQCATGCACAC@CGCGCGTGCTGCCGCAGCG? TGTA T T T TTQTGGAGGGGC

Forward Strand

0.0- CCCGC T TCTGCGC TCGCCCGCCGCCGCAAACACACACACACACGCGCACAGCCCCCGTCGCCACAACCGCC T TGCCGGTGCGGGACGGGGGAGGGGCGGGACGCTGCAAAGACGCGTGGGCAAGAGAGGAAGGAGCACGCACAGACGGCGCGTACG TGTGCGCGCGCACGACGGCGTCGCGACATAAAAACACCTCCCCG

-
25- -

‘ :
50- : :
7.5= ! !

‘ ‘
10 0 - T 1 U T T U 1 1 1 . T ] T T T T 1 1 1
2001 2011 2021 2031 2041 2051 2061 2071 2081 2091 2101 2111 2121 2131 2141 2151 2161 2171 2181 2191

Reverse Strand



g 10.0-
B 75+
o
g 50
E 254 GGGTI'Amwﬂd type L. tarentolae
£ 00- AGAGCCCTGC?TCCCCGCCTQTCTGCCGTTGGCAGGTGAA(‘?GCAAAACGAAGCGAGAGGG;AGTGTGCATQTGTGTGCGAC,—I-GGCATGCGGAGCCCCCCTCQCCCCGCCCCQTGCCGTGCTQCACCGCTATTGTGGCGTCTTCTCTCGTTG]'GCGCAAGTG'[GGCTGCACCACGGCCGCCTQATGTGCGTGTGTGCGCATG
2 0,04 TCTCEEEACGGAGEEGCEGAGAGACEGCAACCETCCACT TGOGTTT TGCT TCGOTCTCOOGTCACACGT ACACACACGCTCCOGT AGGCCT COGGGEGAGEEEEGCEGEEGACEECACGACGTGEOGATAACACCGOAGAAGAGACCAACACEOGT TCACACCEACGTGRT GCCEECAGAGTACACGCACACAGGCGTAG
g ] S —— ottt [
£ 25
@ ]
i 5.0
é 7.5+
10.0- U U T T T 1 T 1 U U T U U T T T U T T U
2201 221 2221 2231 2241 2251 2261 227 2281 2291 2301 231 2321 2331 2341 2351 2381 237 2381 2391
g 10.0-
B 75+
o
e 50 A
E 5 5. 25.2L wild-type L. tarentolae
W e e
£ 00- AGAGCCCTGcgTCCCCGCCTq:TCTGCCGTTQGCAGGTGAA(,‘,GcAAAACGAAGCGAGAGGGQAGTGTGCATc,;TGTGTGCGA;GGCATGCGGAGCCCcccmt;cccccccccq‘recccmcTQCACCGCTATTGTGGCGTCTTcTcTCGTTGTGCGCAAGTGTGGCTGCACCACGGCCGCCTqATGTGCGTGTGTGCGCATG
2 0,04 TCTCEEEACGEAGEEECEGAGAGACGGCAACCETCOACT TGOGTTT TGCT TCGCTCTCOOGTCACACGT ACACACACGCT COCGT ACGCC T COGGEGEAGEEEEECEGEEGACCECACGACETGECGATAACACCGOAGAAGAGAGCAACACEOGT TCACACCGACGTGGT GCCEECEGAGTACACGCACACACGCGTAC
g 1 S R A
£ 25
o ]
¥ 5.0
@ 7.5
10.0- 1 U 1 1 1 1 1 1 1 1 1 1 U 1 U 1 1 1 1 1
2201 2211 2221 2231 2241 2251 2261 2271 2281 2291 2301 2311 2321 2331 2341 2351 2361 237 2381 2391
e 10.0-
g 75-
w
g 50-
E 5. 28.2 wild-type L. tarentolae
£ 00- AGAGCCCTGC(;TCCCCGCCTq:TCTGCCGTTqchAGGTGAAq:GcAAAACGAAGCGAGAGGG;:AGTGTGCATc,:TGTGTGCGArf‘GGCATGCGGAGCCCCCCTCI;CCCCGCCCC(;TGCCGTGCTQCACCGCTATTGTGGCGTCTTcTcTCGTTGTGCGCAAGTGTGGCTGCACCACGGCCGccT(;ATGTGCGTGTGTGCGCATG
T 0.0+ TCTCEOGACOEAGGEECAGAGAGACGECAACCGTCCACTTGCET TT TGCT TCGCTCTCO0RTCACACGTACACACACGCTCCCET ACGCCT COBEGGEAGEEEEECEEEEEACEECACEACGTGECEATAACACCGCAGAAGAGAGCAACACGCET TCACACCGACGTGET GCCGGCEGAGTACACGCACACACGCGTAC
& e T
£ 25
@ -
¥ 5.0
é 7.5-
100_ U 1 U U 1 1 1 1 1 1 1 U I U 1 1 1 1 1
2201 2211 2221 2231 2241 2251 2261 227 2281 2291 2301 2311 2321 231 2341 2351 2361 237 2381 2391
©10.0~
g
B 75~
oW
E 2'5 25.2SJBP2-null L. tarentolae
£ 00- AGAGCCCTGC;chccrsccTQTCTGCCGTTQGGAGGTGAA(,‘,GcAAAACGAAGCGAGAGGGQAGTGTGCATc,;TGTGTGCGAr,;GGCATGCGGAGCCCcccchcccceccccq:‘recccTGcTQCACGGCTATTGTGGCGTCTTcTcTCGTTGTGCGCAAGTGTGGCTGCACCACGGCCGCCTqATGTGCGTGTGTGCGCATG
2 0.0+ TCTCGGGACGGAGGGECEGAGAGACGGCAACCGTCCACT TGCGT TT TGCTTCGCTCTCCCGTCACACGTAGACACACGCTCCOGT ACGCC TCOGGEGEAGEEEGGECGEGEGACGGCACGACGTGGCGATAACACCGCAGAAGAGAGCAACACGCGT TGACACCGACGTGGTGCCGGCEGAGTACACGCACACACGCGTAC
g RSt S e R  aa i e a oy P re =z 8
£ 25
@ -
¥ 5.0
é 7.5-
10.0- U U 1 U U 1 1 1 1 1 1 1 U I U 1 1 1 1 1
2201 2211 13 12221 2231 2241 2251 2261 227 2281 2291 2301 2311 2321 231 2341 2351 2361 237 2381 2391
e 10.0-
B 75+
o
T 77 2525 wild-type L. tarentol
wild-type L. tarento
 2s- “ I SN T K e .
w 0.0- AGAGcccmcr,:chccsccTQTCTGCCGTTchAGGTGAA(,:GcAAAACGAAGCGAGAGGGQAGTGTGCAT(,;TGTGTGcGAgGGGATGCGGAGCCCcccm(;cccccccccwcccc:mcTq;CAcchTATTGTGGCGT\:TTcTcTCGTTGTGCGCAAGTGTGGcTGCAccAcchCGCCTQATGTGCGTGTGTGCGCATG
° 00- TCTCGGGACGGAGGGGCGGAGAGACGGCAACCGTCCACTTGCGTTTTGCTTCGCTCTCCCGTCACACGTACACACACGCTCCCGTACGCCTCGGGGGGAGGGGGGCGGGGGACGGCACGACGTGGCGATAACACCGCAGAAGAGAGCAACACGCGTTCACACCGACGTGGTGCCGGCGGAGTACACGCACACACGCGTAC
T L s b NN I T T Rl I— —ge T e e -
E s 1 I [ = I
12}
@ ]
8 5.0
é 7.5+
100_ U T T T 1 T 1 U U T U U T T T U T T U
2201 221 13 52221 2231 2241 2251 2261 227 2281 2291 2301 231 2321 2331 2341 2351 2381 237 2381 2391
g 10.0-
B 75+
o
T 0% 121 wild
g 55 12.1wi typeL_tzreft al I o o e e ——
& 00 AGAGCCCTGcgTCCCCGCCTq:TCTGCCGTTQGCAGGTGAA(,‘,GcAAAACGAAGCGAGAGGGQAGTGTGCATc,;TGTGTGCGA;GGCATGCGGAGCCCcccmt;cccccccccq‘recccmcTQCACCGCTATTGTGGCGTCTTcTcTCGTTGTGCGCAAGTGTGGCTGCACCACGGCCGCCTqATGTGCGTGTGTGCGCATG
2 00- TCTCGGGACGGAGGGGCGGAGAGACGGCAACCGTCCACTTGCGTTTTGCTTCGCTCTCCCGTCACACGTACACACACGCTCCCGTACGCCTCGGGGGGAGGGGGGCGGGGGACGGCACGACGTGGCGATAACACCGCAGAAGAGAGCAACACGCGTTCACACCGACGTGGTGCCGGCGGAGTACACGCACACACGCGTAC
© 1 ey =—m - B | - -y
Eos I |I 1
@ 50-
13
* 10.0- 1 U 1 1 1 1 1 1 1 1 1 1 U 1 U 1 1 1 1 1
2201 2211 2221 2231 2241 2251 2261 2271 2281 2291 2301 2311 2321 2331 2341 2351 2361 237 2381 2391



g 10.0-
% 75+
o 504
E 254 GGGTI'AmwiId-typeL tarentolae
L ——— e S — - R
£ 00- TAcACACACAg:ACAcACACAQACACACACAQGGGCAGGchACGCchTcTCTcTTCAGGQAGCGCCGCC9CGCTGGTGTqATTGGACGAQCATCCGCCGI;GCATCTCTTqACCCCTCACQCCTcAchcTcTcCCCTCTQCCCGCACACACACGCAGTC;TTCGCTTTCACTCTTceAAqAAACACCTCAAACCATCTT
2 00- ATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGccCGTccGCGTGCGAGGAGAGAGAAGTCCcTCGCGGCGGGGCGACCACAGTAACCTGCTcGTAGGcGGCGCGTAGAGAAGTGGGGAGTGGGGAGTAGGGAGAGGGGAGAGGGGCGTGTGTGTGCGTCAGGAAGCGAAAGTGAGAAGCTTGTTTGTGGAGTTTGGTAGAA
g ] e e e P ——— T — =
£ 25
@ 4
8 5.0
E: 75+
10.0- T T T T T 1 T T T T T T U T T T T T T 1
2401 2411 2421 2431 2441 2451 2461 2471 2481 2491 2501 2511 2521 2531 2541 2551 2561 2571 2581 2591
g 10.0-
% 75+
e 50 A
E 5 5. 25.2L wild-type L. tarentolae
£ 00- TACACACACAgACAcACACAQACACACACA(;GGGCAGGCG(,:ACGCTCCTcTCTcTTCAGGQAGCGCCGCCqCGCTGGTGTq:ATTGGACGAQCATCCGCCG(;GCATCTCTTqACCCCTCACQCCTCAchcTCTcCCCTCTQCCCGCACACACACGCAGTCgTTCGCTTTCACTCTTCGAAqAAACACCTCAAACCATCTT
B 004ATGTCTGTETGTGTGTCTGTETETGTGTGTCCC T CCECaTECEAGCAGAGACAAGTCCCTCEEGECEEGECEACCACAGTAACCTGCTCETAGGCEECECETAGAGAACT COEEACTGEGEAGTAGGEAGACEGEAGAGGEECETGTCTETCCC TCAGGAAGCCAAAGT GAGAAGCT TCTTTGTGGAGT TTGGTAGAA
T e e
w
o
5
&
' ' ' ) . | | ' ' ' ' ] ' ' ' ' ' ' : ]
2401 2411 2421 2431 2441 2451 2461 2471 2481 2481 2501 2511 2521 2531 2541 2551 2561 2571 2581 2591
2100~
% 75+
o 50-
g 25- 28.2 wild-type L. tarentolae
£ 00- TAcACACACA;ACACACACAQACACACACA(;GGGCAGGCG(,:ACGCTCCTcTCTCTTCAGGﬁAGCGCCGCC9CGCTGGTGT<;ATTGGACGAQCATCCGCCG(;GCATCTCTTqACCCCTCACQCCTCATCCCTcTcCCCTCTQCCCGCACACACACGCAGTC;TTCGCTTTCACTCTTCGAAqAAACACCTCAAACCATCTT
B 004ATGTETGTETGTGTGTCTGTETETGTGTGTECC T CCECaTECEAGGAGAGACAAGTCCCTCEEGECEEGECEACCACAGTAACCTGC TCETAGGCEECECETAGAGAACTCOCEAGTGEEEAGTAGGGAGAGEGEAGAGGEECETGTCTGTGCC TCAGGAAGCCAAAGT GAGAAGCT TCTTTGTGGAGT TTGGTAGAA
5 e e e e
Z 25
@ 4
i 5.0
é 7.5-
10.0- 1 1 T 1 1 1 1 1 1 1 ) 1 T T 1 1 1 1 1 1
2401 2411 2421 2431 2441 2451 2461 2471 2481 24891 2501 2511 2521 2531 2541 2551 2561 2571 2581 2591
g 10.0-
£ 75-
@
o 504
E 5. 25.25)BP2- null L. tarentolae
£ 00- TAcACACACAg:ACAcACACAQACACACACAQGGGCAGGchACGCchTcTCTcTTCAGGQAGCGCCGCC9CGCTGGTGTqATTGGACGAQCATCCGCCGI;GCATCTCTTqACCCCTCACQCCTcAchcTcTcCCCTCTQCCCGCACACACACGCAGTC;TTCGCTTTCACTCTTceAAqAAACACCTCAAACCATCTT
B 00{ATETCTGTETGTGTGTGTGTETETGTGTGTGCCOaTCCGCaTECEAGGAGAGAGAAGTCCCTCEEGECEEGECGACCACAGTAACCTGC TCOTAGGCGGCECETAGAGAACTGOGEAGTGGOEAGTAGGGAGAGEGEAGAGGEGCETGTGTGTGCGTCAGGAAGCGAAAGT GAGAAGCT TG TTTGTGGAGT TTGGTAGAA
g P e T e S T S
£ 25
B 50~ G-quadruplex — bottom strand
2755 i i
& i i
10.0-, \ \ . s | . . | \ 1 | ! o . ! . . .
2401 2411 2421 2431 2441 2461 2471 10.12481 2491 2501 2511 2521 2531 2541 2551 2561 2571 2581 2591
210.0+ i i
< 1 1
£ 75- i i
i i
o 25.25 wild-type L I 1 1
.25 wild-type L. tarentolae I
g 25 wlan_ i l____ ala __Ai.n L S
w 0.0 TAcACACACAg:ACAcACACAQACACACACAQGGGCAGGchACGCchTcTCTcTTCAGGQAGCGCCGCC9CGCTGGTGTqATTGGACGAQCATCCGCCGI;GCATCTCTTqACCCCTCACQCCTcAchcTcTcCCCTCTQCCCGCACACACACGCAGTC;TTCGCTTTCACTCTTceAAqAAACACCTCAAACCATCTT

0.0- ATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGCCCGTCCGCGTGCGAGGAGAGAGAAGTCCCTCGCGGCGGGGCGAC

e -
25- I|
1

v ' ' ] '
2401 2411 2421 2431 2441
10.0+

AGT.

CTGCTCGTAGGCGGC GTAGAG GT\GG AGTGG AGTAGGGAG GGG. AGGGGCGTGTGTGTGCGTCAGGAAGCGAAAGTGAGAAGCTTGTTTGTGGAGTTTGGTAGAA

. . .
2461268 247 2481 2491 2501
12.4

Reverse Strand
o
=
1

o
o
1

i
i
i
i
i
i
v v v t v v v ' '
2521 2531 2541 | 2551 2561 2571 2581 2591
i
i
i
i
i
i
i
i

2451
7.5-
“7 121 wild-type L y
_ 12.1 wild-type L. tarentolae
25 n_Hall_

0.0+ TACACACACAGACACACACAG ACAC ACACAGGGGCABGCEEACGETCETCT

Forward Strand

TTCAGGGAGCGCCGCCE GCTGGTGT(;ATTGGACGAQCATCCGCCG(‘:GCATCTCT qACCCCTCACQCCTCATCCCTCTCCCCTCTQCCCGCACACACACGCAGTC?TTCGCTTTCACTCTTCGAA?AAACACCTCAAACCAT TT

0.0- ATGTGTG TGTGTGTGTGTGTGTGTGTG TGTGCCCGTCCGCGTGCGAGGAGAGAGAAGTCCCTCGCGGCGGGGCGACC ACAGTAACCTGC TCGTAGGCGGCGCGTAGAGAAGT‘GGGGAGTGGGGAGTAGGGAGAGGGGAGAGGGGCGTGTG TGTGCG TCAGGAAGCGAAAGTGAGAAGCT TGTTTGTGGAGTT TGGTAGAA

254 T - I B | - T o -?_W 'l LB -
50- ! !
| | 14
23.4 1 T 1 T ' ; :

7.5+
T ' ! 1 1 v ; v : ' S‘!IO'G ' v ! 9.8 1
2401 2411 2421 2431 2441 2451 2461 2471 2481 24891 2501 2511 2521 2531 2541 25! 2561 2571 2581 2591

Reverse Strand

10.0-,



2 10.04 € o-tubulin IR2 | 1 Insert > G-quadruplexes — top strand < Insert !
E 75- i | i o
g 50 i | BamHI ! -
8 254 GGG'I'I'A10 wild-type L tarentolae f \ 1 i1 I L 1 . Lo
! n___E_m n_
- A e __ e =
£ 00- ATCACCTTTCTCTCTTGGTTQ;TOGGGGGATQGAAGCT GG(‘;TTAGGGTTAQGGTTAGGGTTAGGGTTAGGQTTAGGGTTAE,—I:GGTTAGGGTTAGGG:TTPJI Gap added to align
'
i )
2 00- TAGTGGAAAGAGAGAAG,GAACAGICCGCCTAGGTTCGAACCCAATC-CCAATCCCAATCCCAATCCCAATCCCAATCCCAATCCCAATCCCAATCCCAAT‘ sequences after insert
d ! : e e R ettt bia o 8
& 25+ I o rrTee
g so- AR o
g 75~ i Vo i i b
®10,0- H L : ! HE
0y ! ! ] ] ] ! ! . !
2601 2611 | 2621 i 2631 1 2641 2651 2661 2671 2681 2691
i i i |
gloo- i i i H
g 754 i i i 1
& i
% 50- i i i H
g 254 25.2L wild-type L. tarentolae l 3 i
£ 00- ATCACCTTTCTCTCTTGCTTgTCGGGGGAT(;OAAGCT‘ﬂccTCCCTCCTCTQ‘,TTACCCCTCQTCCCCCCCCATTTCTCTACTGTGTACATTgAATGATGCAgAACAGCAchAGTCACAGAACTATCGTGAQCATAGCCACQCCCGCCGGTQ:ACTGTTGGCAATGACGCACATCACCTCCTTCGGCACTCGQGCGTCTCTC
2 00+ TAGTGGAAAGAGAGAAGGAACAGCCOCCTAGGTTCGAAIGGAGGGAGGAGAGAATGGGGAGGAGGGGGGGGTAAAGAGATGACACATGTAAGTTACTACGTCTTGTCGTAGGTCAGTGTCTTGATAGCACTGGTATCGGTGGGGGCGGCCAGTGACAACCGTTACTGCGTGTAGTGGAGGAAGCCGTGAGCCCGCAGAGAG
5 .. i e e e e e e W -
@ 25 i 1 ! '
g s0- 1 o
: 7 | .
i
2100-, L S . ‘ . . . . . . . . . . . . .
2601 2611 2821 | 2631 1 2641 2651 2661 2671 2681 2691 2701 271 2721 2731 274 2751 2761 277 2781 2T
: i i i H
2100 : | : :
B 75- | | ‘ !
i
2 s0- ‘ i i ;
. |
§ 25- 28.2 wild-type L. tarentolae i i !
,,,,, —— . ) L} [ — — e ————
£ 00- ATCACCTTTCTCTCTTGCTTq;TCGGGGGAT(;GAAGCT‘ECT(,;CTGTTCTTG;ATTGGCAGCTTTTAGCGCA§ACAGCCTCCTCGTCCTGCGQ:CTTCCTCTTACGGGCTTCCTTCTTCCTACQTCCTCGGCCQTGTTGTAGCTCGGCTTCGAQCCACTTGTGTGGTCCCTGGAGCAGCTCCGqAGTcTTCTCTTCTCTCCCG
2 00+ TAGTGGAAAGAGAGAAGGAACAGCCOCCTAGGTTCGAAGACGACAAGAACGTAACCGTCGAAAATCGCGTGTGTCGGAGGAGCAGGACGCGGAAGGAGAATGCCCGAAGGAAGAAGGATGCAGGAGCCGGCACAACATCGAGCCGAAGCTCGGTGAACACACCAGGGACCTCGTCGAGGCGTCAGAAGAGAAGAGAGG c
§ . s m 4 Tm T e T
@ 22 : | : '
B 20 i i i 1
2 757 i i i H
€100-, . o . ‘ . . . . . . . . . . . . .
2601 2611 , 2621 ! 2631 | 2641 2651 2661 2671 2681 2691 2701 271 2721 2731 2741 2751 2761 277 2781 2T
B i i i |
2100 | : : :
E 754 ! | ! !
- ‘ i i i
B 50- i i i
8 254 25.25JBP2-null L. tareﬂtalae | | !
,,,,,,,,,,,,,, I | R R I S S [ [
£ 00- ATCACCTTTCTGTCTchTTgTCGGGGGATpcAAGcﬂ'CGQGCGCGCACAQCCACCGGCCQGCCTCTTccACCGccGCch:GCAGGCAcAACGCCAACCAqCGCGGCAchGAATGccTcAccccAccAc;AccCCAACCqACAAAcAcchCCACACCGg:AACGAAGAchGCCGCGCAAGCGCCCTCGWGGGACCCG
2 00- TAGTGGAAAGAGAGAAGGAACAGCCOCCTAGGTTCGA#{GCGCGCGCGTGTCGGTGGCCGGGCGGAGAAGGTGGCGGCGCGGGGTCCGTGTTGCGGTTGGTGGCGCCGTCGGCTTACGGAGTGGGGTGGTGGTGGGGTTGGGTGTTTGTGGGGGGTGTGGCGTTGCTTCTGGGCGGCGCGTTCGGGGGAGCGACCCTGGGC
g 1 o N T T T e e T e e e e e e e
3 1 o
® 50-
g 50 i i i H
J i
H 75 : ! ! !
©100-, ! oy ; — Vo ] ! ! . ! \ | \ : \ . , . \ \
2601 2611 13.6 | 2621 ! 2631 ! 2641 2651 2661 2671 2681 2691 2701 2mMm 221 2731 274 2751 2761 277 2781 2
2100+ A ' i H
% 7.54 i i i ! G-quadruplex — bottom strand
i i i |
T 50- i i 1 i i
o e il | R
& 00 ATCACCTTTCTCTCTTCCTTq;TCGGGGGAT(;qAAGCTTCG(,:GCGCGCACAQCCACCGGCC¢GCCTCTTccACCGCCGCGC(;CCAGGCAcAACGCCAACCAqCGCGGCAGcg:GAATGCCTcAccccAccAc¢AccCCAACCQACAAACACcg:cchCACCGr;AACGAAGACgCGCCGCGCAAGCCCCCTCGWGGGACCCG
2 00+ TAGTGGAAAGAGAGAAGGAACAGCCGCCTAGGTTCGA46CGCGCGCGTGTCGGTGGCCGGGCGGAGAAGG TGGCGGCGCGGGGTCCGTGTTGCGGTTGGTGGCGCCGTCGGCTTACGGAGTGGGGTGGTGGTGGGGTTGGGTGTTTGTGGGGGGTGTGGCGTTGCTTCTGGGCGGCGCGTTCGGGGGAGCGACCCTGGGC
e et eot W D mg-g== = .
s ] : == ; ™ =y -
£ 25 I | ! | B I :I 1 H T i
g so- | S | :
9 75- i ' ' ! H |
: ‘ ‘ ‘ ' ! ‘
©100-, ] i i ™ L ] | . \ ] \ | ; \ \ ! \ , , \
2601 2611 93 ! 2621 | 2631‘ 1 2641 2651 2661 2617:E 3 2681 2691 2701 271 2721 2731 2741 2751 2761 277 2781 2T
i .
=100~ ! | | i
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% 754 ' ' ' ' ‘ G-quaflruplex (N>10) — bottom stllnd ‘ “ G-quadruplex (N>10) — bottom strand _ - G-quadruplex — top sland -
' ' | H | | \ € »”,
e o0 i i H i
g 25- 121wﬂdty|ri nl‘ ae ' ' ' :. 1 | 1' e I‘I 3 I. E
______ ___H__ e R e — - e —— e e e e —— |
£ 00- ATCACCTTTCTCTCTTGCTT$TCGGGGGATQQAAGCT'I‘CC(IIGCCCCGCCTQTTTAAAACAQCCGCCCAGCQTCCCCCGACQGCCGAGAGCTTCCGGCCGCQCGCCCTGGC(‘}GGGTCGCGAQ GGCccccoTCGTGGGACAAGGAGCGGcc(;CGcACGGCC:;GACAAGCGG(;TAGAAAAGG@GTGGGGGCG(;CGTCGTGGG:
o 00- TAGTGGAAAGAGAGAAGGAACAGCCGCCTAGGTTCGAAQGGGCGGGGCGGAGAAATTTTGTCGGCGGGTCGGAGGGGGGTGGCGGCTcTCGAAGGCCGGOGGGCGGGACCGCCCCAGCGCTCCCCGGGGGGAGCACCCTGTTCCTCGCCGCCGCGTGCCGGCCTGTTCGCCCATCTTTTCCCCACCCCCGCGGCAGCACCC
E b i "-— =" -—gamg=-—- i o — =g = T m T m e —mgm =SS -
£ 25- | ' ' i ' : i I i
@ 50- ) ! ! ! ' I i ! |
§ 75- 1 1 1 ! i 1 15 |
i i
&10,0- 1 1 1 ! 1 | ! ‘ '
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2601 2611 2621 2631 2641 2651 2661 2671 2681 2691 2701 2mMm 221 2731 274 2751 2761 277 2781 2



10.0+

~
o o
1

50-
55. 25. 2Lwild-type L. tarentolae

0.04 TCGACGGCTAGCCTTCTTGCTTCTCTGTGTGAGCAAGCGTGATTTGGAGAQATTTAAAGAATCTGTAAGCQAGCGACCAAQCAAGCAAACATATATATATACATATATATQTCAGCAACAACAATGGCAG;TCTCCACGTTCTATCCACCQCCCCCCCCCQGTGCGAGCC?CTTGAGACAQGCAGCGAAATCTGTGCACT

Forward Strand

0.0- AGCTGCCGATCGGAAGAACGAAGAGACACACTCGTTCGCACTAAACCTCTCTAAATTTCTTAGACATTCGGTCGCTGGTTCGTTCGTTTGTATATATATATGTATATATACAGTCGTTGTTGTTACCGTCGAGAGGTGCAAGATAGGTGGGGGGGGGGGGCCACGCTCGGGGAACTCTGTGCGTCGCTTTAGACACGTGA

Reverse Strand
o
=
1

7.5+
10.0- U U T U T 1 T 1 T U T U U T T 1 U T T U
2801 2811 2821 2831 2841 2851 2861 2871 2881 2891 2901 2911 2921 2931 2941 2951 2961 297 2981 2991
e 10.0-
E 75-
w
® 507 .
E 55. 282 W|Id-type L. tarentolae
£ 00- TCCTTTCGTCTGTGTGTGCTQTTCCTTCACGGTTGTTTCT$GAGGCGTCAQACAGGGGAA;:AAATCGCAAAAAACTGCACt’f‘TTCCTCTCA(}GCGTGTGCTTCGTCCGCTA(}GGACATTGCTAGCCATCTCTTGACAGACGTCGCCCAAACTGACGCGCAG?GGATGGAGCK;CACGCGTCC(;CAATCCAGC(}CTAACAGCC
T 0,04 AGGAAAGCAGACACACACGAGAAGGAAGTGCCAACAAAGACCTCCGCAGTGTGTCCCCTTGTTTAGCGT TTTT TGACGTGCAAGGAGAGTGCGCACACGAAGC AGGCGAT CCCTGTAACGAT CGG T AGAGAAC TG TC TGCAGCEEET TTGACT GCGEGTCOCC TACC TCAGETGCGCAGEGGT TAGGTCGCEATTGTCGG
& e e T T T ettt -ttt sttt sttt e
£ 25
@ -
¥ 5.0
é 7.5-
10 07 U 1 U U 1 1 1 1 1 1 1 U I 1 1 1 1 1 1
2801 2811 2821 2831 2841 2851 2861 2871 2881 2891 2001 2011 2021 2831 2041 2951 2061 2971 2981 2991
0 10.04
2
£ 75+
o
o 504
g 254 25.2S JBP2-null L. tarentolae
£ 00+ QGCCAATGCT;AGGCGGCGGI;CGCGCTGGGQCCCGGACCAATGCTGAGGCQGCGGCCGCGQTGGGCCCCGQGCCAATGCTQEGGGCGGTGGACACGATGGGQGGAAAAAGGACAGTGTGGAQACCGCGCCTGAACGAGGAT@GGGAGAACAACTGCTCACAQAGCAGCGTGQATAACCGCAQCACGCGCACACACCCTCGA
T 0.0{CC0CT TACGACTOOOECEOCAGEGOCACCOCEEGE0TEET TAGGACT COGECBUCEECEUEACCERGEEEETEET TACGACTOCOOACCTETEOTACCOCEET T TTTECTGTEACACETCTCEGECGCACT TEETEOTACCEOTCT TET TGACCAGTGT GTCAT CEGACGTAT TEGCGTERT GGG TETATGGACC T
T 004008 TA A O e C GG CaEEaC T T TAC AT T OG0 e CCaaBEGACCCEaaaCCCaaT T ACGACCCCaECACCT G TGCTAGGCECCT TTT TEC TG TCACACC TCT GECE0GEACT TGCTCCTACECCTCTTET TGAS
£ 254
I -
§ 50
2 75+
B 10.04 T T T T T T T T T T T T T T T T T T T T
2801 281 2821 2831 2841 2851 2861 2871 2881 2891 2001 2011 2021 2a31 2041 2851 2961 2971 2981 2991
£ 10.04
% 7.5 G-quadruplex (N>10) — top strand
® 501 i € >
@ | 25.2S wild-type L. tarentolae ! !
g T T AW B __ B Ma __ ‘
& 0.04 ;GCCAATGCT;AGGCGGCGG!;CGCGC'I‘GGGC;CCCGGACCAATGCTGAGGCQGCGGCCGCG;TGGGCCCCGQGCCAATGCTq;GGGCGGTGGACACGATGGGQ;GG‘AAAAAGGACAGTGTGGAQACCGCGccTQAACGAGGATQGGGAGAACAACTGCTCACA;AGCAGCGTG(;ATAACCGCAqCACGCGCACACACCCTCGA
® 004 CCGGTTACGACTCCGCCGCCGGCGCGACCCGGGGCCTGGTTACGACTCCGCCGCCOGCGCGACCCGGGGCCCGGTTACGACCCCGCCACCTGTGCTACCCCCCTTTTTCCTGTCACACCTCTGGCGCGGACTTGCTCCTACCCCTCTTGTTGACGAGTGTGTCGTCGCACGTATTGGCGTGGTGCGCGTGTGTGGGAGCT
& W g T e e g™ B e I -y = T - B I
£ o5 I : I I 11 : Il
@ J i
g 50 : |
2 754 ! i
@ 10,0+ 1 ;
0, ' ' v ; ; T ' ' ' ' | ' T ' ' ' ' ; :
2801 2811 2821 2831 2841 2851 2861 2871 2881 28891 2901 2911 2021 2631 2841 2951 2961 2971 2981 2991
2100+
% 7.54 - 1 G-quadruplex (N>10) — top strand N
T 1 wildt Lt tI f
wild-type en i
g 254 = i, mmm_ R . ____I-- - - S
& 0.0- AGAGGAAAGGQGGGCAGCTTQGCGGCTGCC(;AGCGCGGCCTGGGCAAGGG;CGCCTCTGTTTGCGGGGCG§CCGTGCGCG<;CAGCAATTA;GGTGCGGCATAGTGACCCTTGTATGTGTGTGTGTTCTTA;GGCAGTGCAQTGGTGGCTTc;GTATTGTCAATGAACAGAGQAAAAAGAGAAATGGTCTca;AGACACAGc
2 00- TCTCCTTTCCGCCCGTCGAAGCGCCGACGGGTCGCGCCGGACCCGTTCCCGGCGGAGACAAACGCCCCGCGGGCACGCGCGGTCGTTAATGCCACGCCGTATCACTGGGAACATACACACACACAAGAATGCCGTCACGTGACCACCGAAGCATAACAGTTACTTGTCTCCTTTTTCTCTTTACCAGAGCGTCTGTGTCG
& “mT g '—".— B | T bl | L LT ] o T e - B T =TT T T e -
E 2s5- 1 ! I i I I
@ 50- ! .
5 7.5 i | 16
& ‘ |
10.0-, o ' ' ' ' ; . ' 79%5 ' ' ' ! ' ' ' ' ' '
2801 2811 2821 2831 2841 2851 2861 2871 2881 28! 2901 2011 2921 2931 2841 29851 2961 2971 2981 2991



10.0-

~
o o
1

50-
5 5. 25.2L wild-type L. tarentolae

0.04 qGCCTCCCTCTTATCCGCCCQGTCTCCCCCGACGCATGAAGTGGCC TGCGGGGGCACCCAQGACCGCGCGTGAAAAAGGATTCACGTGAATGGAGACCGTTCAAATAGGATGACAGACAGAAGGAAGGGCQAGAAAGGAGQATGGTCAGCAGAGAGAAGGQGGAGAGTACACCCACCCACACACACACACACACACAGAC

Forward Strand

0.0- GCGGAGGGAGAATAGGCGGGGCAGAGGGGGCTGCGTACTTCACCGGACGCCCCCGTGGGTGCTGGCGCGCACTTTTTCCTAAGTGCACTTACCTCTGGCAAGTTTATCCTACTGTCTGTCTTCCTTCCCGCTCTTTCCTCGTACCAGTCGTCTCTCTTCCCCCTCTCATGTGGGTGGGTGTGTGTGTGTGTGTGTGTCTG

25-
5.0+
7.5+
10.0-,
3001
10.0+
7.5+

Reverse Strand

3011 3021 3031 3041 3051 3061 3071 3081 3091 3101 31 3% 3131 3141 3151 361 3t 3181 3191

0-
5. 28.2 wild-type L. tarentolae

0.0+ $CGCGTCGGA?GAGCAGCCGQAGTGGC TTT TCCCCGACGCQGACCCAAACQCGGTGTCAGQGC AACCCT T?GTGTGCGACACC TACGGCGQCGT ACCGCGTAGGGAGGACTGTGATCCA TQCAACACAACQCAGCCGC TGQCGCGGACACACGA TCACGA?A TGCGGGC TACTTTTCGATGTT T CCGCAA(FGT TGTGC TC

Forward Strand

0.0 CGCGCAGCCTCCTCGTCGGCGTCACCGAAAAGGGGCTGCGCCTGGGTTTGCGCCACAGTCGCGTTGGGAAGCACACGCTGTGGATGCCGCCGCATGGCGCATCCCTCCTGACACTAGGTACGTTGTGTTGCGTCGGCGACGGCGCCTGTGTGCTAGTGCTGTACGCCCGATGAAAAGCTAGAAAGGCGTTGCAACACGAG

25-
50-
7.5+
10.0-,
3001
10.04
7.5+

Reverse Strand

3011 3021 3031 3041 3051 3061 3071 3081 3091 3101 31 3121 3131 3 3151 £ 317 3181 3191

< Insert !
04

254 25.25JBP2-null L. tarental{:e

0.09 »S\GAGAAGGCGQACGTCGTG:

Forward Strand

0.0 TOTCTTCOGCCTGCAGTAC]
25
504
754
10,04

Reverse Strand

3001
10.04

754

3011

Gap added to align
sequences after insert

|
25.2S wild-type L. tarentolpe

5.0+
254

Forward Strand

0.0 AGAGAAGGCG;ACGT:GTG.

0.04 TCTCTTCCGCCTGCAGCACn

Reverse Strand
o
o
f

3011

~
o w
1

< Insert |

0.0+ QGGGGAGCGGATCGGCAAAC ACCCACGC T CAGGAGAAG"I’C TAGAGC

5.
254 12 1 wild-type L. tarentolae

Forward Strand

0.0- CCCCCTCGCCTAGCCGTTTGTGGGTGCGAGTCCTCTTCAGATCTCC
25+
5.0+
75+

10.0-,
3001

Reverse Strand

3011 3021 3031 3041

Gap added to align
sequences after insert

17



Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0+
75-

5.0-
25. 25. 2L wild-type L. tarentolae

0.0+ $GAGAGGGGGAGF\ATAGGACQCCATTGCTTAACCCAGGTGQATCAGGCGTQTCTTF\GAGATGATACACGT‘?TGTGTGGGTA}:‘GGTAGGTGTATGGGGAAGAAGCCTTTATTTTGTGTGGTGQATGGATGCAQGCGACTCGTQGTGGCTGTGACAGTTTCCT?TTGTGGCCGTTGTTTCACTTTTCCTTGCTGCAGCCTCAT

0.0 CCTCTCCCCCTCTTATCCTGGGGTAACGAATTGGGTCCACGTAGTCCGCAGAGAATCTCTACTATGTGCACACACACCCACCCATCCACATACCCCTTCTTCGGAAATAAAACACACCACGTACCTACGTGCGCTGAGCAGCACCGACACTGTCAAAGGAGAACACCGGCAACAAAGTGAAAAGGAACGACGTCGGAGTA
25+
5.0~
7.5+
10.0- ' ' ' 0 T ' 1 v v ' 0 v ' ' ' ' T ' 0
3201 3211 3221 3231 3241 3251 3261 327 3281 3201 3301 3311 B2 331 3341 3351 3361 3371 3381 3391
10.0-
75+

0-
5 5. 28.2 wild-type L. tarentolae

0.04 AGCACGCAAT?CTGGGGAGTTCAGTGGACGGATGCGACAGACACGAGTATQAAGCGCTGGQTGCACCGCG?TTTGAAGGCTGAAGATGTGQGGGATCCATQTTCGCCAGTQCCCTGGGCAQCCTCCTCAC;CAGGACCGCQTCATCTGGC?GCCCCAGCAACGACGACTCQGCGTGCGAATACCGGGGGAGCTCACCACG

0.0- TCGTGCG T TAGGACCCCTCAAGTCACC TGCCTACGCTG TC TGTGCTCAT AGT TCGCGACCCACG TGGCGCGAAAC T TCCGACT TCT ACACCCCCTAGGTAGAAGCGG TCACGGGACCCG TGGGAGGAGTGGGTCCTGGCGCAGTAGACCGGCGGGG TCGTTGC TGCTGAGCCGCACGCT T ATGGCCCCCT CGAGTGGTGC
XL ..,....,,,,_,,,_————————————————————————
5.0+
754
100 U v T v T ' U v v v 0 U ' v 1 v v T 0
3201 3211 3221 3231 3241 3251 3261 327 3281 3291 3301 3311 3321 33 3341 3351 3361 337 3381 3391
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Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0+

7.54 B G-quadruplexes — bottom strand N

5.0 '
254 25.2L wild-type L. tarentolae ! i

———————— S — —————— - ———— e ——————— e —— —_———— —_——
0.0 TTTACGTTCTTTTGTTGTTTTTGGCGCGTGA‘\TGGTTGCTC,‘I\TCATACGAAQACAGTGCGA$GCACACTTC9AGGAGGAAT"{»TGTGCGCAGTGCGCTbCCTTGCCCGCACCQATCTCCCCTQCCCTCCTCTQTCTCCCTCTTTGCCQTCCTQCCGCACACA?CAATCATACQCACGTGCAC.‘I\CGGGCAGAG$GAGACTCAC
| '

0.0 - AAATGCAAGAAAACAACAAAAACCGCGCACTACCAACGAGTAGTATGCTTCTGTCACGCTTCGTGTGAAGGTCCTCC TTACACACGCGTCACGCGA‘GGGAACGGGCG TGGGTAGAGGGGAGGGGAGGAGAGAGAGGGAGAAACGGGAGGACGGCGTGTGTGGTTAGTATGCGTGCACGTGTGCCCGTCTCTCTCTGAGTG

25+ i -

5.0~

7.5+
10.0-, ' ' ' T T ' 1 ' ' v ) v ' v ' v v ' '
3401 3411 3421 3431 3441 3451 3461 3471 3481 3491 3501 3511 3521 3531 3541 3551 3561 3571 3581 3591
10.0-

75+

5.0-
5 5. 28.2 wild-type L. tarentolae

0.0- ACGCAGTCTGTACCGTCACAGTCGTCGCGGCGTCGCTTCCOTGAGAGGT TGTGCGGTCGTGTGTGTGTGTCGGGT TCCT TTCCCAAGAATTACGCGCGGCACCGTCAGCGCGTCCAGT TTCACGCGACAGT AGGTAGTGTGTGAT AAAGGAAGGCACAGAGG TACCGGTGCCAT TCAGCAAAGGCCGGACGTCAGAAACA
25- o . o S T o T - S
50+
75-
10.0- T T T T T 1 T T T T T T U T T T T T T 1

3401 3411 3421 3431 3441 3451 3461 3471 3481 3491 3501 3511 3521 3531 3541 3551 3561 3571 3581 3591
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Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0+
75-

5.0-
25. 25. 2L wild-type L. tarentolae

0.0+ $CCGCCGTCC?CTTGCACCTQCTCTTGTTCTCTTCCTCCTTTGCGGTGTTTGTCCTGCGGTGTGTCAGTCTCTGTGTTCC(}GTTTTGGTG(;GTGTGGAGGQTCTCTCTCG(]:TGGTGCTTTQCAGTGGAGTQTCCGCTGTGQCCGTAGAGAQTCCCACGAG?GAAGTCGGCAGGGGGAAAAAAGAAGGGGGGATAGGAGGG

0.0 CGGCGGCAGGCGAACGTGGAGGAGAACAAGAGAAGGAGGAAACGCCACAAACAGGACGCCACACAGTCAGAGAEACAAGGGCAAAACCACGCACAECTCCGAGAGAGAGCGACCACGAAAGGTCACCTCACAGGCGACACGGGCATCTCTCAGGGTGCTCGCTTCAGCCGTCCCCCTTTTTTCTTCCCCCCTATCCTCCC
e —-— ——— - -— e e e e ————
5.0~
7.5+
10.0- ' ' ' 0 T ' 1 v v ' ' v ' ' ' ' v ' '
3601 3611 3621 3631 3641 3651 3661 3671 3681 3691 3701 3711 2 373 374 3751 3761 377 3781 3791
10.0-
75+

0-
5 5. 28.2 wild-type L. tarentolae

0.04 QGTCTCGTAT?GTTTTTGTTTGATTTTGATGCGCCTCTTTGTGTACTCGTQGGTGCTCCCQTTTCTCTTTGTGGGCAAATACAGACTCCT?AGATACAGAATCGTTGCTCQCTCTTGTTGQTGTTTGGCC;ACCAAACGCQACTGCCACGTGTTGTAGTCATCTATGTGTQTGTCATGCTQGTCACGCCC?TTGATTGCG

0.0- GC-AGAGCATAGCAAAAACAAACTAAAAC T ACGCGGAGAAACACATGAGCACCCACGAGGGCAAAGAGAAAC ACCCG T TTATGTCTGAGGAGTC T ATGTC T TAGCAACGAGCGfGfACAACGACAAACCGGGTGGT T TGCGGTGACGGTGCACAACA TCAGTAGATACACACACAGTACGAGEfGIGE GGAACTAACGC
25 - - T T T T N
5.0+
754
10.0= ' v T v T ' U v v v T v ' v T v v T T
3601 3611 3621 3631 3641 3651 3661 3671 3681 3691 3701 3711 3721 v Ergyl 3751 3761 37N 3781 379
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Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0+
75-

5.0-
25. 25. 2L wild-type L. tarentolae

0.0+ AGAGACAGCGTGCAGTGGCAQGCGTGCCGTTTGAGAGGGGQACTGGAGAGQTGCGTTCCTQTTTCCGTGT‘?CCCTCCACT(}GCCTTCAGGTCTCCCTTAAQATGAGTAAT(}CGTGTGTGTQTGTCTGTGCTGGTGCGGGTQSCATGATGCG?CGCAGCTTCTTTTTCAATGTTTATTTCCC(;CTGTGTTTAQTAATATCGT

0.0~ TCTCTGTCGCACGTCACCGTGCGCACGGCAAACTCTCCCCGTGACCTCTCGACGCAAGGAGAAAGGCACACGGGAGGTGAGCGGAAGTCCAGAGGGAATTGTACTCATTACGCACACACACACAGACACGACCACGCCCACGTACTACGCGGCGTCGAAGAAAAAGT TACAAATAAAGGGGGACACAAATGATTATAGCA

25+ "

5.0~

7.5+

10.0-, ' ' ' 0 T ' 1 v ' ' 0 U ' ' ' v T 0 0
3801 3811 3821 3831 3841 3851 3861 3871 3881 3891 3001 3911 3921 3g31 3941 3951 3961 3971 3981 3991

10.0-

75+

0-
5 5. 28.2 wild-type L. tarentolae

0.04 AGCAGCCAAGGGTTTCCACTQATGCAGCAGGGAGACACTGTGACGTCCAAACGCCTCAGAACATGCTTGGTGATGTGCTC?AGTTCGTGTTTTCGGCATGTACTTTACCTQTTGTTAAGCATGTCACAACQTCAGATGCTQTGAGTGCTT?CGTCTCTGTQGGTGCAGGTQCCTTGTCTATGCATGTGAATATGTTGTAC

0.0- TCGTCGETTCCCAAAGGTGAGTACGTCGTCCCTCTGTGACACTGCAGGTTTGCGGAGTCTTGTACGAACCACTACACGAGCTCAAGCACAAAAGCCGTACATGAAATGGACAACAATTCGTACAGTGTTGC-AGTCTACGACACTCACGAACGCAGAGACACCCACGTCCACGGAACAGATACGTACACTTATACAACATG
T .,..,...—s.s,——_—_—_—___> .
5.0+
754
100+, U ' T T T ' 1 v v v T v ' v U v v T 0
3801 3811 3821 3831 3841 3851 3861 3871 3881 3891 3901 3911 3921 3g31 3941 3951 3961 397 3981 3991
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Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0+

754 G-quadruplex — bottom strand

50- i
25.2L wild-type L. tarentolae I I '
25+ m_ il w

254
50-
7.5+
100+, ' ' 0 4 ' ' ' ' ' ' ! ' ' ' 1 ' '
4001 4011 4021 4031 4041 4051 4061 4071 4081 4091 4101 4111 H“N21 4131 M4 4151 4161 M7 4181 4191
10.0+

75+

5.0-
2.5~ 28.2 wild-type L. tarentolae

0.0+ QGGCAGTGGCQGACCCGGCCTGTCCCTCCAQGTTTTATTTQATTTCCCACACGCCCGCACQCACATAACCTCTGTGCCGATGTAAGCGAGAGAGGAGGGT$TGCCTGAGAAACATCACAGAAGCGGTGTG@CATGGTCTCQTTTTTGGCGACGATGCTTC?ATCACCACCACCCCTCTGCQAAGCCATACQTGTGGCACG

0.0- CCCGTC ACCGCCTGGGCCGGACAGGGAGGTGCAAAA T AAACTAAAGGGTGTGCGGGCG TGGGTG T AT TGGAGACACGGCTACATTCGCTCTCTCC TCCCACACGGAC TCTTTG T AGTGTC TTCGCCACACCGTACCAGAGGAAAAACCGC TGCTACGAAGGTAGTGGTGGTGGGGAGACGC TTCGGTATGCACACCGTGC

25+
5.0-
75-
100, ' ' 0 4 ' 1 ' ' ' ' ! ' ' ' ' ' '
4001 4011 4021 4031 4041 4051 4061 4071 4081 4091 4101 411 H“u21 4131 M4 4151 4161 M7 4181 4191
10.0+

7.5-

G-quadruplex — bott trand
! Insert (duplicated to align cSSR 25.25 and 25.2L insert sequences) > fuadruplex—bottom stran

s
v

© 25.25JBP2-null L. tarentolae

25-
0.0- TCTCTCTTCC TTGTQGGGGGATCCAAGC T T'CGCGQGCGCAC AGCQACCGGCCCG(‘:CTCT TCCACQGCCGCGCCCQAGGCACAACQCCAACCACCGCGGCAGCCGAA TGCCT CACQCCACCACCA(‘ICCCAACCCA(‘IAAACACCCCQOACACCGCAACGAAGACCC

0.0- AGAGAGAAGGAACAGCCCCC T AGGT TCGN}GCGCG CGT TCGGTGGCCGGGCGGAGAAGGTGGCGGCGCGGGGTCCGTGT TGCGGT TGGTGGCGCCGTCGGC T TACGGAGT‘GGGGTGG TGGTGGGGT TGGGTGT T TGTG GGGG‘TGTGG
25-
5.0-
7.5~
10.0- 0 T '
H 2?.?6 2623 2633
10.0-
75~

TTGCTTCTGGG

:
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
' '
‘ ‘
2653 2663 2673 2683 2693 2703 713 2723 2733 2743 2753 2763
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘ ‘
‘

25.2S wild-type L. tarentolae I
-

5.0- I I
25- e ([ . T

0.0- TCTCTCTTCCTTGTQGGGGGATCCAAGCTHCGCGQGCGCACAGCQACCGGCCCGQCTCTTCCACqGCCGCGCCC?AGGCACAACQCCAACCACCQCGGCAGCCGAATGCCTCAC?CCACCACCA?CCCAACCCAQAAACACCCCQCACACCGCAACGAAGACCC

0.0- AGAGAGAAGGAACAGCCCCC TAGGT TCGAAGCGCGCGCGTGTCGGTGGCCGGGCGGAGAAGGTGGCGGCGCGGGGTCCGTGT TGCGGTTGGTGGCGCCGTCGGLCT TACGGAGT\GGGGTGG TGGTGGGGT TGGGTGTT TGTGGGGGG\TGTGGCGT TGCTTCTGGG

25- N I
50-
75-
100-

2613 2623 2633 2643 2653 2663 2673 2683 2693 2703 2713 2723 2733 2743 2753 2763
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Fonward Strand Reverse Strand ~ Fonward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0+
75-

G-quadruplexes (N>10) — top strand

v

35ntrepeat 2 35ntrepeat 3 35 nt repeat 4 Partial repeat

s

5.0-
25. 25. 2L wild-type L. taren lae

____________________ ——————— S ——— e ]

0.0+ t’{-CCGCGCAAG?CCCC TCGC T‘GGGACCCGGGQCAATGCTGAq%GCGGCGGCCQCGCTGGGCCQCGGACCAAT§CTGGGGCGG§GGCCGCGC TQGGCCCCGGAQCAATGC TGA(}GCGGCGGCCQCGC TGGGCCQCGGGCCAATQ;C TGGGGCGG(}GGCCGCGCT?GGCCCCGGG(}CAATGC TGGQGCGG(FGGACACGATGGGGG

'
0.0 CGGCGCGTTEGGGGGAGCGACCCTGGGCCCGGTTACGACTCCGCCGCCGGCGEGACCCGGGGCCTGGTTACGAECCCGCCGCCGGCGCGACCCGGGGCCTGGTTACGACTCCGCCGCCGGCGCGACCCGGGGCCCGGTTACGACCCCGCCGCCGGUGCGACCCGGGGCCCGGTTACGACCCCGCC%CCTGTGCTACCCCC

25-
50-
7.5+

10.0-,

4201

10.0-

7.5+

'
4211

5.0-
o5 282 wiId-type L. tarentolae

4231

4241

4251 4261 a2 4281 4291 4301 4an 4321 4331 43 4351 4381 4371 4381 4391

0.0+ QACGCGCTGATGTTAGTGTTTGTGTTTCCTQTTCACATTAQCTCCCTACTQCACATCTTCQGTTTGGTTTQTGTTCTTTCTCACCTGATCACGACGTCACQGAGACGCCC(}GGTGAAGGAF\AAAAGGGGGAAGAGCAGGGAGAGAGATAC$GCAGTGGGGTAGTCGGGCA(}TTCTCGAAAAATGCATCAAAGCCTTGTAC

0.0 GTGCGCG CTACAATCACAAACACAAAGGAGAAGTGTAATGGAGGGATGAGGTGTAGAAGGCAAACCAAACACAAGAAAGAGTGGACTAGTGCTGEAGTGGCTCTGCGGGCCCA TTCCTTTTTTCCCCCTTCTCGTCCCTCTCTCTATGCCGTCACCCCATCAGCCCGTG GAGCTTTTTACGTAGTTTCGGAACATG

75

0=
254

——
0.0+ QCCGCGGAAG&;OCCCTCGCT;%GGACGCGGGQOAATGCTGAQGCGGCGGOCqCGCTGGGOCQCGGACCAATQCTGAGGCGGQGGCCG

0.0+ CGGCGCGTTCGGGGG#GCGACCCTGGGCCCGGTTACGACTCCGCCGCCGGCGCGACCCGGGGCCTGGTTACGACTCCGCCGCCGGq

25+
50+
75=
100+,
2773
10.0+
7.5+

5.0+
55 25.2S wild-type L. tarent.olae

'
4211

25.25JBP2-null L. tarenﬁ'l_e

4221

4231

4241

35 ntrepeat 1

4251 4261 a2 4281 4291 4301 43 4321 4331 431 4351 4381 371 4381 391

Partial repeat
35 ntrepeat 2 < P >

T
2803

2813

'
i
:,GCTQGGCCCCGGG(}CAATGC TGGQGCGGTGGACACGATGGGGG
'
'

uCGACCCGGGGCCCGGTTACGACCCCGCCACCTGTGCTAECCCC

R e P -
-
T
. '

2863 2673 2883 2893
CSSR 25.2S has two fewer

35 nt repeats than 25.2L

—
0.0+ QCCGCGGAAG&;OCCCTCGCT;%GGACGCGGGQOAATGCTGAQGCGGCGGOCqCGCTGGGOCQCGGACCAATQCTGAGGCGGQGGCCG

0.0+ CGGCGCGTTCGGGGGAGCGACCCTGGGCCCGGTTACGACTCCGCCGCCGGQGCGACCCGGGGCCTGGTTACGACTCCGCCGCCGGC

25+
50+
75=
100+,
2773

T
2783

T
2793

T
2803

2813

- _bm
‘CGCTGGGCCCCGGGQCAATGC TGG"‘%GCGGTGGACACGATGGGGG

‘GCGACCCGGGGCCCGGT TACGACCCCGCGACCTGTGC T ACCCCC

U 1 1
2823 2833 2843 2853 23‘53 2&‘73 28:8 3 28‘93
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e 10.0-
g 75-
w
® 507 A
E 2.5. 25.2L wild-type L. tarentolae
£ 00- $AAAAAGGACAGTGTGGAGAQCGCGCCTGAACGAGGATGG$GAGAACGACTGCTCACACAGCAGCGTGCATAACCGCF\CCACGCGCACACACCCTCGAAGAGAAGGCGGA?GTCGTGTTAATACCTTTCA@TCCGGAGGAQGGCCAAGTT$GCAATGGCCAATGCGATCGTATAGAAGGAATAAGACTGGQGCACACACG
2 00- CTTTTTCCTGTCACACCTCTGGCGCGGACTTGCTCCTACCCCTCTTGCTGACGAGTGTGTCGTCGCACGTATTGGCGTGGTGCGCGTGTGTGGGAGCTTCTCTTCCGCCTGCAGCACAATTATGGAAAGTGAGGCCTCETGCCGGTTCAACCGTTACCGGTTACGCTAGCATATCTTCCTTATTCTGACCGCGTGTGTGC
s 1 e e
& 25
@ 4
8 5.0
E 7.5-
10.0- L 1 1 1 1 1 1 1 1 1 ) 1 " T T 1 1 1 1 1
4411 4421 4431 4441 4451 4461 4471 4481 4491 4501 4511 4521 4531 4541 4551 4581 4571 4581 4591
e 10.0-
£ 75-
o
o 504
E 25- 282 wiId-type L. tarentolae
£ 00- AGATTAAGACQGAAGTCTCTTGTGCTCCTGQGATAGGCACQACGCATCAGACACGAGAGAQGGACTAGAATATAAAGGGCQCGTCCCAGCTTGTAAGGAG;;TGTGCATTTTTTTCGATGGQTGGCCCATCTC TGACTAACQCGCTTGTTTTTCTGTGTGTTTTGAAGAGCAAGAGCGAGAAAGAACTCGAAAGACATGTG
2 0.0 TCTAATTCTGECTTCAGAGAACACGAGGACCCTATCCGTRCTGCGTAGTCTGTGCTCTCTCCCTGATCTTATATT TCCCGEGCAGRGTCGAACAT TCCTCCACACGTAARAAAAGCTACCCACCRREGT AGAGACTGAT TGBGCGAACAAAAAGACACACAAAACTTCTCGTTCTCGCTCTTTCTTGAGCTTTCTGTACAC
5 1 ——— — e ——— e ———— -—
F 25
I 4
8 5.0
E 75-
10.0- L 1 1 1 1 1 1 1 1 1 ) 1 v G v v v v v 0
4401 4411 4421 4431 4441 4451 4461 4471 4481 4491 4501 4511
g10.0-
B 75+
D sga € Insert |
E 25 25.25 JBP2-null L. tarentolae !
___________ S
£ 00- ':,-:AAAAAGGACAGTGTGGAGAQCGCGCCTGAACGAGGATGGQGAGAACAACTGCTGACACAQCAGCGTGCATAACCGCAccAGGCGCAcAcACCCTCGAAGAGAAGGCGGAgGTCGTG:
2 00- CTTTTTCCTGTCACACCTCTGGCGCGGACTTGGTCCTAGCCCTCTTGTTGACGAGTGTGTGGTCGCACGTATTGGCGTGGTGCGCGTGTGTGGGAGCTTCTCTTCCGCCTGCAGCAC.
B I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T o 1
g 25 :
@ 4
8 5.0 '
é 75+ !
100-, ! , . ] . \ . , . , . |
0o 2903 2913 2923 2933 2943 2953 2963 2973 2983 2993 3003 3013 i Gap added to align
B 1 sequences after insert
2 754 !
© 50- |
E 5. 25.2S wild-type L. tarentolae !
7777777777 1
£ 00- ;AAAAAGGACAGTGTGGAGAQCGCGCCTGAACGAGGATGGQGAGAACAACTGCTCACACAGCAGCGTGCA]’AACCGCACCACGCGCACACACCCTCGAAGAGAAGGCGGAQGTCGTG:
'
2 00- CTTTTTCCTGTCACACCTCTGGCGCGGACTTGCTCCTACCCCTCTTGTTGACGAGTGTGTCGTCGCACGTATTGGCGTGGTGCGCGTGTGTGGGAGCTTCTCTTCCGCCTGCAGCAC'
& 1 - 1
& 25 | I 1
@ 4 '
g 50 ;
2 75- '
g |
10.0- U U 1 1 U 1 1 1 1 1 1 1 !
2903 2913 2923 2933 2943 2953 2963 2973 2983 2993 3003 3013
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Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0+
75-

5.0-
5 5. 25.2L wild-type L. tarentolae

< Insert !
'
'
'

]
0.0- ACGCTTCTTTGACTCTTACGTGATGTGTACTTGTCGTTCCACCGGTGGTTACCGCCGTGTCAGTTGCGTCTGTGCACGT TCGCGAGGGTAGGTGAGGTGCGTGCCCGGACE,

25-
50+
75-

100,

4601
10.0<
7.5-

v
4611

v
4621

0=
5. 28.2 wild-type L. tarentolae

0
4631

4
4641

1
4651

i
4661

'
4671

4681

v
4691

v
4701

1
4711

Gap added to align

sequences after insert

0.0- GTACACATGCCACTACGCTCGCGTAGGGGCTACATGTGCCACCGTCTCCTTAGGTTGGTGTAGGCGCCATGTGCCCCTCTCCCTACCTATACACGAAGGTACACGTCCCGTCACTACGGTTGTCCCTGTCCTCAGGACTCTTGTCGTTTTTTCTTTTTCTGGGCGGTAGGAGACTACCACACCGCCGTACGGCCACGTGT

25-
50-
7.5+

10.0-,

4601

'
4611

4621

4631

4641

4651

4661

4671

4681

4691

4701

4

4721

4731

a7m

4751

4761

4771

4781

4791

25



10.0+
75+

5.0-
2 5. 28.2 wild-type L. tarentolae

Forward Strand

25- T
5.0+
7.5+
10.0-,

4801 811 4821 4831 4841 4851 4861 4871 4881 4891 4801 4911 4921 4931 4941 4851 4g61 4971 481 4991

0.0- TAATAAAACAGAACCAACGGAGAAACTGAAAGAGCGCTAGGTCGGT TATCGGATGTCGGTCCCACCAGTGCATAGTCAGAAGCCAGCGTGTCGGACGGGGTGCCAGTACGTCACGT TACTACAGAGAT GGGCGACCAGGAGCGAAGGGCCGGAAGGGAAGCGACAAAAAAAAAACAAACAGTAAAGCACATTAGGCGGTC

Reverse Strand
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Forward Strand

Reverse Strand

Forward Strand

Reverse Strand Forward Strand Reverse Strand
= =
o

Forward Stran

Reverse Strand

Forward Strand

Reverse Strand

Forward Strand

Reverse Strand

10.0-
75-
50-

25-

GGGTTA,, wild-type L. tarentolae

0.0-
25-
50-
75-

25-

0.0-

) 25.2L wild-type L. tarentolae

0.0-

0.0-
25-
50-
75-

10.0
7.5

254

0.0-

28 2 wild-type L. tarentolae

< Insert 1 Vector after insert =

'
'
'
'
! Xbal

ﬁQTAGAEGAGCATGCGACGTCQGGCCCAATT?GCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTQGTGACTGGGAAAACCCTGGQGTTACCCAAQTTAATCGCCTTGCAGCACATCCCCCTTTCQCCAGCTGGCGTAATAGCGA
1

',AGA TC TCCTCGT ACGCTGCAGCCCGGGT TAAGCGGGATATCACTCAGCATAATGT TAAGTGACCGGCAGCAAAATGT TGCAGCAC TGACCC TT TTGGGACCGCAA TGGGT TGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGT CGACCGCAT TATCGCT
e R o e e e e e

1 H
1 i
1 i
1 i
P
H i
T v '
:2700 | 2?1 0 2720 2?30 2740 2750 2?60 27?0 2?80 2790 2800 281 0 2820 2530 2840 2850
1 i
1 i
1 i
1 i
P
1 i

hQTAGAGGAGCATGCGACGTCQGGCCCAATT?GCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTQGTGACTGGGAAAACCCTGGQGTTACCCAAQTTAATCGCCTTGCAGCACATCCCCCTTTCQCCAGCTGGCGTAATAGCGA
1

:AGA TC TCCTCGT ACGCTGCAGCCCGGGT TAAGCGGGA T ATCACTCAGCATAATGT TAAGTGACCGGC AGCAAAA TGT TGCAGCAC TGACCC TT TTGGGACCGCAA TGGGT TGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGT CGACCGCAT T ATCGCT
-
=

|
P
o
P

o

-

1 + T T T T T T T U U U T

:471 3 ! 4723 4733 4743 4753 4763 4773 4783 4793 4803 4813 4823 4833 4843 4853 4863
s

e

P

P

P

P

P

i

P S e S [ —

0.04 QGCGGGCACG?GGGCACACG?CAAAGCATCGGGCCGGTTWQTAGAGGAGCATGCGACGTCQGGCCCAATT?GCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTQGTGACTGGGAAAACCCTGGQGTTACCCAAQTTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCGTAATAGCGA

0.0- CCGCCCGTGCGCCCGTGTGCCGTTTCGTAGCCCGGCCAMGATCTCCTCGTACGCTGCAGCCCGG

U v
5001 5011 5021

7.5-

5.0

25-

25.25 JBP2-null L. tarentolae

0.0-

0.0-
25-
5.0-
75-

25-

0.0-

2528 wild-type L. tarentolae

0.0-

0.0-
25-
5.0-
75-

0.0-

0.0

75"

5.0
25

0.0

0
5031

TAAGCGGGA T ATCACTCAGCATAATGT TAAGTGACCGGC AGCAAAA TGT TGCAGCAC TGACCC TT TTGGGACCGCAA TGGGT TGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGT CGACCGCAT TATCGCT

"
i
i
i
i
i
i
T 1 T v v " 1 v v T T 1
041 ! 5051 5061 5071 5081 5091 5101 5111 S121 5131 5141 5151 5161 5171 5181 5191
i
i
i
i
i
i
i
!

QTAGAGGAGCATGCGACGTCGGGCCCAATT?GCCCTATAGTGAGTCGTATTACAATTCACTGGCCGTCGTTTTACAACGTQGTGACTGGGAAAACCCTGGQGTTACCCAAQTTAATCGCCTTGCAGCACATCCCCCTTTCQCCAGCTGGCQTAATAGCGA

GA TC TCCTCGT ACGCTGCAGCCCGGGT TAAGCGGGA T ATCACTCAGCATAATGT TAAGTGACCGGC AGCAAAA TGT TGCAGCAC TGACCC TT TTGGGACCGCAA TGGGT TGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGT CGACCGCAT T ATCGC T

3031 3041 3051 3081 3071 3081 3091 3101 311 3121 3131 3141 3151 3161 3171

1
1

1

1

1

1

1

1

- — I
:T(,‘,TAGAGGAGCATGCGACGTCq;GGCCCAATT(}GCCCTATAG'|'GAGTCGTATTACAATTCACTGGCCGTCGT'|'TTACAACGTQGTGACTGGGAAAACCCTGGQGTTACCCAA!}TTAATCGCCTTGCAGCACATCCCCCTTTCGCCAGCTGGCQTAATAGCGA
1

AGATC T,SCTCGT ACGCTGCAGCCCGGGT TAAGCGGGATATCACTCAGCATAATGTTAAGTGACCGGCAGCAAAATGT TGCAGCACTGACCCTTTTGGGACCGCAATGGGT TGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGT CGACCGCATT ATCGC T

3061 3071 3081 3091 3101 3t 3121 3131 3141 3151 3161 3171

““““'v““““'
<}
&4
w
&
“
W
=3
L3
@
8
.

AQIACCCACGCTQAGGAGAAGTQTAGAGGAGCATGCGACG TCGGGCCCAAT T?GCCC TATAGTGAGTCGTATTACAATTCACTGGCCGTCGT TT TACAACG TQGTGAC TGGGAAAACCCTGGQGT TACCCAA(}TTAATCGCCT TGCAGCAC ATCCCCCT T TC(}CCAGCTGGC(}T AATAGCGA

25
5.0
7.5

10.0

3020

3030

TGTGGGTGCGAGTCCTCTTOAGATCTCCTCGTAEGCTGCAGCCCGGGTTAAGCGGGATATCACTCAGCATAATGTTAAGTGACCGGCAGCAAAATGTTGCAGCACTGACCCTTTTGGGAECGCAATGGGTTGAATTAGCGGAACGTCGTGTAGGGGGAAAGCGGTCGACCGCATTATCGCT

3040 3050 3060 3070 3080 3090 3100 3110 3120 3130 3140 3150 3160 3170 3180 3150



Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand Reverse Strand Forward Strand

Reverse Strand

10.0-
75+
5.0~
254 GGG'I'I'A10 wild-type L. tarentolae

0.04 AGAGGCCCGCACCGATCGCCQTTCCCAACAQTTGCGCAGCQTGAATGGCGAATGGACGCGQCCTGTAGCGQCGCATTAAGQGCGGCGGGTQTGGTGGTTA?GCGCAGCGTQACCGCTACAQTTGCCAGCGQCCTAGCGCCQGCTCCTTTCQCTTTCTTCC@TTCCTTTCT?GCCACGTTC?CCGGCTTTC?CCGTCAAGC

0.0- TCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCG

25-
5.0+
75+
10.0- T T T T T T T T T T T T T T T T T T T
2860 2870 2880 2890 2900 2910 2920 2930 2940 2950 2960 2970 2980 2990 3000 3010 3020 3030 3040 3050
10.0-
75+
0~
254 25.2L wild-type L. tarentolae

0.04 AGAGGCCCGCACCGATCGCCQTTCCCAACAQTTGCGCAGCQTGAATGGCGAATGGACGCGQCCTGTAGCGQCGCATTAAGQGCGGCGGGTQTGGTGGTTA?GCGCAGCGTQACCGCTACAQTTGCCAGCGQCCTAGCGCCQGCTCCTTTCQCTTTCTTCC@TTCCTTTCT?GCCACGTTC?CCGGCTTTC?CCGTCAAGC

0.0- TCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCG

25- -/ - T/ /T - -

50-

75-
10.0-, v v ' 1 v 4 v 1 v 1 ' T v v ' 1
4873 4883 4893 4903 4913 4923 4933 4943 4953 4963 4973 4983 4993 5003 5013 5023 5033 5043 5053 5063
10.0+

75-

50-
5 5. 28.2 wild-type L. tarentolae

0.04 AGAGGCCCGCACCGATCGCCQTTCCCAACAGTTGCGCAGCQTGAATGGCGAATGGACGCG;CCTGTAGCGQCGCATTAAGQGCGGCGGGTQTGGTGGTTAQGCGCAGCGTQACCGCTACAQTTGCCAGCGQCCTAGCGCCQGCTCCTTTC?CTTTCTTCC?TTCCTTTCTqGCCACGTTCGCCGGCTTTC?CCGTCAAGC

0.0- TCTCCGGGCGTGGCTAGCGGGAAGGGT TGTCAACGCGTCGGACT TACCGCT TACCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAA TGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCG

25+

5.0+

75-
10.0-, v v l g 1 i ' v v v 1 v 1 v v v v 1
5201 5211 5221 5231 5241 5251 5261 5271 5281 5291 5301 5311 5321 5331 5341 5351 5361 5371 5381 5391
10.0+

75-

25 25 JBP2-null L. tarentolae

5.0
25+
0.0+ AGAGGCCCGCACCGATCGCC?TTCCCAACAQSTTGCGCAGCQTGAATGGCGAATGGACGCGQCCTGTAGCG(}CGCATTAAG(}GCGGCGGGTQTGGTGGTTAQGCGCAGCGT(}ACCGCTACAQTTGCCAGCGQCCTAGCGCCQGCTCCTTTCQCTTTCTTCCQTTCCTTTCT(}GCCACGTTC(}CCGGCTTTCQCCGTCAAGC

0.0 TCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGC

AGGGGCAGTTCG

25+
50-
7.5-
100+ ' ' 0 ' ' v ' ' ' ' ' ' ' ' ' ' ' ' |
31&1 3191 3201 3211 3221 3231 24 3251 3261 3271 3281 3291 3301 33N 3321 3331 3341 3351 3361 337
10.0+
75-
5.0+
254

0.0+ AGAGGCCCGCACCGATCGCCQTTCCCAACAQTTGCGCAGCQTGAATGGCGAATGGACGCGQCCTGTAGCG$CGCATTAAGQGCGGCGGGTQTGGTGGTTAQGCGCAGCGTQACCGCTACAQTTGCCAGCGQCCTAGCGCCQGCTCCTTTC$CTTTCTTCCQTTCCTTTCTqGCCACGTTCQCCGGCTTTCQCCGTCAAGC

25.2S wild-type L. tarentolae

0.0- TCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCG
————————— e —-— - e e e

25-
5.0+
75+
10 0- U T 1 U 1 T 1 1 1 1 1 U 1 1 1 1 1 1 1
3161 3191 3201 3211 3221 3231 3241 3251 3261 327 3281 3291 3301 331 3321 3331 3341 3351 3361 3371
10.0-
75+
5
254 12 1 wild-type L. tarentolae
0.0+ AGAGGCCCGCACCGATCGCC?TTCCCAACAQTTGCGCAGCQTGAATGGCGAATGGACGCGQCCTGTAGCG(}CGCATTAAGL}‘GCGGCGGGTQTGGTGGTTAQGCGCAGCGT(}ACCGCTACAQTTGCCAGCGQCCTAGCGCCQGCTCCTTTCQCTTTCTTCC?TTCCTTTCTK;GCCACGTTC(}CCGGCTTTCQCCGTCAAGC

0.0 TCTCCGGGCGTGGCTAGCGGGAAGGGTTGTCAACGCGTCGGACTTACCGCTTACCTGCGCGGGACATCGCCGCGTAATTCGCGCCGCCCACACCACCAATGCGCGTCGCACTGGCGATGTGAACGGTCGCGGGATCGCGGGCGAGGAAAGCGAAAGAAGGGAAGGAAAGAGCGGTGCAAGCGGCCGAAAGGGGCAGTTCG
COCEECETEE0TACCEEEAACEETTETEAACBEETEEEACT TACEEE R ———— concean COTECAACEEECOOARACBEEEEACTTES

25- 170

50-

75 28

10.0-

0 0 v 1 v v ' 0 v T ' ' ' 1 ' 0

3200 32‘1 o} 32‘20 3£3U 3240 3250 3260 3270 3280 3290 3300 3310 3320 3330 3340 3350 3360 3370 3380 3390



10.0-
75+
5.0-
25- GGGTTA,, wild-type L tarentolae

DO_TCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATG$TTCACGTAGTGGGCCATCGQCCTGATAGAQGGTTTTTCGQCCTTTGACGTTGGAGTCCAQGTTCTTTAATAGTGGACTCTTGTTCCAAA?TGGAACAACACTCAACCCTATCTCGGTCT

Forward Strand

0.0- AGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGA

25-
5.0+
7.5+
0.0-, U v l ' 1 ! T ' v " 1 v ! ' g v v '
3060 3070 3080 3090 3100 3110 3120 3130 3140 3150 3160 3170 3180 3190 3200 3210 3220 3230 3240 3250
10.0-
7.5-

Reverse Strand

0~
254 25.2L wild-type L. tarentolae

DO_TCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATG$TTCACGTAGTGGGCCATCGQCCTGATAGAQGGTTTTTCGQCCTTTGACGTTGGAGTCCAQGTTCTTTAATAGTGGACTCTTGTTCCAAA?TGGAACAACACTCAACCCTATCTCGGTCT

Forward Strand

0.0- AGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAA AATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCC GA

25+

5.0+

754

0.0-, U v ] ' 1 ! T v v v 1 v i v T v v ' 1
50?3 5083 5093 5103 5113 5123 5133 5143 5153 5163 5173 5183 5193 5203 5213 5223 5233 5243 5253 5263

0.0+

75-

Reverse Strand

0-
5. 28.2 wild-type L. tarentolae

0.0+ TCTAAATCGG@GGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATG"f‘TTCACGTAGTGGGCCATCGQCCTGATAGAQGGTTTTTCGQCCTTTGACGTTGGAGTCCAQGTTCTTTAATAGTGGACTCTTGTTCCAAA(}TGGAACAACACTCAACCCTATCTCGGTCT

Forward Strand

0.0 AGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCECACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGA

25+
5.0-
7.5+
0.0, ' ' 1 ' 1 | 1 ' ' ' ' v ' ' ' ' v ' '
5401 5411 5421 5431 5441 5451 5461 5471 5481 5491 5501 5511 5521 5531 5541 5551 5561 5571 5581 5591
10.0+

75-

Reverse Strand

5.0-
5 5. 25.25BP2-null L. tarentolae

DO_TCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATG$TTCACGTAGTGGGCCATCGQCCTGATAGAQGGTTTTTCGQCCTTTGACGTTGGAGTCCAQGTTCTTTAATAGTGGACTCTTGTTCCAAA?TGGAACAACACTCAACCCTATCTCGGTCT

Forward Strand

0.0- AGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCA AAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACC-TTGTTGTGAGTTGGGATAGAGCC GA

25+
5.0+
754
0.0- U v ] ' 1 ; 1 v ' v 1 v v v v v v i
3381 3391 3401 3411 3421 3431 3441 3451 3461 3471 3481 3491 3501 asn 3521 3531 3541 3551 3561 3571
10.0+
75+
5.0-
254

0.0+ TCTAAATCGGGGGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATGGTTCACGTAGTGGGCCATCG?CCTGATAGAqGGTTTTTCGQCCTTTGACGTTGGAGTCCAQGTTCTTTAATAGTGGACTCTTGTTCCAAA(‘:TGGAACAACACTCAACCCTATCTCGGTCT

Reverse Strand

25.2S wild-type L. tarentolae

Forward Strand

0.0- AGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCCCACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGA

254

5.0+

75-

0.0+ ' ' 1 ' 1 i 1 ' 1 ' | v ' ' ' ] v ' !
33&1 3391 3401 3411 3421 3431 3441 3451 3461 3471 3481 3491 3501 3511 3521 3531 3541 3551 3561 357

0.0+

75-

Reverse Strand

5.0-
o5. 121 wild-type L. tarentolae

Forward Strand

0.0+ TCTAAATCGG@GGCTCCCTTTAGGGTTCCGATTTAGTGCTTTACGGCACCTCGACCCCAAAAAACTTGATTAGGGTGATG"f‘TTCACGTAGTGGGCCATCGQCCTGATAGAQGGTTTTTCGQCCTTTGACGTTGGAGTCCAQGTTCTTTAATAGTGGACTCTTGTTCCAAA(}TGGAACAACACTCAACCCTATCTCGGTCT

0.0 AGATTTAGCCCCCGAGGGAAATCCCAAGGCTAAATCACGAAATGCCGTGGAGCTGGGGTTTTTTGAACTAATCECACTACCAAGTGCATCACCCGGTAGCGGGACTATCTGCCAAAAAGCGGGAAACTGCAACCTCAGGTGCAAGAAATTATCACCTGAGAACAAGGTTTGACCTTGTTGTGAGTTGGGATAGAGCCAGA

25+
5.0+

7.5+ 25)

10.0+ 1 T 1 1 1 1 1 ) T ) T T 1 1 1 ) )

3400 34‘1 0 34‘20 34‘30 3440 3450 3460 3470 3480 3490 3500 3510 3520 3530 3540 3550 3560 3570 3580 3590

Reverse Strand



10.0+
75-

5.0
254 GGG'I'I'A10 W|Id -type L. tarentolae

Forward Strand

254
5.0+
75+
0.0+ ' ' l ' ' i ' ' ' ' | ' | ' 1 ' ' '
3260 3270 3280 3290 3300 3310 3320 3330 3340 3350 3360 3370 3380 3390 3400 3410 3420 3430 3440 3450
0.0+
75-

Reverse Strand

0~
254 25.2L wild-type L. tarentolae

0.04 ATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAAC?CTTACAATTTCCTGATGCGQTATTTTCTC;TTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGGAAATGTGCG?GGAACCCCT

Forward Strand

0.0- TAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGG TAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAAGGAC ACGCCATAAAAGA AATGCGTAGACACGCCATAAAGTGTGGC TAGTCCACCGTGAAAAGC CCTTTACACGCGCCTTGGGGA

25+

5.0+

754

0.0- v v 0 ' ' i T v v v 1 v ) ' 1 ' v ' 1
52?3 5283 5293 5303 5313 5323 5333 5343 5353 5363 5373 5383 5393 5403 5413 5423 5433 5443 5453 5463

0.0+

75-

Reverse Strand

0-
5 5. 28.2 wild-type L. tarentolae

0.04 ATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAAC@CTTACAATTTCCTGATGCGQTATTTTCTCQTTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGQAAATGTGCGQGGAACCCCT

Forward Strand

0.0- TAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAAGG TACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTGTGGCGTAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGG GA

254

5.0+

75+

0.0+ ' ' 0 ' ' 0 ' ' ' ' ' v i ' ' ' T ' '
5601 5611 5621 5631 5641 5651 5661 5671 5681 5691 5701 5711 5721 5731 5741 5751 5761 5771 5781 5791

0.0+

75+

Reverse Strand

5.0-
5. 25.25JBP2-null L. tarentolae

0.0+ ATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAACQCTTACAATTTCCTGATGCGQTATTTTCTCQTTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGQAAATGTGCGQGGAACCCCT

Forward Strand

0.0- TAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAAGGACTACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTGTGGCGTAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGA

25+
5.0-
75-
0.0 ' ' i ' ' ; ' ' 1 ' ! ' ' ' ' ' v ' '
35&1 3591 3601 3611 3621 3631 3641 3651 3661 3671 3681 3691 3701 3T 3721 3731 3741 3751 3761 377
10.0+
75-
50-
2514

0.04 ATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAAC@CTTACAATTTCCTGATGCGQTATTTTCTCQTTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGQAAATGTGCGQGGAACCCCT

Reverse Strand

25.2S wild-type L. tarentolae

Forward Strand

0.0- TAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAAGGACTACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTGTGGCGTAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGA
25+
5.0+

7.5+

Reverse Strand

=3

0-

3881 3591 3601 3811 3621 3631 3641 3651 3661 3671 3681 3601 3701 a7 ar21 3731 3741 751 3761 a7
0.0+
754

5.0-
55. 121 wild-type L. tarentolae

Forward Strand

0.04 ATTCTTTTGATTTATAAGGGATTTTGCCGATTTCGGCCTATTGGTTAAAAAATGAGCTGATTTAACAAAAATTTAACGCGAATTTTAACAAAATATTAAC?CTTACAATTTCCTGATGCGQTATTTTCTC;TTACGCATCTGTGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGGAAATGTGCG?GGAACCCCT

0.0- TAAGAAAACTAAATATTCCCTAAAACGGCTAAAGCCGGATAACCAATTTTTTACTCGACTAAATTGTTTTTAAATTGCGCTTAAAATTGTTTTATAATTGCGAATGTTAAAGGACTACGCCATAAAAGAGGAATGCGTAGACACGCCATAAAGTGTGGCGTAGTCCACCGTGAAAAGCCCCTTTACACGCGCCTTGGGGA

25-
5.0+

751 30

10.0- T T T T T T T T T T T T T T T T T

v v 0
3600 3610 3620 3630 3640 3650 3660 3670 3680 3690 3700 3710 3720 3730 3740 3750 3760 3770 3780 3790

Reverse Strand



10.0+
75-

5.0-
254 GGG'I'I'A10 wild-type L. tarentolae

0.04 ATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTQCGTGTCGCCQTTATTCCCTTTTTTGCGGCATTTTGCCTTQCTGTTTTTG?TCACCCAGAAACGC TGGTGAAAGTAAAAGATGCTGAAGA

Forward Strand

254
5.0+
75+
0.0+ 1 ' 1 ' ' ; ' ' ' ' ! ' ' ' ' ' v '
3460 3470 3480 3490 3500 3510 3520 3530 3540 3550 3560 3570 3580 3590 3600 3610 3620 3630 3640 3650
0.0+
75-

Reverse Strand

0~
254 25.2L wild-type L. tarentolae

0.04 ATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTQCGTGTCGCCQTTATTCCCTTTTTTGCGGCATTTTGCCTT?CTGTTTTTG?TCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGA

Forward Strand

0.0- TAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCT

25+

5.0+

754

0.0- v ' ' ' 1 ; v v v v 1 v i ' T v v ' '
5473 5483 5493 5503 5513 5523 5533 5543 5553 5563 5573 5583 5593 5603 5613 5623 5633 5643 5653 5663

0.0+

75-

Reverse Strand

0-
5. 28.2 wild-type L. tarentolae

0.04 ATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTQCGTGTCGCCQTTATTCCCTTTTTTGCGGCATTTTGCCTTQCTGTTTTTG?TCACCCAGAAACGC TGGTGAAAGTAAAAGATGCTGAAGA

Forward Strand

0.0- TAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCT

254

5.0+

75+

0.0 ' ' U 4 ' | 1 ' ' ' ' U 0 ' ' ' ' ' '
5801 5811 5821 5831 5841 5851 5861 5871 5881 5891 5901 5911 5921 5331 5041 5951 5861 5971 5981 5991

0.0+

75-

Reverse Strand

5.0-
5. 25.25JBP2-null L. tarentolae

0.0+ ATTTGTTTATTTTTCTAAATACATTCAAATATGTF\TCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTT(;CGTGTCGCCQTTATTCCCTTTTTTGCGGCATTTTGCCTT(}CTGTTTTTG?TCACCCAGAAACGC TGGTGAAAGTAAAAGATGCTGAAGA

Forward Strand

TTATAACTTTTTCCTTCTCATAETCATAAGTTGTAAAGGCA GCGGGAATAAGGGAAAAAACGCEGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCT

0.0~ TAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTA

25+
5.0~
7.5+

Reverse Strand

0-

a7e1 3791 3801 3811 3821 3831 3841 3851 3861 3871 3881 3891 3901 agh 3921 3931 3g41 3951 3961 3971
100+
75+
5.0+
25+

0.0+ ATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTT?CGTGTCGCCQTTATTCCCTTTTTTGCGGCATTTTGCCTTQCTGTTTTTG?TCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTGAAGA

25.2S wild-type L. tarentolae

Forward Strand

25-
5.0+
75+

Reverse Strand

0.0-

3781 3791 3801 3811 3821 3831 3841 3851 3861 3871 3881 3891 3901 3911 3921 3931 3941 3051 3961 3971
0.0+
75+

5.0-
o5. 121 wild-type L. tarentolae

Forward Strand

0.0+ ATTTGTTTATTTTTCTAAATACATTCAAATATGTF\TCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTQ:CGTGTCGCCQTTATTCCCTTTTTTGCGGCATTTTGCCTT?CTGTTTTTG?TCACCCAGAAACGC TGGTGAAAGTAAAAGATGCTGAAGA

0.0 TAAACAAATAAAAAGATTTATGTAAGTTTATACATAGGCGAGTACTCTGTTATTGGGACTATTTACGAAGTTATTATAACTTTTTCCTTCTCATACTCATAAGTTGTAAAGGCACAGCGGGAATAAGGGAAAAAACGCCGTAAAACGGAAGGACAAAAACGAGTGGGTCTTTGCGACCACTTTCATTTTCTACGACTTCT

25+
5.0+

7.5+ 3:1

10.0-
3800 3810 3820 3830 3840 3850 3860 3870 3880 3890 3900 3910 3920 3930 3940 3950 3960 3970 3980 3950

Reverse Strand



Forward Strand

Reverse Strand

Forward Strand

Reverse Strand

=4
=3
1

Forward Strand

Reverse Strand

Forward Strand

Reverse Strand

Forward Strand

Forward Strand

Reverse Strand

Reverse Strand

Scal
10.0-

75+ '
5.0- :
25- GGGTTA,, wild-type L. tarentolae :

0.04 TCAGTTGGGTGCACGAGTGG?TTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAQAGTTTTCGC?CCGAAGAAC?TTTTCCAATQATGAGCACTTTTAAAGTTCTGCTATGTGGQGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCQGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGT

0.0- AGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAAQTCA

25- :
5.0~ !
7.5+ '
i

0.0- ' ' ' ] ; ; ' ' ' ' \ ' ] ' ' ' ' ] L
3660 3670 3680 3690 3700 3710 3720 3730 3740 3750 3760 3770 3780 3790 3800 3810 3820 3830 3840 3850 '

i

10.0= .
75- |

i

i

i

‘

0-
25. 25. 2L wild-type L. tarentolae
I IR e — - —— T

0.04 TCAGTTGGGTQCACGAGTGGQTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAQAGTTTTCGC?CCGAAGAACQTTTTCCAATQATGAGCACTTTTAAAGTTCTGCTATGTGGQGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCQGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGT

0.0- AGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAAGTCA

@
o

5673 5683 5603 5703 5713 5723 5733 5743 5753 5763 5773 5783 5793 5803 5613 5823 5633 5843 5853 5863 1
‘
‘
'
o !
> 5. 28.2 wild-type L. tarentolae :

0.04 TCAGTTGGGTGCACGAGTGGQTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAQAGTTTTCGCQCCGAAGAACQ—}TTTTCCAATQATGAGCACTTTTAAAGTTCTGCTATGTGGQGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCQGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGT
0.0+ AGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAAQTCA
2.5+
504
7.5+

!
!

!

!

1

!

6001 6011 6021 6031 6041 6051 6061 6071 6081 6091 6101 6111 6121 6131 6141 6151 6161 6171 6181 6191 '
!

!

!

!

!

!

!

!

0.0+
75-

5.0-
5 5. 25.25BP2-null L. tarentolae

0.04 TCAGTTGGGTGCACGAGT%?TTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAQAGTTTTCGC?CCGAAGAAC?TTTTCCAATQATGAGCACTTTTAAAGTTCTGCTATGTGGQGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCQGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGT

0.0- AGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGCGCCATAATAGGGCATAACTGCGGCCCGTTCTCGTTGAGCCAGCGGCGTATGTGATAAGAGTCTTACTGAACCAAOTCA

25- '
50+ 3
75+ '
3881 3891 4001 4011 4021 4031 4041 4051 4061 407 4081 4091 4101 4111 4121 4131 4141 4151 4161 a7 |
10.0- i
7.5-
5.0+ :
'

|

254 25.2S wild- type L. tarentolae

25+ |
i
5.0+ '
75+ |
i
i
i

0-
3g81 3991 4001 4011 4021 4031 4041 4051 4081 071 4081 4091 4101 4 4121 4131 2141 51 4181 M7 ‘
00+ |
75- i
‘
‘
‘
‘

5.0-
o5. 121 wild-type L. tarentolae

0.0+ TCAGTTGGGT?CACGAGTGGQSTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGC?CCGAAGAAC‘}:‘TTTTCCAATQATGAGCACTTTTAAAGTTCTGCTATGTGGQGCGGTATTATCCCGTATTGACGCCGGGCAAGAGCAACTCQGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGT

004 AGTCAACCCACGTGCTCACCCAATGTAGCTTGACCTAGAGTTGTCGCCATTCTAGGAACTCTCAAAAGCGGGGCTTCTTGCAAAAGGTTACTACTCGTGAAAATTTCAAGACGATACACCGDGCCATAATAGGGCATAACTGDGGCCCGTTCTCGTTGAGCCAGDGGCGTATGTGATAAGAGTCTTACTGAACCAAOTCA
25- K

i
50- '
75 32 i

i
10.0- ‘

4000 40‘10 40‘20 4d30 4040 4050 4060 4070 4080 4090 4100 4110 4920 4130 4140 4150 4160 4170 4180 4190



Scal

!
gl00- |
£ 754 |
@ '
o 50
g 25- GGGTI'Amwﬂd type L. tarentolae
£ 00- ACTCACCAGTgACAGAAAAGQATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGq:TGCCATAAchTGAGTGATAACACTGCGG(;CAACTTACTTCTGACAACGATCGGAGGACQGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGC(;TTGATCGTTQGGAACCGGA(;CTGAATGAA
2 00- TGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTT
R
& 257 1
° N B
8 5.0 :
§ 75- B
100+, ' ' J . : 0 ' ' ' ' | ' . ' ' ' ' | |
3860 ' 3870 3880 3890 3900 3910 3920 3830 3940 3950 3960 3970 3980 3890 4000 4010 4020 4030 4040 4050

i
g100- |
Bo75- |
o |
o 504 __1
E 254 25.2L wild-type L. tarentolae

e e e
£ 00- f.«cﬂCACCAGTg:ACAGAAAAGQATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTG;TGCCATAAC;ATGAGTGATAACAcTGCGG;CAACTTACTTCTGACAACGATCGGAGGACQGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTGGC;TTGATCGTTQGGAACCGGAQCTGAATGAA

'
0.0- TGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTT

25-

Reverse Strand
o
=
1

o
o
1

U v l ' 1 i 4 v v v 1 v i 0 U v v ' 1
5883 5893 5903 5913 5923 5933 5943 5953 5963 5973 5983 5993 6003 6013 6023 6033 6043 6053 6063

b=
o
1

254 28 2 wild-type L. tarentolae

0.04 ACTCACCAGT?ACAGAAAAGQATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGQTGCCATAAC?ATGAGTGATAACACTGCGGQCAACTTACTTCTGACAACGATCGGAGGACQGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGC(‘:TTGATCGTTQGGAACCGGAGCTGAATGAA

Forward Strand

0.0- TGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTAC GTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTT

Reverse Strand
o
=
1

6211 6221 6231 6241 6251 6261 6271 6281 6291 6301 63t 6321 6331 6341 6351 6361 6371 6381 6301

@ e o
o o o
1 1

0.0+ ACTCACCAGT?ACAGAAAAGQATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGQTGCCATAAC?ATGAGTGATAACACTGCGG(}CAACTTACTTCTGACAACGATCGGAGGACQGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGC(}TTGATCGTTQGGAACCGGAGCTGAATGAA

Forward Strand

0.0 TGAGTGGTCAGTGTCTTTTCGTAGA

25+ '
5.0~
7.5+

TACCGT GTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACG TGAATGA, CTGTTGCTAGCCTCCTGGCTTCCTCGATTG AACTAGCAACCCTTGGCCTCGACTTACTT

GTTGTACCCCCTAGTACATTGA!

Reverse Strand

0,
4181

10.0-

7.5-

4191 4201 4211 4221 4231 424 4251 4261 4271 4281 4291 4301 4311 4321 4331 4341 4351 4361 4371

254 " 2s. 2S wild-type L. tarentolae

e —
0.0+ $CTCACCAGT?ACAGAAAAGQATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGQTGCCATAAC?ATGAGTGATAACACTGCGG?CAACTTACTTCTGACAACGATCGGAGGACQGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGC?TTGATCGTTQGGAACCGGAQCTGAATGAA

Forward Strand

0.0- TGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTACTCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTT

25- I‘

75+

Reverse Strand
o
o
I

4191 4201 4211 4221 4231 4241 4251 4261 271 4281 4291 4301 43 4321 4331 4341 4351 4361 47

@ e o ¢
o o o
1 '

Forward Strand

0.0+ ACTCACCAGT?ACAGAAAAGQATCTTACGGATGGCATGACAGTAAGAGAATTATGCAGTGQTGCCATAAC?ATGAGTGATAACACTGCGG(}CAACTTACTTCTGACAACGATCGGAGGACQGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGC(}TTGATCGTTQGGAACCGGAGCTGAATGAA

0.0 TGAGTGGTCAGTGTCTTTTCGTAGAATGCCTACCGTACTGTCATTCTCTTAATACGTCACGACGGTATTGGTAETCACTATTGTGACGCCGGTTGAATGAAGACTGTTGCTAGCCTCCTGGCTTCCTCGATTGGCGAAAAAACGTGTTGTACCCCCTAGTACATTGAGCGGAACTAGCAACCCTTGGCCTCGACTTACTT

25- -I S
'
50- N,
el 33
10.0-, . . ‘ . . ‘ . . . . , . ‘ . . . . . ,
4200 4210 4220 4230 4240 4250 4260 4270 4280 4290 4300 4310 4320 4330 4340 4350 4360 4370 4380 4390

Reverse Strand



10.0+
75-

5.0
254 GGG'I'I'A10 wild- type L. tarentolae

0.04 QCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAG(,‘,AATGGCAACAACGTTGCGCAAACTATTAAQTGGCGAACTACTTACTCTAQCTTCCCGGCAACAATTAATAGACTGGATGQAGGCGGATAAAGTTGCAGGACCACTTCTGQGCTCGGCCCTTCCGGCTGG(‘:TGGTTTATTQCTGATAAATQTGGAGCCGG

Forward Strand

0.0+ CGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTAL‘.CGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCC
25- - = /s T T e e
5.0+

75

00, ' ' l ' ' ! ' ' ' ' ! ' ! ' ' ' v '
4060 4070 4080 4090 4100 4110 4120 4130 4140 4150 4160 4170 4180 4190 4200 4210 4220 4230 4240 4250
0.0+

754

Reverse Strand

25.2L wild-type L. tarentolae

0-
25+
0.04 $CCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGQAATGGCAACAACGTTGCGCAAACTATTAA?TGGCGAACTACTTACTCTAQCTTCCCGGCAACAATTAATAGACTGGATGQAGGCGGATAAAGTTGCAGGACCACTTCTGQGCTCGGCCCTTCCGGCTGG?TGGTTTATTGCTGATAAAT?TGGAGCCGG

Forward Strand

0.0- CGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCC

25+ o o

5.0+

754

0.0-, U v ] ' 1 ! T v v v 1 v i v T v v ' 1
60?3 6083 6093 6103 6113 6123 6133 6143 6153 6163 6173 6183 6193 6203 6213 6223 6233 6243 6253 6263

0.0+

75-

Reverse Strand

0-
5 5. 28.2 wild-type L. tarentolae

0.04 QCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAG(,‘,AATGGCAACAACGTTGCGCAAACTATTAAQTGGCGAACTACTTACTCTAQCTTCCCGGCAACAATTAATAGACTGGATGQAGGCGGATAAAGTTGCAGGACCACTTCTGQGCTCGGCCCTTCCGGCTGG(‘:TGGTTTATTQCTGATAAATQTGGAGCCGG

Forward Strand

0.0- CGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCC

254

5.0+

75+

00+, ' ' 1 ' ' i 1 ' ' ' ' v ' ' ' ' v ' '
6401 6411 6421 6431 6441 6451 6461 6471 6481 6491 6501 6511 6521 6531 6541 6551 6561 6571 6581 6591
0.0+

75+

Reverse Strand

5.0-
5. 25.25JBP2-null L. tarentolae

0.0+ $CCATACCAAACGACGAGCGTGACACCACGATGCCTGTAGQAATGGCAACAACGTTGCGCAAACTATTAAQTGGCGAACTACTTACTCTAQCTTCCCGGCAACAATTAATAGACTGGATGQAGGCGGATAAAGTTGCAGGACCACTTCTGQGCTCGGCCCTTCCGGCTGG?TGGTTTATTQCTGATAAATQTGGAGCCGG

Forward Strand

0.0- CGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCC

25+
5.0-
75-
0.0 ' ' ] 1 ' 1 | v ' ' ' ] ' '
43&1 4391 4401 4411 4421 4431 4441 4451 4461 4471 4481 4491 4501 451 4521 4531 4541 4551 4561 4571

10.0+

75+

5.0-

254

0.0+ QCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAG(,‘,AATGGCAACAACGTTGCGCAAACTATTAA@TGGCGAACTACTTACTCTAQCTTCCCGGCAACAATTAATAGACTGGATGQAGGCGGATAAAGTTGCAGGACCACTTCTGC}GCTCGGCCCTTCCGGCTGG(‘:TGGTTTATTQCTGATAAATQTGGAGCCGG

Reverse Strand

25.2S wild-type L. tarentolae

Forward Strand

0.0- CGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCC

254
5.0+
75-
0.0+ ' ' 1 1 1 1 | v ' ' ' ] v '
43&1 4391 4401 4411 4421 4431 4441 4451 4461 4471 4481 4491 4501 4511 4521 4531 4541 4551 4561 4571
0.0-
75+

Reverse Strand

5.0-
254 12.1 wild-type L. tarentolae

Forward Strand

0.0+ QCCATACCAAACGACGAGCGTGACACCACGATGCCTGTAG(,‘,AATGGCAACAACGTTGCGCAAACTATTAA@TGGCGAACTACTTACTCTAQCTTCCCGGCAACAATTAATAGACTGGATGQAGGCGGATAAAGTTGCAGGACCACTTCTGC}GCTCGGCCCTTCCGGCTGG(‘:TGGTTTATTQCTGATAAATQTGGAGCCGG
0.0- CGGTATGGTTTGCTGCTCGCACTGTGGTGCTACGGACATCGTTACCGTTGTTGCAACGCGTTTGATAATTGACCGCTTGATGAATGAGATCGAAGGGCCGTTGTTAATTATCTGACCTACCTCCGCCTATTTCAACGTCCTGGTGAAGACGCGAGCCGGGAAGGCCGACCGACCAAATAACGACTATTTAGACCTCGGCC

254
5.0+
751 34
100+, ' ' 1 ' 1 ' ' ' v ' ' ' ' v '
4400 4410 4420 4430 4440 4450 4460 4470 4480 4490 4500 4510 4520 4530 4540 4550 4560 4570 4580 4590

Reverse Strand



10.0-
75+
5.0-
25- GGGTTA,, wild-type L. tarentolae

DO_TGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCQCTCCCGTATQGTAGTTATCTACACGACGG?GAGTCAGGCAACTATGGAT?AACGAAATAQACAGATCGCTGAGATAGGTQCCTCACTGATTAAGCATTGQTAACTGTCAQACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC

Forward Strand

0.04 ACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTG

25-
50-
75-
0.0- T T U U 1 T U T T U T U T T T T T
4260 4270 4280 4290 4300 4310 4320 4330 4340 4350 4360 4370 4380 4390 4400 4410 4420 4430 4440 4450
10,0+
75+

Reverse Strand

0~
254 25.2L wild-type L. tarentolae

DO_TGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCQCTCCCGTATQGTAGTTATCTACACGACGG?GAGTCAGGCAACTATGGAT?AACGAAATAQACAGATCGCTGAGATAGGTQCCTCACTGATTAAGCATTGQTAACTGTCAQACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC

Forward Strand

0.0 - ACTCGCACCCAGAGC

25+ -

5.0+

754

0.0- v v 0 ' ' i T v v v 1 v ) ' 1 ' v ' 1
62?3 6283 6293 6303 6313 6323 6333 6343 6353 6363 6373 6383 6393 6403 6413 6423 6433 6443 6453 6463

0.0+

75-

ATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTG

Reverse Strand

0-
5 5. 28.2 wild-type L. tarentolae

0.04 TGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCQCTCCCGTATQGTAGTTATCTACACGACGGQGAGTCAGGCAACTATGGAT@AACGAAATAGACAGATCGCTGAGATAGGTQCCTCACTGATTAAGCATTGQTAACTGTCAQACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC

Forward Strand

0.0- ACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTG

254

5.0+

75+

0.0+ ' ' 0 ' ' 0 ' ' ' ' ' v i ' ' ' T ' '
6601 6611 6621 6631 6641 6651 6661 6671 6681 6691 6701 6711 6721 6731 6741 6751 6761 6771 6781 6791

0.0+

75-

Reverse Strand

5.0-
5. 25.25JBP2-null L. tarentolae

0.0+ TGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCA(}ATGGTAAGCQCTCCCGTATQGTAGTTATCTACACGACGG@GAGTCAGGCAACTATGGAT$AACGAAATA(}ACAGATCGCTGAGATAGGTQCCTCACTGATTAAGCATTGQTAACTGTCAQACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC

Forward Strand

0.0~ ACTCGC AGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCAT TGACAGTCTGGTTCAAATCGAGTATATATGAAATCTAACTAAATTTTG

25+
5.0~
7.5+

Reverse Strand

0-
4581 4591 4601 4811 4621 4631 4641 4651 4661 4671 4681 4691 4701 a7 4721 4731 a7a1 4751 4761 am
100+
75+
5.0+

254 25.2S wild-type L. tarentolae

Forward Strand

0.0- ACTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTG

25+
5.0+
75+

Reverse Strand

0-

4581 4591 4601 4811 4621 4631 4641 4651 4861 871 4681 4891 4701 a7 4721 4731 4741 4751 4761 am
0.0+
75+

5.0-
o5. 121 wild-type L. tarentolae

Forward Strand

0.0+ TGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCA(}ATGGTAAGCQCTCCCGTATQGTAGTTATCTACACGACGG@GAGTCAGGCAACTATGGAT$AACGAAATA(}ACAGATCGCTGAGATAGGTQCCTCACTGATTAAGCATTGQTAACTGTCAQACCAAGTTTACTCATATATACTTTAGATTGATTTAAAAC

0.0 AGTCGCACCCAGAGCGCCATAGTAACGTCGTGACCCCGGTCTACCATTCGGGAGGGCATAGCATCAATAGATGTGCTGCCCCTCAGTCCGTTGATACCTACTTGCTTTATCTGTCTAGCGACTCTATCCACGGAGTGACTAATTCGTAACCATTGACAGTCTGGTTCAAATGAGTATATATGAAATCTAACTAAATTTTG

25+
5.0~

7.5+ 3!5

10.0- 1 U 1 1 1 1 1 ) 1 T T T 1 1 1 ) 1

4600 46‘10 46‘20 4530 4640 4650 4660 4670 4680 4690 4700 4710 4720 4730 4740 4750 4760 4770 4780 4790

Reverse Strand



g 10.0-
B 75+
o
o 504
E 254 GGGTI'Amwﬂd type L. tarentolae o
£ 00- TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGgGTCAGAccchTAGAAAAGATCAAAGGATQTTcTTGAGATCCTTTTTTT;TGCGCGTAATCTGcTGCTT:;CAAACAAAAAAACCACCGCTACGAGCGGTQGTTTGTTTG
T 00 AACTAAAAATTARATTTTCCTAGATCCACT TCTAGGAAAAACT ATT AGAGT ACTGGT TTTAGGGAAT TGCACTCAAAAGCAAGGT GACTCECAGTCTGGGECATCTTTTCTAGT TTCCTAGAAGAACT CTAGGAAAAAAAGACGCGCAT TAGACGACGAACGTTTGT TT TTTTGGTGGCGATGETCGCCACCAAACAAAC
& —m e ——— e o e i - e
& 25
@ 4
8 5.0
é 75+
10.0= T T T T T 1 T 1 T T T T U T T T T U T 1
4460 4470 4480 4490 4500 4510 4520 4530 4540 4550 4560 4570 4580 4590 4600 4610 4620 4630 4640 4650
g 10.0-
B 75+
o
o 504
E 254 25.2L wild- typeL tarentolae
g L e
o
e 0.0- o IR A TR ottt ettt S
g
@
@
g
&
' v ' : ; ' ' ' ' i ' r ' ' ' ' i i
6493 6503 6513 6523 6533 6543 6553 6563 6573 6583 6593 6603 6613 6623 6633 6643 6653 6663
°
c
B 75+
o
T o0 .
E 5. 28.2 wild-type L. tarentolae
£ 00- TTCATTTTTAATTTAAAAGGATCTREE?&AAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAG(,:GTCAGACCC(;GTAGAAAAGATCAAAGGATQTTcTTGAGATCCTTTTTTTQTGCGCGTAATCTGCTGCTTq;CAAACAAAAAAACCACCGCTACCAGEGéTqEGTTTGTTTG
2 00- AAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAAC
5 | -——————— —_——
F 25
I 4
8 5.0
é 75-
1007 U 1 U U 1 1 1 1 1 1 1 U I 1 1 1 1 1 1
6601 6811 6821 6831 6841 6851 6861 8871 6881 6891 6901 6911 6921 6931 6941 6951 6961 6971 6981 6991
g 10.0+
c
g 75-
w
p 504
E 5. 25.25JBP2-null L. tarentolae
£ 00- TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAGK;GTCAGAccchTAGAAAAGATCAAAGGATq‘.TTcTTGAGATCCTTTTTTTQTGCGCGTAATCTGCTGCTTQ;CAAACAAAAAAACCACCGCTACCAGCGGT(,:GTTTGTTTG
° ATTTTCCTAGATGCACT TCTAGGAAAAACTATTAGAGTACTGGTT TTAGGGAAT TGCA TCAAAAGCAAGGTGACTCGCAGTETGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAAC
§ i e —— —————m—— = —— == —m——————— e
@
@
&
&
10 T 1 T 1 U 1 I 1 1 1 1 1 U I 1 1 U 1 1 1
4781 4791 4801 4811 4821 4831 4841 4851 4861 4871 4881 4891 4901 4911 4921 4931 4941 4951 4961 4971
10.0-
75+
0-

2'5 25.2S wild-type L. tarentolae

0.0+ TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAG(‘:GTCAGACCC?GTAGAAAAGATCAAAGGATQTTCTTGAGATCCTTTTTTTQTGCGCGTAATCTGCTGCTT@CAAACAAAAAAACCACCGCTACCAGCGGTQGTTTGTTTG

Forward Strand
o

0.0- AAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAAT TGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAAC

254
5.0+
75-
0.0+ ' ' U ' ' 1 ' U U U ' ' ' v
47&1 4791 4801 4811 4821 4831 4841 4851 4861 4871 4881 4891 4901 4911 4821 4931 4941 4951 4961 4971
0.0+
75-

Reverse Strand

5.0-
550121 wild-type L. tarentolae

Forward Strand

0.04 TTCATTTTTAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCACTGAG(‘:GTCAGACCC?GTAGAAAAGATCAAAGGATQTTCTTGAGATCCTTTTTTTQTGCGCGTAATCTGCTGCTTQCAAACAAAAAAACCACCGCTACCAGCGG GGTTTGTTTG
0.0- AAGTAAAAATTAAATTTTCCTAGATCCACTTCTAGGAAAAACTATTAGAGTACTGGTTTTAGGGAATTGCACTCAAAAGCAAGGTGACTCGCAGTCTGGGGCATCTTTTCTAGTTTCCTAGAAGAACTCTAGGAAAAAAAGACGCGCATTAGACGACGAACGTTTGTTTTTTTGGTGGCGATGGTCGCCACCAAACAAAC

254
5.0+
751 36
100+, ' ' U ' 1 ' ' ' U 0 ' ' ' '
4800 4810 4820 4830 4840 4850 4860 4870 4880 4890 4900 4910 4920 4930 4940 4950 4960 4970 4980 4990

Reverse Strand



10.0-
75+
5.0-
254 GGG'I'I'A10 wild-type L. tarentolae

0.04 QCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATA;CAAATACTGTTCTTCTAGT$TAGCCGTAGTTAGGCCACCACTTCAAGAAQTCTGTAGCAQCGCCTACATACCTCGCTCTQCTAATCCTGTTACCAGTGG?TGCTGCCAGTGGCGATAAGTCGTGTCTTA?CGGGTTGGA

Forward Strand

0.0- GGCCTAG T TCTCGATGGT TGAGAAAAAGGCTTCC AT TGACCGAAGTCGTC TCGCGTCTATGGT T T ATGACAAGAAGATCACATCGGCATCAATCCGGTGGTGAAGT TCTTGAGACATCG TGGCGGATGT ATGGAGCGAGACGAT T AGGACAATGGTC ACCGACGACGGTCACCGC TAT TCAGCACAGAATGGCCCAACC T

°5- /- /s - /s s T T e s
5.0+
754
0.0-, v l ' 1 i 1 v v v il v i v g v v
4660 4670 4680 4690 4700 4710 4720 4730 4740 4750 4760 4770 4780 4790 4800 4810 4820 4830 4840 4850
10.0+

75-

Reverse Strand

25.2L wild-type L. tarentolae

0-
25+
0.04 QCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATA;CAAATACTGTTCTTCTAGT$TAGCCGTAGTTAGGCCACCACTTCAAGAAQTCTGTAGCAQCGCCTACATACCTCGCTCTQCTAATCCTGTTACCAGTGG?TGCTGCCAGTGGCGATAAGTCGTGTCTTA?CGGGTTGGA

Forward Strand

0.0- GGCCTAGTTCTCGATGGTTGAGAAAAAGGCTTCCATTGACCGAAGTCGTCTCGCGTCTATGGTTTATGACAAGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCG ATTAGGACAATGGTCACCGACGAC GTCACCGCTATTCAGCACAGAATGGCCCAACCT

25+

5.0+

754

0.0- v v ) ' 1 i T v v v 1 v i 0 v v v ' '
66?3 6683 6693 6703 6713 6723 6733 6743 6753 6763 6773 6783 6793 6803 6813 6823 6833 6843 6853 6863

0.0+

75-

Reverse Strand

0-
55 282 wiId-type L. tarentolae

0.04 QCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATAQCAAATACTGTTCTTCTAGTQTAGCCGTAGTTAGGCCACCACTTCAAGAA@TCTGTAGCAQCGCCTACATACCTCGCTCTQCTAATCCTGTTACCAGTGG?TGCTGCCAGTGGCGATAAGTCGTGTCTTAQCGGGTTGGA

Forward Strand

0.0- GGCCTAG T TCTCGATGGT TGAGAAAAAGGCTTCC AT TGACCGAAGTCGTC TCGCGTCTATGGT T T ATGACAAGAAGATCACATCGGCATCAATCCGGTGGTGAAGT TCTTGAGACATCG TGGCGGATGT ATGGAGCGAGACGAT T AGGACAATGGTC ACCGACGACGGTCACCGC TAT TCAGCACAGAATGGCCCAACC T

254

5.0+

75+

00+, ' ' 0 ' ' 0 1 ' ' ' ' ' ! ' ' ' T ' '
7001 7011 7021 7031 7041 7051 7061 7071 7081 7091 7101 711 7121 7131 714 7151 7161 7171 7181 791

0.0+

75-

Reverse Strand

5.0-
5. 25.25JBP2-null L. tarentolae

0.0+ QCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGQCTTCAGCAGAGCGCAGATAQCAAATACTGTTCTTCTAGT@TAGCCGTAGTTAGGCCACCACTTCAAGAAQTCTGTAGCAQCGCCTACATACCTCGCTCTQSCTAATCCTGTTACCAGTGG?TGCTGCCAGTGGCGATAAGTCGTGTCTTAQCGGGTTGGA

Forward Strand

0.0~ GGCCTAGTTCTCGATGGT TGAGAAAAAGGCTTCCATTGACCGAAGTCGTCTCGCGT! TGGTTTATGACAAGAA! ATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGAT TAGGACAATGGTCACCGACGACGGTCACCGCTA AGCACAGAATGGCCCAACCT

254
50-
7.5+
00+, ' ' i ' ' | ' ' ' ' ' ' l ' ' ' ' ' !
4981 4991 5001 5011 5021 5031 5041 5051 5081 5071 5081 5091 5101 511 5121 5131 5141 5151 5161 517
10.0+
75+
5.0+
2514

Reverse Strand

25.2S wild- type L. tarentolae

Forward Strand

25-
5.0-
75-
0.0, ' ' i ' ' | ' ' 1 ' ' ' ' ' ' ' ' ' !
4981 4991 5001 5011 5021 5031 5041 5051 5061 5071 5081 5091 5101 5111 5121 5131 5141 5151 5161 517
10.0+

75-

Reverse Strand

5.0-
o5. 121 wild-type L. tarentolae

Forward Strand

0.0+ QCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGQCTTCAGCAGAGCGCAGATAQCAAATACTGTTCTTCTAGT@TAGCCGTAGTTAGGCCACCACTTCAAGAAQTCTGTAGCAQCGCCTACATACCTCGCTCTQSCTAATCCTGTTACCAGTGG?TGCTGCCAGTGGCGATAAGTCGTGTCTTAQCGGGTTGGA

0.0 GGCCTAGTTETCGATGGTTGAGAAAAAGGCTTCCATTGACCGAAGTCGTCTCGCGTCTATGGTTTATGACAAGAAGATCACATCGGCATCAATCCGGTGGTGAAGTTCTTGAGACATCGTGGCGGATGTATGGAGCGAGACGATTAGGACAATGGTCACCGACGACGGTCACCGCTATTCAGCACAGAATGGCCCAACCT

25+
5.0~

7.5+ 3‘7

100~
5000 5010 5020 5030 5040 5050 5060 5070 5080 5090 5100 5110 5120 5130 5140 5150 5160 5170 5180 5190

Reverse Strand



10.0-
75+
5.0-
254 GGG'I'I'A10 wild- type L. tarentolae

0.04 ] TCAAGACGATAG T TACCGGA T AAGGCGCAGCGGT CGGGC TGAACGGGGGQT TCGTGCACACAGCCCAGC T TGGAGCGAAQGACC T ACAC?GAAC TGAGATACCTACAGCQTGAGCTATGAGAAAGCGCCACGC T TCCCGAAGGGAGAAAQGCGGACAGGTA TCCGGTAAQCGGCAGGGTQGGAACAGGAGAGCGCACGA

Forward Strand

0.0- GAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCT

25+
5.0+
754
0.0-, v l ' 1 i U 1 v i ' g v v 4
4860 4870 4880 4890 4900 4910 4920 4930 4940 4950 4960 4970 4980 4990 5000 5010 5020 5030 5040 5050
10.0+

75-

Reverse Strand

0-
254 25.2L wild-type L. tarentolae

0.0+ Q TCAAGACGATAG T TACCGGA T AAGGCGCAGCGGT CGGGC TGAACGGGGGGT TCGTGCACACAGCCCAGC T TGGAGCGAAQGACC T ACAC(}GAAC TGAGATACCTACAGC(}TGAGCTATGF\GAAAGCGCCACGC T TCCCGAF\GGGAGAAAQ;GCGGACAGGTA TCCGGTAAGCGGCAGGGTQGGAACAGGA(}AGCGCACGA

Forward Strand

0.0 GAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGC
25+
5.0+

7.5+

TCCCAGCCTTGTCCTCTCGCGTGCT

Reverse Strand

0-

8873 6883 6893 5903 6913 6923 6933 6943 8953 6963 6973 6983 6993 7003 7013 7023 7033 7043 7053 7063
0.0+
754

0-
5 5. 28.2 wild-type L. tarentolae

0.04 Q TCAAGACGATAG T TACCGGA T AAGGCGCAGCGGT CGGGC TGAACGGGGGQT TCGTGCACACAGCCCAGC T TGGAGCGAA?GACC T ACACQGAAC TGAGATACCTACAGCQTGAGCTATGAGAAAGCGCCACGC T TCCCGAAGGGAGAAAQGCGGACAGGTA TCCGGTAAQCGGCAGGGT?GGAACAGGAGAGCGCACGA

Forward Strand

0.0- GAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCT

254

5.0+

75+

0.0+ ' ' 1 ' ' 0 ' ' ' ' U ' 0 ' ' ' T ' U
7201 7211 7221 7231 7241 7251 7261 7271 7281 7291 7301 7311 7321 7331 734 7351 7361 7371 7381 7391

0.0+

75+

Reverse Strand

5.0-
5. 25.25JBP2-null L. tarentolae

0.0+ (", TCAAGACGATAG T TACCGGA T AAGGCGCAGCGGT CGGGC TGAACGGGGG@T TCGTGCACACAGCCCAGC T TGGAGCGAAQGACC T ACACKFGAAC TGAGATACCTACAGCQTGAGCTATGAGAAAGCGCCACGC T TCCCGAAGGGAGAAA‘;}GCGGACAGGTA TCCGGTAA(I‘;CGGCAGGGT(‘:GGAACAGGA(‘;AGCGCACGA

Forward Strand

0.0- GAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCT

Reverse Strand
o
o
I

0.0-

5181 5191 5201 5211 5221 5231 5241 5251 5261 5271 5281 5291 5301 5311 5321 5331 5341 5351 5361 5371
100+
75+

254 " 25.25 wild- -type L. tarentolae

0.0+ (", TCAAGACGATAG T TACCGGA T AAGGCGCAGCGGT CGGGC TGAACGGGGG@T TCGTGCACACAGCCCAGC T TGGAGCGAAQGACC T ACACKFGAAC TGAGATACCTACAGCQTGAGCTATGAGAAAGCGCCACGC T TCCCGAAGGGAGAAA‘;}GCGGACAGGTA TCCGGTAA(I‘;CGGCAGGGT(‘:GGAACAGGA(‘;AGCGCACGA

Forward Strand

0.0- GAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCCGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTCTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCT
25+ - N
5.0+
75+
0.0-, ' ' ' 0 T ' ' v ' ' ' v g ' ' ' v ' T
5181 5191 5201 5211 5221 5231 5241 5251 5261 527 5281 5291 5301 5311 5321 5331 5341 5351 5361 5371
0.0+
75+

Reverse Strand

5.0-
55. 121 wild-type L. tarentolae I

Forward Strand

0.04 Q TCAAGACGATAG T TACCGGA T AAGGCGCAGCGGT CGGGC TGAACGGGGGQT TCGTGCACACAGCCCAGC T TGGAGCGAAQGACC T ACAC?GAAC TGAGATACCTACAGCQTGAGCTATGAGAAAGCGCCACGC T TCCCGAAGGGAGAAAQGCGGACAGGTA TCCGGTAAQCGGCAGGGTQGGAACAGGAGAGCGCACGA

0.0+ GAGTTCTGCTATCAATGGCCTATTCCGCGTCGCCAGCCGGACTTGCCCCCCAAGCACGTGTGTCGGGTCGAACCTCGCTTGCTGGATGTGGCTTGACTCTATGGATGTCGCACTCGATACTCTTTCGCGGTGCGAAGGGCTTCCCTGTTTCCGCCTGTCCATAGGCCATTCGCCGTCCCAGCCTTGTCCTCTCGCGTGCT
25- o —mmge —
50+

751 38

10.0- T T T T T T T T T T T T T T T T T

v v l
5200 5210 5220 5230 5240 5250 5260 5270 5280 5290 5300 5310 5320 5330 5340 5350 5360 5370 5380 5390

Reverse Strand



g 10.0-
B 75+
o
o 504
E 254 GGGTI'Amwﬂd typeL tarentolae
£ 00- ;GGAGCTTCCAGGGGGAAACQCCTGGTATCTTTATAGchTGTCGGGTTTQGCCACCTCTQACTTGAGCGTCGATTTTTGTGATGCTCGTqAGGGGGGcegAGCCTATGGAAAAACGCCAQCAAGGCGGC;TTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCQTGGGTTATCWCTGATTCT
T 004 CCCTCEAAGGTCCOCCT T TGCGGACCATAGAAATATCAGGACAGCCCAAAGCGETGEAGACTGAACTCGCAGCTAAAAACACT ACGAGCAGTCCOCCCGCCTORGATACCTTTT TGOGGTCGT TGCGOCGEAAAAATECCAAGGACCGEAAAACGACCOEAARACGAGTGT ACAAGAAAGGACGCAATAGGGGACTAAGA
o e T
& 25
@ 4
8 5.0
é 75+
100_ U T U T U T T T T U T T T T T U U T 1
5060 5070 5080 5090 5100 5110 5120 5130 5140 5150 51860 5170 5180 5190 5200 5210 5220 5230 5240 5250
g 10.0-
B 75+
o
p 50-
g 25. 25. 2L wild-type L. tarentolae
£ 00- Q;GGAGCTTCCAGGGGGAAACQCCTGGTATCTTTATAGchTGTCGGGTTTQ;GCCACCTCTQACTTGAGCGTCGATTTTTGTGATGCTCGT(;AGGGGGGCGQ;AGCCTATGGAAAAACGCCAQCAACGCGGC;TTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTch:TGCGTTATc?ccmATTCT
2 0,0 CCCTCEAAGGTCCOCCT TTGCGEACCATAGAAATATCAGGACAGCCCAAAGCEETGBAGACTGAACT CECAGCTAAAAACACT ACGAGCAGTCCCCCCGOCTCEGATACCT TT T TGCGETCOT TGCECCOEAAAAATGCCAAGGACCGEAAAACCACCGGAAAACCAGTGT ACAAGAAAGGACGCAAT AGGGEACTAAGA
il e e I
£ 25-
o 4
8 5.0
§ 75+
100_ 1 1 1 1 1 T 1 U 1 L 1 T 1 U 1 1 1 1 1
7073 7083 7083 7103 7113 7123 7133 7143 7153 7163 7173 7183 7193 7203 7213 7223 7233 7243 7253 7263
g 10.0-
B 75+
o
T o0 .
g 254 282wnd-typeL tarentolae
£ 00- Q;GGAGCTTCCAGGGGGAAACQCCTGGTATCTTTATAGchTGTCGGGTTTQ;GCCACCTCTQACTTGAGCGTCGATTTTTGTGATGCTCGT(;AGGGGGGCGQ;AGCCTATGGAAAAACGCCAQCAACGCGGC;TTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTch:TGCGTTATc?ccmATTCT
2 00- CCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTACAAGAAAGGACGCAATAGGGGACTAAGA
e e e
£ 25-
o 4
8 5.0
§ 75+
10.0- 1 1 T 1 1 1 1 1 1 1 ) 1 T T 1 1 1 1 1 1
7401 7411 7421 7431 7441 7451 7461 7471 7481 7481 7501 7511 7521 7531 7541 7551 7561 7571 7581 7591
o100~
g
B 75+
12}
o 50-
g 5. 25.25JBP2-null L. tarentolae
£ 00- QGGAGCTTCCAGGGGGAAAC@CCTGGTATCTTTATAGTCCTGTCGGGTTTQGCCACCTCTGACTTGAGCG]’CGATTTTTGTGATGCTCGT(‘:AGGGGGGCGGAGCCTATGGAAAAACGCCAQCAACGCGGC;TTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCqTGCGTTATC?CCTGATTCT
B 004 CCCTCCAACSTCCCCCT T TGCGGACCATAGAAATATCAGGACAGCCCAAAGCEETGEAGACTGAACT CGCAGCTAAARACACTACGAGCAGTCCCCCCGCCTCEGATACCT TTT TGCGETCOT TGCGCCEBAAAAATECCAAGGACCEEAAAACCACCEEAAAACGAGTGTACAAGAAAGGACGCAATAGGGEACTAAGA
i B el
@
@
5
]
ox

5391 5401 5411 5421 5431 5441 5451 5461 5471 5481 5491 5501 5511 5521 5531 5541 5551 5561 5571

=3
o
1

2'5 25.2S wild-type L. tarentolae

0.0+ QGGAGCTTCCAGGGGGAAACQCCTGGTATCTTTATAGTCCTGTCGGGTTTQGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGT(;AGGGGGGCGQAGCCTATGGAAAAACGCCAQCAACGCGGC;TTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTC?TGCGTTATCQCCTGATTCT

Forward Strand
o

0.0- CCCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTACAAGAAAGGACGCAATAGGGGACTAAGA

254

5.0+

75-

0.0+ ' ' 1 ' 1 i 1 ' 1 ' | v ' ' ' ] v ' !
53&1 5391 5401 5411 5421 5431 5441 5451 5461 5471 5481 5491 5501 5511 5521 5531 5541 5551 5561 5571

0.0+

75-

Reverse Strand

5.0-
5. 12.1 wild-type L. tarentolae I
e m B m

Forward Strand

0.0+ $GGAGCTTCCAGGGGGAAACQCCTGGTATCTTTATAGTCCTGTCGGGTTTQGCCACCTCTGACTTGAGCGTCGATTTTTGTGATGCTCGT(}AGGGGGGCGQAGCCTATGGAAAAACGCCAQCAACGCGGCQTTTTTACGGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCQTGCGTTATCQCCTGATTCT

0.0 CGCTCGAAGGTCCCCCTTTGCGGACCATAGAAATATCAGGACAGCCCAAAGCGGTGGAGACTGAACTCGCAGCTAAAAACACTACGAGCAGTCCCCCCGCCTCGGATACCTTTTTGCGGTCGTTGCGCCGGAAAAATGCCAAGGACCGGAAAACGACCGGAAAACGAGTGTACAAGAAAGGACGCAATAGGGGACTAAGA

25+
5.0~

751 39

10.0- 1 T 1 1 1 1 1 ) T ) T T 1 1 1 ) )

5400 54‘1 0 54‘20 5450 5440 5450 5460 5470 5480 5490 5500 5510 5520 5530 5540 5550 5560 5570 5580 5590

Reverse Strand



10.0-
75+
5.0-
254 GGG'I'I'A10 wild- type L tarentolae

0.04 $TGGATAACCGTATTACCGCQTTTGAGTGAGCTGATACCGQTCGCCGCAGQCGAACGACCQAGCGCAGCGAGTCAGTGAGQGAGGAAGCGQAAGAGCGCCQAATACGCAAACCGCCTCTCQCCGCGCGTTQGCCGATTCATTAATGCAGCTGGCACGACAQGTTTCCCGA?TGGAAAGCGGGCAGTGAGCGCAACGCAAT

Forward Strand

0.04 CACCTATTGGCATAATEECEEAAAC TCACTCGACTATEECEAGCGECETCRGCT TG0 TEECTCECETCECTCAGTCACTCECTCCTTCACCTTCTCECaEETTATECE TT TEECGEAGAGEEECECECAACCEECTAAGTAATTACGTCGACCETGCTETCCAAAGGECTEACC T TTCGCCCETCACTCECETTGEGTTA
25- o
50-
75-
0.0- T T U U 1 T U T T U T U T T T T T T
5260 5270 5280 5290 5300 5310 5320 5330 5340 5350 5360 5370 5380 5390 5400 5410 5420 5430 5440 5450

10,0+

75+

Reverse Strand

0~
254 25.2L wild-type L. tarentolae

0.04 $TGGATAACCGTATTACCGCQTTTGAGTGAGCTGATACCGQTCGCCGCAGQCGAACGACCQAGCGCAGCGAGTCAGTGAGQGAGGAAGCGQAAGAGCGCCQAATACGCAAACCGCCTCTCQCCGCGCGTTQGCCGATTCATTAATGCAGCTGGCACGACAQGTTTCCCGA?TGGAAAGCGGGCAGTGAGCGCAACGCAAT

Forward Strand

0.0- CACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCC

TCACTCGCGTTGCGTTA

Reverse Strand
o
=
1

o
o
1

v v 0 ' ' i T v v v 1 v ) ' 1 ' v ' 1
7273 7283 7293 7303 7313 7323 7333 7343 7353 7383 7373 7383 7393 7403 7413 7423 7433 7443 7453 7463

b=
o
1

5 5. 28.2 wild-type L. tarentolae

0.04 G TGGA T AACC"‘ET A T TACCGCQ TTTGAG TGAGC TGATACCGQTCGCCGCAGQCGAACGACCQAGCGCAGCGAGTCAG TGAG?GAGGAAGCGQAAGAGCGCC?AATACGCAAACCGCCTC TCQCCGCGCGT TQGCCGA TTCATTAATGCAGC TGGCACGACAQG T TTCCCGAQ TGGAAAGCGQGCAGTGAGCGC AACGCAAT

Forward Strand

0.0- CACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTA

254 /- - - & e e e s e T

5.0+

7.5+

0.0+ ' ' ' 0 T ' ' v ) ' v ' v ' ' v ' D
7601 7611 7621 7631 7641 7651 7661 7671 7681 7691 7701 7711 771 7731 7741 7751 7761 777 7781 7791

0.0+

75+

Reverse Strand

5.0-
2.5~ 25.25JBP2-null L. tarentolae

0.0+ $TGGATAACCQTATTACCGCQTTTGAGTGAQCTGATACCGQTCGCCGCAGQCGAACGACCGAGCGCAGCGAGTCAGTGAGQGAGGAAGCGGAAGAGCGCCQAATACGCAAACCGCCTCTCQCCGCGCGTTQGCCGATTCATTAATGCAGCTGGCACGACA@GTTTCCCGA?TGGAAAGCG@GCAGTGAGCQCAACGCAAT

Forward Strand

0.0- CACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTA

25+
5.0+
754
0.0- v v i ' 1 ; v v v v 1 v ; ' T v v ' il
5581 5591 5601 5611 5621 5631 5641 5651 5661 5671 5681 5691 5701 571 5721 5731 5741 5751 5761 5771
10.0+
75+
5.0+
2514

0.0+ $TGGATAACCQTATTACCGCQTTTGAGTGAGCTGATACCGQTCGCCGCAGQCGAACGACCGAGCGCAGCGAGTCAGTGAGQGAGGAAGCGQAAGAGCGCCqAATACGCAAACCGCCTCTCQCCGCGCGTTQGCCGATTCATTAATGCAGCTGGCACGACAQGTTTCCCGA?TGGAAAGCGQGCAGTGAGCQCAACGCAAT

Reverse Strand

25.2S wild-type L. tarentolae

Forward Strand

0.0- CACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTA

25+
5.0+
75+

Reverse Strand

0-

5581 5591 5601 5611 5621 5631 5641 5651 5661 5671 5681 5691 5701 s711 5721 5731 5741 5751 5761 5771
00+
754

5.0-
254 12.1 wild-type L. tarentolae

Forward Strand

0.0+ §TGGATAACCGTATTACCGCQTTTGAGTGAGCTGATACCG(,‘,TCGCCGCAG;CGAACGACCGAGCGCAGCGAGTCAGTGAG(;GAGGAAGCGQAAGAGCGCC(‘:AATACGCAAACCGCCTCTCQCCGCGCGTTGGCCGATTCATTAATGCAGCTGGCACGACA@GTTTCCCGA(‘:TGGAAAGCGQGCAGTGAGCQCAACGCAAT
0.0- CACCTATTGGCATAATGGCGGAAACTCACTCGACTATGGCGAGCGGCGTCGGCTTGCTGGCTCGCGTCGCTCAGTCACTCGCTCCTTCGCCTTCTCGCGGGTTATGCGTTTGGCGGAGAGGGGCGCGCAACCGGCTAAGTAATTACGTCGACCGTGCTGTCCAAAGGGCTGACCTTTCGCCCGTCACTCGCGTTGCGTTA

25-
5.0-
75 40
10.0- 1 U 1 1 1 1 1 1 1 T 1 T 1 1 1 ) 1

5600 56‘10 56‘20 5530 5640 5650 5660 5670 5680 5690 5700 5710 5720 5730 5740 5750 5760 5770 5780 5790

Reverse Strand



10.0-
75+
5.0-
254 GGG'I'I'A10 wild-type L. tarentolae

0.04 TAATGTGAGTTAGCTCACTCATTAGGCACCQCAGGCTTTAQACTTTATGCTTCCGGCTCGTATGTTGTGTQGAATTGTGA?CGGATAACAATTTCACACAQGAAACAGCTATGACCATGATTACGCCAAG;}T

Forward Strand

0.04 ATTACACTCAATCGAGTGAGTAATCCGTGEEETCCGAAATETGAAATACGAAGGCCGAGCATACAACACACCT TAACACTCECCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGA
25-
50-
75-
0.0- T T T T T 1 T 1 T T T T U T
5460 5470 5480 5490 5500 5510 5520 5530 5540 5550 5560 5570 5580 5590
10,0+

75+

Reverse Strand

0~
254 25.2L wild-type L. tarentolae

0.04 TAATGTGAGTTAGCTCACTCATTAGGCACCQCAGGCTTTAQACTTTATGCTTCCGGCTCGTATGTTGTGTQGAATTGTGA?CGGATAACAATTTCACACAQGAAACAGCTATGACCATGATTACGCCAAG;}T

Forward Strand

0.0- ATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCCGAGCATACAACACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGA

25+

5.0+

754

0.0- v ' ' ' 1 ; v v v v 1 v i
74?3 7483 7493 7503 7513 7523 7533 7543 7553 7583 7573 7583 7593 7603

0.0+

75-

Reverse Strand

0-
5 5. 28.2 wild-type L. tarentolae

0.04 TAATGTGAGTTAGCTCACTCATTAGGCACC(;CAGGCTTTA(,‘,ACTTTATGCTTCCGGCTCGTATGTTGTGTQGAATTGTGAGCGGATAACAATTTCACACA@GAAACAGCTATGACCATGATTACGCCAAG;T

Forward Strand

0.0- ATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCCGAGCATACAACACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGA

254

5.0+

75+

0.0+ ' ' U 4 ' | 1 ' ' ' ' U 0
7801 7811 7821 7831 7841 7851 7861 7871 7881 7891 7901 7911 7921 7931

0.0-

75-

Reverse Strand

5.0-
2.5. 25.251BP2-null L. tarentolae

0.0+ TAATGTGAGTTAGCTCACTCATTAGGCACC(;CAGGCTTTAQACTTTATGCTTCCGGCTCGTATGTTGTGTQGAATTGTGAGCGGATAACAATTTCACACAQGAAACAGCTATGACCATGATTACGCCAAGQT

Forward Strand

0.0+ ATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCCGAGCATACAACACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGA

254
50-
7.5+
0.0 ' ' U | ' | ' ' 1 ' U U g
57&1 5791 5801 5811 5821 5831 5841 5851 5861 5871 5881 5891 5901 5911
10.0+
75+
5.0-
254

0.0+ TAATGTGAGTTAGCTCACTCATTAGGCACC(;CAGGCTTTA(,‘,ACTTTATGC'[TCCGGCTCGTATGTTGTGTQGAATTGTGAGCGGATAACAATTTCACACAGGAAACAGCTATGACCATGATTACGCCAAG;T

Reverse Strand

25.2S wild-type L. tarentolae

Forward Strand

0.0- ATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCCGAGCATACAACACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGA

254

5.0+

75-

0.0+ ' ' U | ' | ' ' 1 ' U U U
57&1 5791 5801 5811 5821 5831 5841 5851 5861 5871 5881 5891 5901 5911

0.0+

75-

Reverse Strand

5.0-
o5. 121 wild-type L. tarentolae

Forward Strand

0.0+ TAATGTGAGTTAGCTCACTCATTAGGCACCQCAGGCTTTAQACTTTATGCTTCCGGCTCGTATGTTGTGT(,;GAATTGTGAt’f‘CGGATAACAATTTCACACAQGAAACAGCTATGACCATGATTACGCCAAGQT

0.0 ATTACACTCAATCGAGTGAGTAATCCGTGGGGTCCGAAATGTGAAATACGAAGGCCGAGCATACAAGACACCTTAACACTCGCCTATTGTTAAAGTGTGTCCTTTGTCGATACTGGTACTAATGCGGTTCGA

254
50-
7.5+
100+ ' ' 0 ' | 1 ' ' ' U U i
5800 5810 5820 5830 5840 5850 5860 5870 5880 5890 5900 5910 5920 5930

Reverse Strand



IPD ratio

Polymerase

7

Supplementary Figure S4

Position

Sequences used

AACTCCACAAAC
CCCTCCCCCGTC
CCCTCCGACCCG
CCCTCGCGGCGG
CGATAACACCGC
CGCTGCAAAGAC
CGGTCCCGCCCG
CGGTGCGGGACG
GACTCGCACCCA
GGGTCGCGCCGG
GGGTCGGAGGGG
TAATGCCACGCC
TGATACGGCGTG
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