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Figure Legends

Figure S1. RACE products and reconstructed su(Hw) insulator transcripts. A) RACE
amplification products for su(Hw), mod(mdg4) and CP190. All genes had a single transcript for
the 5” and 3’ RACE reactions, with the exception of mod(mdg4) 3° RACE, which had nine
groups with varying molecular weights. All groups were cloned and sequenced. Each of the
groups gave the following Anopheles stephensi mod(mdg4) isoform: group 1: isoform C; group
2: isoform H; group 3: isoform O; group 4: isoforms A, D, L; group 5: isoform G; group 6:
isoforms K, N; group 7: isoforms I, M; group 8: isoform E, J; group 9: F, P. B) RACE and
walking primer sequencing data from su(Hw), mod(mdg4) and CP190 from An. stephensi. The 5’

and 3’ UTR sequences are highlighted in yellow and bold letters indicate exon-exon junctions.

Figure S2. Alignment of Su(Hw) protein complex. Alignment of predicted amino acid sequences
encoding Su(Hw), Mod(mdg4) and CP190 from An. stephensi and D. melanogaster. The red color
indicates highly conserved residues and the blue indicated less conservation as determined by

alignment using Cobalt (http://www.st-va.ncbi.nlm.nih.gov/tools/cobalt).

Figure S3. Predicted protein domains encoded by the gene orthologues of the su(Hw)-
insulator complex in mosquitoes. Protein sequences were aligned using the ClustalW

algorithm. Identical and highly conserved residues are highlighted in gray. The zinc-coordinating



residues are indicated in red. Abbreviations: STEPHE, Anopheles stephensi; GAMBIAE,

Anopheles gambiae; AEDES, Aedes aegypti; CULEX, Culex quinquefasciatus.



Tables

Table S1. Oligonucleotide primers.

Primer Name Sequence (5° 2 3°) | Application Reference
S7-F GGTGCACCTGGATAAGAACCA S7 controls Brown et al.,
2014
S7-R CGGCCAGTCAGCTTCTTGTAC S7 controls Brown et al.,
2014
Su(hw) F14 CCAATTTACGGGGTTGTTCGC Genomic and RT-PCR This study
Su(thw) R14 ACGCCCGGGCACTTGTATTT Genomic and RT-PCR This study
Su(hw) F15 TGATACTGGACATGAAGCGCA Genomic and RT-PCR This study
Su(hw) R15 ATGCTTCCGCAGCGCA Genomic and RT-PCR This study
Su(hw) F16 CCGTGCGATCTGTGCCC Genomic and RT-PCR This study
Suthw) R16 TCCATCGTGGTGATCTGATAGATG Genomic and RT-PCR This study
Su(hw) F17 ACCGAGAAGGAAAAGATGGAAAAG Genomic and RT-PCR This study
Su(hw) R17 CCCATCAGCATCTGCAGCA Genomic and RT-PCR This study
Su(hw) F18 CCGATCTTCCTGAGCGACG RT-PCR/3’ RACE PCR This study
Su(hw) R18 CCTTACGCGTTTATAAGGTCTTTAGAAG | Genomic and RT-PCR This study
Su(hw) F22 GCGATATCGCCCAAGCGAGAAACG Probe synthesis This study
Su(hw) R22 TAGCGGCCGCCTACTTGTTCTTCAGCA Probe synthesis This study
Su(hw) R25 GAGTCGCCCAAAACTAGA 5’ RACE PCR This study
Su(hw) qPCR F1 AGGACGGTCGGTTGATACTG gRT-PCR This study
Suthw) gJPCR R1 | CGGGCACTTGTATTTGTGTG gRT-PCR This study
Mod F12 GACTGAGCGGCGGTAAGCG Genomic, RT-PCR This study
Mod R12 TTTGTACGATTGAATGCGGTTACG Genomic, RT-PCR/5” RACE | This study
PCR
Mod F13 CTACCCGCCTTTATCAGTACCGC Genomic, RT-PCR/probe This study
creation
Mod R13 AGCTCAATGTATTCCGGCTCAATC Genomic, RT-PCR This study
Mod F14 ACGAAAATGTCCATCAGTGCTAG Genomic, RT-PCR/3’ RACE | This study
PCR
Mod R14-1 TCCACGAATCCAGATACGCCAG Genomic, RT-PCR/probe This study
creation
Mod R14-2 AAGACCGCCAAGGCTGGAG Genomic, RT-PCR This study
Mod F15 GAACTGGCACGGAACAATC Genomic, RT-PCR/3’nested This study
RACE PCR
Mod qPCR F1 AAGCAACTCCCTGCACAAGT qRT-PCR This study
Mod qPCR R1 CTGTTCCGTCTCAGCATCAA qRT-PCR This study
CP190 14F CATCCAATTTCGGCAACG Genomic, RT-PCR This study
CP190 14R CAGCACCGGTTGCTTCACAA Genomic, RT-PCR This study
CP190 15F GACATGAACATGACCGTGCT Genomic, RT-PCR/probe This study
synthesis
CP190 15R GCCGGGTGATTTCGATTCCT Genomic, RT-PCR/probe This study
synthesis
CP190 16F GATTCGCCCGACTACGTGGA Genomic, RT-PCR This study
CP190 16R ATGGTTGTAGAACGCTTTGTAGCT Genomic, RT-PCR This study
CP190 17F GATTCGCCCGACTACGTGGA Genomic, RT-PCR This study
CP190 17R ATGCCGGACGCCACATT Genomic, RT-PCR This study
CP190 18F CTGTCCAACATTACGCTGCC Genomic, RT-PCR This study
CP190 18R TCCGGCTTGTCGGACG Genomic, RT-PCR This study
CP190 19F CATAACGATAGCCAAAAGTCCG Genomic, RT-PCR This study
CP190 19R GTATCCTCCGACCAATCGCC Genomic, RT-PCR This study
CP190 20F ACGATTCGGAAGATCGGCAG Genomic, RT-PCR This study




CP190 20R TTTGTCCTTATCCTCTTCGTCGC Genomic, RT-PCR This study
CP190 24R ATCGGCACTATCACGTCGGC 5’ RACE This study
CP190 26F CTAACTACAACAGTCACAGAACTGGC 3’ RACE This study
CP190 gPCR F2 | GGACGAGCTCACAGAGGAAG gRT-PCR This study
CP190 gPCR R2 CCTTCACACCGGTCACTTTT gRT-PCR This study

All primers were oligomer ssDNA strands synthesized to order by Sigma Aldrich (sigmaaldrich.com). “RT-
PCR?” refers to the primer’s usage in the primer walking strategy.

Table S2. Detailed analysis of the transcript-specific sequences of the Anopheles stephensi
mod(mdg4) transcripts.

Anopheles | Anopheles | Intron3- | Exon | Intron | Exon5 | Intron | Exon 6 3 cds
stephensi gambiae 4 (bp) 4 4-5 (bp) 5-6 (bp) UTR | length
name homology' (bp) | (bp) (bp) (bp) (bp)
Mod A None 7091 88 33 141 95 200 138 1519
Mod B None 7903 356 - - - - 47 1446
Mod C R-A 8442 406 252 22 - - 243 1518
Mod D R-N 9558 392 - - - - 102 1482
Mod E None 13,827 332 - - - - 41 1422
Mod F None 14,897 218 - - - - 105 1308
Mod G None 15,368 109 74 259 - - 208 1458
Mod H R-K 16,415 458 - - - - 381 1548
Mod I None 18,799 320 - - - - 100 1410
Mod J R-R 19,380 356 - - - - 106 1446
Mod K R-L 22,232 176 - - - - 317 1266
Mod L None 24,598 371 - - - - 211 1461
Mod M R-T 27,919 323 - - - - 89 1413
Mod N None 28,639 143 - - - - 305 1233
Mod O R-I 35,113+ 461 - - - - 231 1551

poly-N?2
Mod P 003438-RA | 44,010+ 287 - - - - 95 1377
poly-N2

'Anopheles gambiae homology refers to transcript-specific regions in An. stephensi transcripts with a low e-
value (<le-10) hit against the An. gambiae mod(mdg4) transcripts.
2Poly-N refers to a poorly sequenced region of the An. stephensi genome that was an indeterminate length.




Table S3. Transcript abundance (AACq) and statistical analyses of differences in A4s-
su(Hw), As-mod(mdg4) and As-CP190 mRNA abundance in embryonic, larval, pupal
and adult developmental stages, and in ovaries and midguts of adult females.

Sample Su(Hw) [p-value] Mod(mdg4) [p-value] CP190 [p-value]
Eggs 1.80 [N/A] 3.79 [N/A] 13.07 [N/A]
L4 1.02 [0.980] 1.02 [0.0006] 1.03 [0.070]
Male pupae 1.29 [0.999] 1.63 [0.008] 2.41[0.007]
Female pupae 1.24[0.998] 1.32[0.002] 2.430.007]
Male 5.54 [0.001] 4.60[0.814] 6.68 [0.000]
Female (adult, sugar fed) 1.14 [0.993] 2.00 [0.042] 1.52 [0.036]
FEM 6 hPBM 1.55[1.000] 1.69 [0.011] 1.61[0.031]
FEM 24 hPBM 2.17[0.999] 4.98[0.371] 5.02 [0.000]
FEM 48 hPBM 4.50[0.032] 10.26 [0.000] 7.75[0.000]
FEM 72 hPBM 5.50 [0.001] 10.75[0.000] 10.54 [0.003]
FEM POST-OVI 2.30[0.999] 2.41[0.589] 3.38 [0.095]
Ovaries 3.84[0.543] 7.65[0.0005] 4.40 [0.015]
OV 6 hPBM 2.7510.990] 5.24[0.526] 2.00[0.329]
OV 24 hPBM 2.74[0.990] 7.07 [0.0032] 4.03 [0.036]
OV 48 hPBM 5.49 [0.028] 13.07 [0.000] 12.11]0.431]
OV 72 hPBM 4.58 [0.179] 11.2410.000] 11.88 [0.186]
Midgut 2.12[1.000] 1.60[0.093] 2.7410.189]
MG 6 hPBM 1.78 [1.024] 1.30[0.038] 1.88 [0.381]
MG 24 hPBM 7.87 [0.0001] 2.11[0.338] 5.12[0.002]
MG 48 hPBM 2.12[1.000] 1.01[0.125] 2.4210.297]
MG 72 hPBM 2.04 [1.000] 1.88 [0.542] 1.91[0.417]

P values calculated with a ¢ test. P values <0.05 were considered significant (shown in bold).
Abbreviations: L4: 4™ instar larvae, FEM: female, hPBM: hours post blood meal, FEM POST-OVI:
females post-laid eggs, OV: ovaries, MG: midgut.
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A) RACE amplification products for su(Hw), mod(mdg4) and CP190.

su(Hw) mod(mdg4) CP190
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GTGTACAAGTGAATTTGATCGCAAATATCCACCAAAGATGCGCTTCGGTGGTGCCAAAGTGG
TTTGCTAGTGGTTTGCTGACCGATGGTTGTGCATCAAACATTCCTACACACAGTTCTTTCGGT
GCGTGCGATTGGTTTGGCTGTAGGCGCATATTGTGTGACCAGAACGAGCGTGCATGCTAATG
CCCGCCTTCGCGCGCGCTTCGCGCGCGCGGCCGTGTAAGACAGTAAACATCGCGTTCTGGTT
TCAGTTGGCGTTAGCGTTGGTGCTCGTACAAAAAACAGGGGAGAATCCAATTTACGGGGTTG
TTCGCGCTTGGATCAAAGCAGGCGACGTTTCTAGTTTTGGGCGATTTCCCCATGATGGTAGG
CAGTCGGCGATCCGTTGTCGGTGGAGTCCGTAGCGGTGGGGTGAAGAAGGAAGAGATTTTG
GTAAACGTGCAGGTGAACGGTAACGACGAGATTGACCTGGTGCCGGTCAACAAGAGCGCGG
ACTATGGGAGAGGATCGAGCGACGATCGAGACGGTGATGAGGAGGAAGAGGAGGACTACG
AAGATCTGTCCGACAATCCGGACTCGGATCCGGATCTGCTCGAGACGGAGGACGGTCGGTT
GATACTGGACATGAAGCGCAGCAAGTACTGTGGCAGGTGTAAAAAGATTTTCAAAACATCA

GCGGAACAGAAAGCACACAAATACAAGTGCCCGGGCGTTGTGGATGAGGTGCAGGACGTC
ATCCTGAAGGAGCGTAAGGCGGCCAAGCATGCGAACCCGGGCGAAGAGTTCCACAAGTACT

W
-

“u
V-1 - i po e

B) Reconstructed su(Hw) insulator transcripts.

su(Hw)




GCAATCCGAACCCGGACAATCCGTGCTACTGCTGCGGTGAGGATGTGAGCACCGCGCACGT
CGGCCACATCCGCTGCAAGTTCTGTCCCAAATCGTTCAAAGCGTACGAGTACATGGAGCGGC
ACCTGAGCTCGATCCACTCGGAGTCGGACGCATTTCCGTGCTGCTACTGCAACGCCAAGTGC
AGCACGCAGGAAATTCTGGACGAGCATCTGAAGACACACGACGAGGGCAAACCGTACGCGT
GTATGGCGTGCGGTAAAGATTTTACCCGCCGCTACCATCTGGACCGCCACGAAAAGCACACC
AAGTGCGGGATCGTTCCCAAGGAGGTGGAGGTGCTACCGTGCGAGGTCTGTGGCAAGGAGT
TTACGCGCATTGACAATCTGCGGGAACATTTGCGTTCGCACATGGGGCAAGGGGCACGCAA
GCGGGATTACCAGTGTCCGTACTGCTCGAAGTCATTCTACGGCTCATCGTTGCTGAACATAC
ACATACGCACGCACACGGGCGAGAAACCGTTTCCGTGCGATCTGTGCCCGATGTCGTTCCCG
TCGACCGGTGCGCTGCGGAAGCATCGGCGCAAGCATACGGGCGAACGGCCGTACCGCTGCG
ACGAGTGTTCAGCAACGTTTGCCGCGCGTGAAACGCTTAACCGGCACCGGAAAACGCACAC
CGGCGAGAAGCCGCACGTGTGTCAGGAGTGCGGCAAACGGTTCATCCAAGCGACACAGCTC
CGGTCCCACATGCTCAACCACAGTGGCGACAGTGCGTTCCAGTGCAGCGAGTGCGATGCGA
CGTTCAATCGCAAAGCCCGGCTCACGGAGCACATCAAGTTCACGCACAAGGGAGAGCAACC
GTTCGAGTGCGAGAAATGTTCCAAAACGTTCCTGCGCAAGGATGATCTCGCACGCCACGAGC

TGATCCATTCGGACGTTAAACCCTACGAATGTTTGGTGTGTAGGAAATTTTTCACCACCAAA
AACGCTATCCTGTTGCACCAGCGGACGCATCTGGAGGAAAATCCGGTCCAGTGTAAGGTTTG

CTCCGGCACCTTCAAACGGTCCGACTGTCTGATGCGGCACATGCGTACAAAACACCGCGAC
TTTTTGGACAAAATTATCGACGATACCGAGAAGGAAAAGATGGAAAAGCTGACCACCACCA
AGCGAGAAACGGAAAAGGAAGCGGTGGTGGAGATAGACGGTGCCATCTATCAGATCACCAC
GATGGACGATGCACCCGCGAAGGGGACCGCTTACACCGGCAACAACCAAACGGTGGAGGTG
TTCGAGGTGGTAGAGCTCCCGGCAAGCGCTTCGGACGCGATACCAAACACACTGCCGACCA
CCTCGGTACCGTACGAGCTGGTACCGGTTGTGGATGATACGGAAGTAATACTGGGCGACAG
CAGTCCGGTAGAGTTTGTCGGTAAAGCAAACACTCCAATCGACGTGGTTGTGAAGAAGGAG
GAAGATTCGTTCAAAAAGGTAAAGTCCCCGCCCAAAGCGACTGTCGTTTCAAAATCAAGCG
AACCCGTTGCACCGAAGGTTGTTGGTAAAGCTAGCGAAGGAGAACCGTCGCGCAAGAGCGT
TCCAAGCACTTCAAAAACAACGGCCACGATAAAACCGAAGACGGAACATGTAGTAGCTGTG
CGTGCGAGCAATGAACCACCACAGAAAACGCCACCGAAGCTAGCGAAAGAGATTGCGCGCG
AAAAGGAGGAACCCAGCACCAAGCTGGCAAAGAAGCCGGCTACATTACCAACCGCCCGACC
GAAAGAGGCCAAGAGCAGGGCGGTGGAGGAAGCGAAGCTGAAGCGCAAACGTGAACCCAA
ACCGGCCACCCCGAAGCGAATGCGCCCGGACGAGGACAGCATTCCGATCTTCCTGAGCGAC
GATATGCTCGAGCAAAAGATTTCCGAACTGCTGCAGATGCTGATGGGGGAGGATATGTTGC
GCAGCTTCGGTTGGCCGAACGCACCGGTCGAGGTGGTGCTCGGGCGCGTCATCCAGGGCTGC
GGTCATCAGCCGGCAGACTAGGAGGCCGGTGACCATACGACGCGCATGCGAGAAAACACCA
AGATACTGTTTTCCGTCACGATGGACGATGACGACATTAAGGCTTTGCTGAACAATCACACG
GTCGACGAGGTGATCATGCACGTGCTGAAGAACAAGTAGTTCGCGCGCGCGGGGCTAATCT
TCAAACGATGATGGTACACGGTGCAATGGGTTCCAGATTGATCGTACAGTTGCAGTCTACCC
TTCCTACATCCTGTAACGCAATGTGGCCTTCTAAAGACCTTATAAACGCGTAAGGTTATAGA
GTATTGCTTTTTTTTTATTATTCAATGAAGATTTATCAATGTTTTTATTAAACACAGTATGCAA
TGTATACAATAAACAAGAACTGAACTAACTCCACAC

mod(mdg4)

Mod-RA
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT



CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGCGGACGAAAACTTGCTGTTCGGTCTGGACAAAAAGCGCACC

ACGCGAACGGCGGTGGTGTGCGGCGGCAAACACTTGTTCCTCACCAGCCACTTTCT
GTACCGCTCGAACCTGCGCCGGCAGGGCCGCAATGGCGACGTCATCTACTGGGAGT
GTATCTACAACCGGGGCCAGAAGTGTCGCGGACGGCTGAAAACGATAGGCAACAAC

ATCTACATTTCGAACGGCAAAGTGGAGCACAACCATCCCAACGACCGTAAGCGTAT
CGTGAATGCGACACTGTGCCGAACCATCATGATGAAGGACATAATGTCTCTGTAAA
AGGACATCCGCCGACTCTTACAGCAATGTACAACGGTCGTTTGGGCTCATTTCGAAA
TAAAGCAGTTTTATGTTTTATGAAAAATGAAGCAAAAGGCTCTCTTTCTAGTTATAT
CTTTACGGTTTTCCCATTTACAAACATCCTTTTTTTACAAAGTATGATGAATGTTGGT
GAAGCTGTACATCGTTTAAAGTATGGCCCGAGGAATAGGGGAATTTTTACTAAGAAT
AAAAGCAATGGGTATAC

Mod-RB
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG



GAACAATCGACACAAGCACGGACGAAATATCGCCATGGCAGACAGTTAGCATCACCG
ACGGCGGTAAAGCGCGATCAGGATGAAGGACCGCGCACCGACAGGATGATGTTTGT
CCGCAGTTCGTGGGGCCGTAAGCATCTGCTGTACGATGGGTACACGTACGCGTCGAA
CAAGCGGGTCGAGTCGACCAACACCACCTACTGGCGCTGCACGTTGTTCCATCGGCG
AAATGTGCGCGTACCGTGCGGGGTGCGCTGTACGGTGCGCGACGGGCAGATCATCA
AAATGTACGGCAAGCATAACCATCCGCCGGAAGTGCACAGCTTCGATGGCAAGCAG
GTCGAAACCGATTACTGTATACATGACCCGTGAAGAAATAAAGTTTACGAGGGCTTT
TCGGTAAAGGAAGGTGTAACTAC

Mod-RC
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA
TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA
GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG
GAACAATCGACACAAGCTGCTCCGACTTTGGAAACGAACAGCAACGGACCACCACCG
TCCGGTTGTCTGACCTCACGGACGGCTGGCACTAACGTTGAGCTGAAGTTCATCAAG
AGCCCCTGGTCCACGCCGTGCCTGGTGTTGAACGACTTTCTGTACAATGCGCACAGT
ACGCGGGGCGAAATTGGCTACTGGCGGTGCCACAACTACTCGCGCAAGGTAAAGGA
AGAACGGTGCCGGGCGCGGTGCGTGATCAAGAATGGGCGGCTCAGTGCGCTGACCG
GTGCCCAGCACAATCATCCACCGCACACCGAAAAAATCGAGCGCATCGTGCGCCGC
AATCTGGCGGACGAGCTACAGGAGCGGGAAATGGCACGCAACCAGCAGCACCAGG

AGGCGGAGGCTCTGCAGTGTTATCAGCCAGTGGCCCAACAGTTCCCATAGCCCCCA
ATAGAATGTGTGGCGCGGGTGGGGTTAGCCAGCAGCAGGAGCAATAATCATTGAAA
ATTTGTGCAATAAAACAATGTGAAACGGTGTGCAATATTGTGGTGCATTCTGACGGG
GAGCACTAGGGCCAACACTTGGGCCAACACTGAGCAGTATTTACCTCTGAGCCAAG
ATCCTATCTTAAGAATAAAGCTAATCTATTGTTTCGTGTGCGCGCAGGAAGGTTGTG
CCTCATCAGC

Mod-RD
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT



TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTITG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGATTGTTCAGTGTTGCATCCGGTGGCAACGGAATCCAGCGTG

CAGGGAGGCCACATCTACATACGCAGCCAGCGCGGGTTGCCACTGTTGGCGAAGAA
TGACTACATCTATCGGTGCGAGCGCGCGCGCAACCAACGTTCGTACTGGCTGTGCAT
CCGGTACAAGACGCACCGGTGCAAGGGCCGGCTGATCTGTCTGAAGAACACGGTGC

TGAAGGAAACCAAGCACTGCCATCCGGACGATCGGCGCCGGCTGGCGATGTCGGAC
AAGTGCGTGATCGATCTGTCCGGCATCAATATCAACGCGTGGGTTAAGTCGGTTGGG
CCACGGAAGCCGGTGCGCCGCGCCAGCGCCAGTGCGCCGGCGGACCTTGTTACAGG

CTTGTGCTGTTGATGTCAAAAGGGGGGGCAAAAACAGGAAATGATTAGCGATAAGA
TTCGTTTGAAGAGCATTTTTGCGGGCTATTTGTGAAATAAATAAAACCACTTAATGA

CG

Mod-RE
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA



AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGTGGACAAACAGCTGACGAAGCGTAAGGGCACCGAGCTAAT
CTCGCTGATCGACAACCAGGATGTAGCGTTCGGCGAAACGGACAACGGTGGCAAGC
AGCTGACGTACCGCAATTACATCTACCATCGGAACCTAACGACGGGCAGCACCGTG
TACTGGCGCTGCTCGAAAGCGATGCGCCTCAAGTGTAAGGCGACGATCGTGACCAG
GGGCGATCTGATGCGTGTCAACAACGTCGAGCACAATCACGTCCCGATGCGCCGAC
TGACGTACGGATTGGGTGTGAACGAGAAGCGCAAGCTGAAGAAACGCAACGATCCG
TGGACTCGATGAGCGCGCAATAAAATTGGTTTAAACCTCTCGCAACAACCGAA

Mod-RF
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGAACCAGCACGCTACATTGTTGGAGTGCGGGGTAGCCGGAAG
CTGAAGGTGGGCGACTATACCTTCACCAGGAACAAGGAGTGTTCGGACAAAACGTA

CTGGTCCTGTGCCCGGGCGGGCATGCATCGGTGCAAAGCGCGCGTCCTCACCTACAA
CAACAAGAACGGCGAACAGACGTACATACTGCGCAACGGCTTCCACAATCACGAGC

CGTTCTAGTGCAGCATTGCTTTGCTTGTGTGTACAATAAAGCTTTTTCGGTCGGGCGG
GCATGATTGCTTTATGAAAACCAATAAAACGATCTTAAGACACACATTTTACCAC

Mod-RG
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT



CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGGTGGTGTACATAGTCGGGCAGCGTGGCAGCATACTGCTCTC
GGTGAATGGGCATCGTTACGTGAAGAACCGCAAGGGCCACACGAAAACCTACTGGA

TTTGCGCGAAAAAGCGTTGGATGCCGGGCGCGCCTTACAACGACCGTGTCGGAAAA
CGATCACCGCACAAGCGCCGAAGCACCGAAAATCATTCTCATGTCCGGCATTCACA
ATCACGCCCAGCCGACCAACTTCCGGCGCGTTAATGAGGGCAGGCAACCGACCACC
GTACCACAGCCGATTCGAGCCGGGCGGGATACGGCCGCGGAAGGGAGGGCGTCCA
ATCAGCAGCCCCCCATACTGTCCACCACACCACCGCAGCGGATGCTGATGAAGGCG
AGAATGATTTCCCTGCAGTTGTCCTGTGGCAGAGAAGACGGGGGCCGGAAAGAGTG
AATCACCTGCCCTGCTGAAATGTCTTCTTTCCCCTGGAGAAAGGCACCCTGGCAGCC
ATGGCAGCCGGAAGAGGTGTTGTTTGCTTTAATAAGGCCCAATAAAATGTAATAGG
GCGCGCTCGTGCGTGCGTGCTATACTGAACC

Mod-RH
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG



GAACAATCGACACAAGATCGCGCGCGGGCAACTAAACCAACGGTGCTGAACGGCAA
GCAAAACTCCGGTGCCGTTGTGACGACGTCGGTGAAGCAGCCGCGCATTCCGAAAC
ACGTAAAGTCACCCAAAATGAAGCGCACCATCCGATCCCAGGGGGGAGAGGAGGA
GGAGGAGCAGGAACCGTCGACACTTGCATTCCGTGTGCGCAACACGCCGGTCGCGG
TGGACGAGACCAAGATCCAATACACTACCGGGCGCGGTAACAACGTGCTCGTGTAC
GACGGCCATCGGTACATCAAGAACAACTGCTACGGTGGGAAGGTGTACTGGAAGTG
CAGCAAGTGGCACACGATGTGCATGGCGCGCGCAATAACCTCGATCCTGCATCCGA
ACCAGTGCGTGCTGAAGAACTCGCACAACCACGGCCCGCTGAAGGAAGACATCACG
CTGGATGTGCCGCAGGACTGGCGATAGATTTCGTTAACCGAGCTAAAAGGACAAAA
CCGCTGGCCCTTTTTTTGTTGCTTCTTTGCTTGCTTTTGCTTTATACACAAACCGATCC
GGTGGCCGAGGCGATAGCGTCGCCGGTCTTCGCTCGGCAGGAAGGGCCGGGATTCA
AATCCGATCCAGACCCCCGTCTCCCGGTACGCAGGGCTCTGACTACTTTACTACGGG
TAAAATTAAGTCACAGAAAGCCAGAAATGGCTGGCAGGCCGGAGACTTCTCGAGGT
TGTGTAGTGCCAAGGAAGAAGAAGAAGAAGAAGATCACTCTGTAATGATTATTGGC
GTGTAGGTTAAGTGTGAGAGGAGGGGTATGGTCAAATTCCGACCTACAATAAATCC
TACATACAGGCT

Mod-RI
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT

CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGAAGTGATTAAGCAGGACGCCACCGCCTCCACAACGATCTGC
TTCCGGAAGAGCCAAAAGGGCAAGCTGCAGCTATCGCACGACGGGTACTACTACTG
TATGGAGAAACGGATACAGCGCAAAGAGTACTGGCGCTGCATTTACTACACGACGA
AGATCAAGTGCCACGGGCGGCTGCACCGGGACGACAGCAAGGTGCGCTACATGGGC
GCACACAACCACGCGCCCAAGCTGTTCAAACGGGCCGACTACAAACGGCTGTCCGA
GATTGTAGGGCTGTCCGCCGAGGACCAACCAACGACCGGCAAGACGCACACTTGAA
CACCAGCTGAACAAGGATTACTTTCTGAGAGAGAGATAGAGTATAAAGCGAAACAA
TAAAGCGTTACACAATAAACGATCATGCCGAACGTCCCACATC



Mod-RJ
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGCCGCCATTCTCACCGCAACGCCTGAACCGCACTCGTCGTCG
TGGATCGCGGTGGAAAAGTCCGTGCTGCAGTACGCGACAACGCAGCGCGGCCGAAC
GATGCTCATCTTCAGCGGCTACAAGTTTGTGGAAAATCGGCAGAGCAAGCGGAACA
TCTTCTGGCGCTGCGCCCGCTACGTGAAGCACGGTTGCCGGGCCGCTTGCGTGACGT
CGAAAAATGGTGCCGGCACCCAATCGATACGGTTGACCGGGCTGGCCCATAGCCAC
CCGCCGGAAGATGGACGAACCACGGACAGGGCGAGCGATCAACCGTCCACCACCAC
CACCACCACCATGGTGTCGGTCGTTGGACAGTAGATCGAGCAATAATGGTAGGAAA
GGGCGAGCCAACGTGCGTGTGAGTGCATTTATTTTCCGCAGCCGATTTTCAGCGCTT
TTTTTAAAATAAATAATTCAAAGTACG

Mod-RK
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA



AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG
GAACAATCGACACAAGTACGAGCAGGATTCCCGCTTGCTGACGCCCGAGTTTTGTGT
CACCCAGCGCGGTCATCCATTGCTAGTGCACGGCGGCTACAGCTTCACGCGCAATGG
CGAGTTTTCCGACACGATCAACTGGCGCTGCTCGATGTACCGGAAAAGGAAGTGCA
AGGCCAAAGCGATCACCGTTAAAACCGATGGGCAGGATTCGGTGAAGCTGACCCAC
GCGATACACAACCATCCCCCCGGGCTTCCACGGCAGAAACACATCAAACACTGCTG
GACCGAAATGCTCACACTGGCACCGACGACGACGACGACGGCGACGGCAACGACG
GGACCGCTCGCACAGCTGGACGATGCATTCGGCGACATTATGGGACTGGCGGATGA
ACATGACTTTTTCATCACCATTAAGGACGAATCGCTCCACATGGATTGCATTGAAGA
TTCACTGTAAGGTGGTTGTCGCAGAGATGAAAGAGATTAAAGATTCAAACTTGTGA
ACG

Mod-RL
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA
GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGATCCCGAAGCACCACGCAACATGGTGCTGAACGTTAAGGCC
GAAGGGATGAAACAGCAGCCGCCAAAATCGGGCACCGCCACCAGCCTGGGCCTGA
AGAAGGTGTACAAAACCGATGACGATGGGGAAACGATCGATGTGGAGCACAAGTTT
GCACTCGATTTGCGGCTCGAGACGGGTTGCAAGGGCCGCCCGAAGCTCATCATGGG
GGGGTACGCGTTTTTCCGCAACAACAGCAGCAACAACAAGACCTACTGGCTGTGTTC
CAAGAGTCGGCTGCTGAAGTGTCGCGCCCGCATCATCACCTTGGACGGGTGCTCGG
GGATGATACTCAAGAATCAGCTCCACAATCATCCACCCACCGAGCTATAATACGAC
GGGCCGGCGGTGGCTCTGTTGCTATACTTTTGTTTTTTGAATTCCCTCTTAACGAACT
CTGTTTTGTAGTTTATATCTCGCAGGGGGCCATATATTTGAAAAGTATTTTTCGTCGC



CCAGTTTATGCAATACAGTGAATTATGTTTAGTAATAGTATGATCATCATCGGTTCAT
GAAATAAAAGCGTACGTACTACTGCAATCAC

Mod-RM
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAGGTGTTGATGTGTCCAGATCCATTACGCTATACCGTTCCCGGC
TTACGTTCATACGAGGACAGCGCGATCACAAGCTGCTGGTGGTTGGCGGGTACACCT
ACGCACGGAACAATTCTGCCAAGAACACCCCCATCTACTGGGCCTGCCGCACGTCGT
ACGCTAGCGTGCGGTGTAATTCGCGCGTCGTGACTACGCACATGGCGGACGGCACG
TACCGCATCGTGATCACCAACCCACGGCACAACCATCCGCGTCGGGTCGCACTGAC
GAACGAATATTTGCACAGCTTAAGCCTGCTGAACCGTCCATTCAATCGGAAGTGAAC
GGTTGTGGTAGGTGAATGACGCCGAACTACTCGCGAGAACGTAGCTTAAACTGGGT
CAGCTTTCGGAAACGGAAAAAGAGAATAAAC

Mod-RN
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC



AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAG

Mod-RO
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA
CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAG

Mod-RP
CTAATACGACTCACTATAGGGCAAGCAGTGGTATCAACGCAGAGTACATGGGGGCGAAGTA
ACTGTGCTAGGAGCTGGATGCCGTCGCTCCGCTGTCCGTGTTTGTGAAAACTATTTTATTCTT
TAGACTTAGTGTTTAGTTACACTAAAATTCAGTGTATTGCGTGAATTTAAGCGTCATTGACTG
AGCGGCGGTAAGCGGAAGCGTCGTCCAAGATGGCGGACGATGAGCAGTTCTCTCTATGTTG
GAACAATTTCAATTCCAACTTATCGGCGGGATTTCATGAATCCCTGCAGCGTGGTGATTTGG
TGGACGTGACGCTGGCTGCTGAAGGTCAGCTAGTTCAGGCACATCGCCTCGTTTTATCAGTA

TGTTCCCCGTATTTCCGGAAAATGTTCAACCAAATGCCTAAGAACCAACATGCTTTCGTTTT
CCTGAAAGATGTTACCCACTCGGCGCTCCAGGATCTCATACAGTTTATGTACTGTGGCGAGG
TGAATGTGAAGCAAGATGCCCTACCCGCCTTTATCAGTACCGCCGAAGCATTGCAAATCAAA

GGATTGACAGAAACGGGCGATAGCGCACCAGCACAACAGTCGCCTGTCAAAGAAGACCCG
CCGGCGGTCCCTGTGGCGACAGCCAGTATTTCCACCACCGTCCCCGTCACTCCCCAACGAAC
AAAGGTTCAACGTAACCGCATTCAATCGTACAAATTAGAATCGGAAGAGAGTGGCGATGAC
AAAATAGTGCATTTGCAAGCCAGCACATCTCATCACGTGACGGCCCAGCAGCTTCAGGCCCA
GACAAGCGCTAGCTCTCAGAAACGTGCCATGCCACAGCGTGGCGTTCAGAGTCATGCAAGC
AAGCGGACGAAAATGTCCATCAGTGCTAGCAGCGACGGATTGGACACATCGGACACGGTAA



CCACACCGACCCAGGCACAGACCATACAGACAGTCCAGATAGTGAAGCAACTCCCTGCACA
AGTGATTGAGCCGGAATACATTGAGCTACCGATGGAATCTGTCAATCCTAAGGCTGAACCAG
ACTACACGGACGAGGCAGCCGAAATCGAAACGGTTGATGCTGAGACGGAACAGGAACACA
AGCTATCGGAACATGAGCAAGGCGATGCGGACGATGATGGCAACTACGTTGAGGATGAAAC
GTACGGAGACATGGGCATGGGCAAGTACGAAGAATCATACCTAACGGAAGGCGAGGAAGG
AGCGAAACCTGGCGTATCTGGATTCGTGGATTCGTACACATCGGACGGAGGAACTGGCACG

GAACAATCGACACAAG

CP190

NCCATGCTTTCCCNTAAGCAGTGNNATCAACGNNCAGAGTACATGGGAAACAGCAAATTTC
GTTCGTTTTTAAGTCAACTTTTGTGCGAGTTCTCGAAACAAAGCACAGTTTTGATTTGGTGAA
GTGCTGGCAGAGNTGAAAAAAGCAGTTAAAAAGGACGCGCAGTGAGCACAGTGCATGTGA
ATGATGTAATTAAAAGATGACGCGTTACGCGGAGGCCAAGTCGGTGAAGGTGGACAACTGG
GGTGTGTTTTTCCTGCAGAAGCTGCAAAACTTCTTCAACAAAACCGACCACTGCGATCTGAC
GCTACAGTTCAACGACAACTCGCAGCTGAAGGTGCACCGGCTAGTGCTGTCCGCCTGTACGG
ACTACTTTAACCATCTGGAAAACGTGTGCGAGATGTACGACGACGTACTGATCATGCCGATG
GATCTGCAGGCCGACGTGATAGTGCCGATTGTGAACTTTATGTACACCGGCACGCTCGAGTT
CCAGTACAATATGTACGACCGGCTGCTGAAAACGGCCACCGACATGAACATGACCGTGCTG
CTGAAGCTGCTCGAGGCCCATCGGCAAACGTCGTCGCGAATTGTGAAGCAACCGGTGCTGTT
GAACAAGCAAGCGCCACGTCCTCGCGGTGCTCCAGTGTACCAAGGCGCTGGGCCGCGCGTT
ATGCCCGCACAGAGAGGCGCGAACGTGGGACCGAGACCGCGATTACCGGTGGCACGCCAAC
CGATGCATATGTACGGCCACAAAGGGGCCGGTCACAGCACAGCAAAGGACGTCAAGCCAGG
TCCTTCGCGGTTCGATGACGGCGAAATGGGCGAAGGTTTCGAGGGATCGTTCGATGGCATT
ACGTACGAAACCAAACCACTGCTAACAGCCGACCAGGTGAAAAAGGAAGAAGAGACATCT
CCGTTCGAAAAGCTGCGCAAAGGCTACACCAACGCAAACGTGGTGAAGCGATCGTCCAGC
GGTTCGCTCACATCTCCGCCGGCCAAGAAGCCGAACCTGGATGAAGTGAAAGAATTCACC
GAAGCGGCCCGCATGCGAAGCCAGCTAGCGACGGCGAATGATGATGATTCGCCCGACTAC
GTGGATGACGATACCCACTTTAACGACGACGATGATGAGGATTATCAGCCACCGGCTTCG
GTAAAAGCCGCTTTGGCAAAGTCCGCCAGTCACCACGCGGGAACGGTCAAGCACGGTACC
ATCAAGCAGGAATCGAAATCACCCGGCTCGGGTGGCAATTCGAGCGCGATGAAACAGATC
ACGGTAAAGGACGATTCCGGCAGCGTCGATCATGCGAAGATCATATCGGAGGTGCTGAAG
AAATACCCCCATCTGGTGAAGAAGAACAAAAACATCAAGCTAAAGATCATGCAGAAACCG
TCGCCGAACAATGCGAACGCAACCAACGCCAGCAGCGCCTCGTCCAGTGCGGTAGCGACA
CCGAAGATGGAAGTGCGTACCGCAACGCCTTTAAAGCAGGACCTCTCGATGGTGCGCCGC
GCGACCGCAAACATACGCAGCGAAACAGCGAAACCGTCAGCCGGGTCCGCGACGTCCACC
GGTAAACCGACCACCGGCACAACCAAAACGATCGACGCGAAAACGATGCACGCGCTGATC
GCGAAGGGTGCGGAAAACACCACCGGCCCTTGGTTGTGTTTGCGGTGCGGCATCAACGGC
CGTCCGATCAGCATTCCGAGCTACAAAGCGTTCTACAACCATTTGATCCACAAGCACAAG
GAGCGCATCGATGTGCGCATCTGCGAGCACTGCGGGTTCAAGGCGCAGCAGCGCAATCCG
CACCTGATCTACCACTGGTTCACCGAGCACAAGGTGAAGCCCACGATCAAGTTCCCGCGG
TGCGACGAGTGCGATCACGTCGCAATGACGGCGGACGATTTGCAGAAGCACGAGGAGGAG
GCGCATTCCCGGGGCGACCTGCAGCAGTGCATCTACTGCAACAAGGTGTTTGCGAAGGAG
ATGGAGCTGTACGATCACATGAAGGAGCAGCACAAGGCGCGTGCTATCGCGGACGGTGTG
CTGGAGTTTACGGACGATGAAGACTACCAATCGCAGGAGGAGGAAGTATCGTCCCCCCAG
GGGGGCAAAACGTACTCCGCCCAAGGGGCTAGCGGAGAAGGTAAGATCAAAATCTTGTCC
AACATTACGCTGCCTCCGGCGAAGGGATCGAGCTCGGCGGCGGCTGGTGGTTCGGTGCGT
CACATCACGCTCGAACCATCGTCCGAAGCGGAAGCACTGAGCAATGTGGCGTCCGGCATC
GCCACCAGTCTGACGCTTGTCGGTGACAATGGGGTCGTGATCGACGACCCCAACTACCAG
AATCAGTTCATCGAAGCGGAGCTGGCGAGCGTGCATGGGGAGAATGCGAGCACGGGCACG



GAAACAACCATCCCGAAGCTGGTGACTGCCGATGGGACCGAGCTGCAGCTGACTCAATCG

CAGAAGGATGAAATAATTTCTCAGCTACAAAACACTGGCGGTGGCAACGACGTGGTGATG
GTGTTGAACGAGGACAACTTTTCGGTCGGATCCACGATACAGCTGGACGAGGGGGTGCAG
ATCGTAGACACGTCCTCGCAAAACATTATGGTAATGTACAGCCAGCCGGAGGGTGGCGAA
TCGGAACATAACGATAGCCAAAAGTCCGACGCGAAGGTGGCCGCCGCCGATGTGACGACG
GCATCGGAAGACGACAATTCGCAAGCATCCGTCTCGCTGTCCGAGGACAAGGCAGCATCG
TCGATCGCGGACAAGCAACCGTCGCTTGAGGGTGGCGATGAGAGCCAGGAATCGCGCCGT
ACGGACGCGTCCGACAAGCCGGAAGCCGAAGACGAAGGCAACACCACCATGGACGATGAC
GTGGACATGTCCGGTGGCGATGTAACGTCGGAAACGAACGAAACGCTGCAGCAAGCCGTC
AAGGACGAGCTGATGGATCTGGAGGACGAGTTGCGGGCCCCCGACACGTCGGCCGACGGA
ACGAAGGAGGACGAGCTGAACGATTCGGAAGATCGGCAGCAATCGGACAAGCTGAAGCTG
ATTTCCGAGCTGGAAGGCGATTGGTCGGAGGATACGGCGGAAGAACAACCCGGCACACCG
GCTGTCGCGGACGTTTCGGAGAAGGCTGCCACGAAAAAGGTGACAGCAACGGCAACGGTT
GATAAGAAAGCAACCGCATCAACTCCTGCCGCCAAAACAGCGTCAAAGCCGACCGGCGGA
GAGAAAAAGCCCGTAGCGGAAGCGGTGGCGACAGGGAAGAAGAGGCCTCTGGGTGAAGCG
CCAGCAGCAGCAGCAGCAGCACCCCCTTCCAAGGAGCGTAAAAAGTCAGGAGGCGAGGAG
AAACTTTCCGAAAAGGAAATCGATAAGCTGCTCGATGATTGGAACAACGAGGCAAAGCTG
GACGAGCTCACAGAGGAAGCGGATCTCGAGAAGGAAATAGCAAAAGTGACCGGTGTGAAG
GCTGCTGAGACCGGCGAGAGTGATAGTAAAAAGCCGAACGAGGTGAAAAAGGACACTGCG
GCTGCGGATGCGACGAAACACGACAAACCGGACACAACGGACGCGGACGCGGACAAGCCA
ACGGTGGAGGAAGAGGAGCAGGAGGAGGATGTGGAGGAAGAGGAAACGGTTACACCTGCG
GAAGAAGGAAAGGAAAGCGTCTCGGTGAAAGGGAAGAAAAATGGTACAGCCTCCGCCACT
GAGACCAGCCGGAGCAAGCTGGAGGACACCAGTGAACTGGACGAAGAGCAGGAAGAGGAC
GACGATGATGGCGACGAAGAGGATAAGGACAAAGCGAACGCTAAGTCGAAGGAGGTTAGC
TCACTGTTGGGCGAGTGGGATGAGGACGATGATCTGTGAAGGGATCAAAGTTGACCACACA
TGTAGTAGCTTACAAAGTTTTACATTTACATTACGTAGTCAGTTTTTACACCTGCCCGGGTCC
GTAGGAAANGGTCGCCAAGCCNGGGGCGTGAGANNTTTTGANAGTTGACCACAGAGGGATT
AACGTTAAGATACGTTGTACGCAAACGATTCCGCTTTTGAGTAAACCTGCGGTAAGGTAGTT
ATAAAGGTAATAAGCTATTATAAAGGTAATAAGCTANNTTAACNGGCTACATCCTATATCGA
AAGGTTNTGA



Figure S2 Amino Acid alignments
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ADVIVPIVNEFMYTGTLEFQYNMYDRLLKTATDMNMTVLLKLLEAHRQTSSRIVKQPVLLNKQAPRPRGAPVYQGAGPRV -

LPQORVLGPSPQSRNVATPIAQRANTQRGSTG- - -NTMSRTSGGSNRSPYGDSSN--------~------—-—-———~ VKQ
MPAQRGANVGPRPR - - -LPVARQPMHMYGHKGAGHSTAKDVKPGPSRFDDGEMGEGFEGSFDGITYETKPLLTADQVKKE

EPTSPFEQLRKGYNNN- - -KRPAQTSLLSPPSKKPSLEEVKEFAEQQRMRKOTAAEYGDNDPEYDGGMLYDDVHAGDDDD
EETSPFEKLRKGYTNANVVKRSSSGSLTSPPAKKPNLDEVKEFTEAARMRSQLATANDDDSPDY - - - -VDDDTHFNDDDD

DDMPPQPSTSKQQSPOGTQTQ- -LEHGSTTIILKQDSP---- -~ SQTPTITIVKDSSNAKLNHTKITIAEVLRQYPHIVKGH
EDYQPPASVKAALAKSASHHAGTVKHG- -TIKQESKSPGSGGNSSAMKQITVKDDSGS -VDHAKI ISEVLKKYPHLVKKN

KNIKLKIMPNTPAAPTEKSAPATVKPPANQSSATTSPHKKLHVSFKADKSTPLI - - -TAQQKAASSQQKSGTSQTTGNQG
KNIKLKIMQK----PSPNNANATNASSAS-SSAVATPKMEVRTATPLKQODLSMVRRATANIRSETAKPSAGSATSTGKPT

TGANPPANTAAAQKRRIDSKTMHALIAQGAENTTGPWLCLRCGVNGRPISIPSYRGFRRHLINTHKETIDPALCEHCGWR
TGTT---------~- KTIDAKTMHALIAKGAENTTGPWLCLRCGINGRPISIPSYKAFYNHLIHKHKERIDVRICEHCGFK

SVN-NRELHFEMYMEHQTKSLLYTFAECALCNQSYRTKGELEAHINEVHTDDNKOQCIYCNKVFEQELQLYRHEMKSYHKE
AQORNPHLIYHWFTEHKVKPTI -KFPRCDECDHVAMTADDLQKHEEEAHSRGDLOQCIYCNKVEFAKEMELYDHMKEQHKA

QALEDGIIDETDEEFLGSQDEEEEA-EGDEE- - -QEPEQTGKVRILSDISLPATSA------------ ITVOQAQ-----
RAIADGVLEFTDDEDYQSQEEEVSSPQGGKTYSAQGASGEGKIKILSNITLPPAKGSSSAAAGGSVRHITLEPSSEAEAL

—————————————————————————— QEQLQEEDVEQVQQE----------VKFVGADGNEVELTDEQRKEILSQLNQQQ
SNVASGIATSLTLVGDNGVVIDDPNYQONQFIEAELASVHGENASTGTETTIPKLVTADGTELQLTQSQKDEIISQLON- -

AGATAGG--VVMVLSEP----------- EAEHVKQETDEKSLA------ GTEEEYDDSQIYSELGAADSVESAKKNIADE
---TGGGNDVVMVLNEDNFSVGSTIQLDEGVQIVDTSSQNIMVMYSQPEGGESEHNDSQKSDAKVAAADVTTASEDDNSQ

SKESIDNLEWAENLIAESEEQSNKEPKSDKPRDDISEKLKELTGDWTEDEN- - - -DDDVDDKPATAELASELANKDPEPT
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VKDELMDLEDELRAPDTSADGTKEDELNDSEDRQQOSDKLKLISELEGDWSEDTAEEQPGTPAVADVSEKAATKKVTATAT

-DEKASKAEVQIKKEAELENDQEEFIKEDSPIPHSDSVAELREAVTA- -~ -~~~ -~ SEGEDDVHLEADNIRKELLDELTIA
VDKKATASTPAAKTASKPTGGEKKPVAEAVATGKKRPLGEAPAAAAAAPPSKERKKSGGEEK- -LSEKEIDK-LLDDWNN

EAEKPDQEKDIVQSEENATTEALDRSVIDEDDLVPPTQVSTEQMEIDEPAAEKAAENNEDTRTADEKEAVEDKPNQTQDV
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Figure S3 Amino acid alignments
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