8 Appendix

A. Multiple Sequence Alignments of Experimentally-

Mapped Nucleosome Datasets

The sequence datasets were aligned using Clustal W (Aiyar, 2000; Higgins et al.,
1996; Thompson et al., 1994) and coloured using the MView multiple sequence
alignment viewer application (Brown ef al., 1998). The results are also sorted by pair

wise sequence identity.
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CHICKEN CORE DNA DATASET

Identities computed with respect to: (1) CC56_145/1-183
Colored by: consensus/65.0% and property
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1
CC56_145/1-183
€C129_143/1-183
€C239_147_TRIMMED/1-183
€C11_148_TRIMMED/1-183
€c21_142/1-183
CC24_146/1-183
cc186_142/1-183
€C72_143/1-183
€C124_145/1-183
€C143_145/1-183
€C234_145/1-183
€C170_146/1-183
CC68_144/1-183
€C133_144/1-183
CC131_148_TRIMMED/1-183
cC45_145/1-183
€C04_142/1-183
€C183_147_TRIMMED/1-183
€C132_146/1-183
€C123_145/1-183
cC14_143/1-183
€C200_145/1-183
CC69_145/1-183
€C156_143/1-183
€C77_145/1-183
CC26_144/1-183
€C17_146/1-183
€C173_146/1-183
€C52_145/1-183
€C35_146/1-183
€C07_145/1-183
€C33_145/1-183
€C27_145/1-183
€C159_145/1-183
€C99_145/1-183
€C225_144/1-183
€C118_142/1-183
€C208_147_TRIMMED/1-183
€C178_142/1-183
€C107_144/1-183
€C125_145/1-183
cC85_144/1-183
cC84_145/1-183
€C216_145/1-183
€C182_143/1-183
€C142_147_TRIMMED/1-183
CC36_146/1-183
€C203_146/1-183
€C53_143/1-183
CC176_144/1-183
CC48_145/1-183
€C168_143/1-183
€C29_147_TRIMMED/1-183
€C110_147_TRIMMED/1-183

B B B H B B B B 1 . . . . : . . .
——————————————— TGCTGCATCCAGGGCTTGCGTTCTTTACGTGTCTGTAAATTAGAATTACACAAC, TATTATTAGCCCAAACAGATCT--ATTTGAC-CATGAATATTTTTTTTCAGAAACAGAGAACAAACACACTATGTTACAAGTTATAGAGA-—=—=—=—===-=-=——--—

—~GTATTAATGTTCATTTTAAACTTATAT-TATCATTAAATGACAGAATC-ATATATATACATATATATATATATATATGTATGTGTATTTATGTA: TGCATAAAACAAGTGATACACAAAGCAATTGCTCACCATCCACCAACTGATGCT-
———————————————— CCCCAAACATCTGAGAA---ATTTCATTCATTGACAATAAAGGAAATAATACTGTGTTAATTAGATGAC. CTGAATGACAT. TAGTGAATATATAATAATT. GAAGAAGTTCACATAATAGTTCTGATT. TCG-—————————————————

GGCATTCTTCTGCTTTCTAAGACTTTATAAATCTATAGGAGATATTCCACTGTTTCCTTCTCTGAT-CTTTGAGGATCTAAGGC-ARATTATCATTGCTTCARATCTCCATCACTTCTA-~CTTCTCTAATCCTATGCARATGAG-~—=—=—=—=-=-=-=—

T

—GTCCACTGCAAACGCAGTTTTTCATAAGTTCTCCCAAAACCTTCGTGCAGATGGTCAGAGAAGAGCTGGCAGGATACAAGGAATGCCTTGAAAGAGGAAATGAAA, TAAAGAT. AGAAGAGAAAGAC-
—=TTGCATTTTTGTTGAAAGGAGCCATCTCCTCCTTCCCTGATC-AGGCAAGTGATGGTTCAATTGAAGATAATTCT--TGTTGCCTGACATTGCACTTAAGATACTTCAAGGCAGATTCTTTACTTCAGTARAATAGCACGAGGAAGAT - ————————————————
GCACCATTT--TCAARACCTGCCTGTTT-TCAGAGGACGCCTATGATTTGATGCTTCAATAATCACCCATTTATGTTTTCACTATTATTGCATCT TATGTG-~GARAAARRACA

ATCCTTTATCAAACCTGAAAGCAAGGCTTCACAGTTTTTGCTG— —~TTCATAGGACTGTGCTTAGCCAAAGTAGCAAAATGATTGTACCAAGATACCAAGATAAA-GAGA! GAGGAAGAAAGARAA.
————————————— GAGAAGTACACAGCTGGAACAGAGTAG CAGTCTTGCTTATAT-TTCTCACAACTAAAACTCCAGTAAATCTCATGGAGTTTG--AATCAGAC---TTCCAAGCCTGGAAGATATGAATCATAA-ATCAAAGAAGAAGGTATAGGAGAA-————————————————

TTGTTTAAGCGGCTCCAGCAGCARACTAGGTCCTTT-CAAGTTGCTGTGTACTTTGGTCTGTGTCACARAT-TGACAGT TTCATCAGAARACAAAGT GAAGACTGTTGAAAGCTAGC-CATGT

——————————————————— TAAATTTTCCAGTACAAAGTACAAACCGTTTA-AAATTAGG TAC. CTTCTGGACCAAGG-ATAAATT. GATGTTAACATGAAG-CTGTTTATTTCT-TTGTAAGAAATGTGAACGTCTCCTGCTTTACCTGTATTGTCATG-—————————————-—

G GGACAGATCAG. GGAGCCTAGGGAATCTGCACAACAGAGGAAAAACAGCCAGGGATAATGCTGCCATACACTAAGCAGCAATGGCTACGTACTTCCAGAAATAAGGA-—~———————==—=——=-—=

——————————— GTAATTTGAATTACCTTATTTCTTAACTCTGCAAAGCTGCACATTAAGAGTCCAGTGCATCTTGGAACAGG--CAAAGAGCCTCTACTGTARATAA- ~CTCATCT - TGGGATATTCAAGGTGGTTAACAGAGT TTATGCTCTTTTGAACA- —=——==—=——=—==—=—-=-—
————————— ATGTCTGGTTTTCCCTCTTTTTAATGCAACATCCACTGT TAGCCCTTTGA--~TCATCTATGAAGTAGGCAGAAC-ATAAAATATGTCTTGGCTTTATTTTAG-~------TAGCTG TTAATARACTAG TCTAAACTAGAGAATTA-—=——=——=————=——=——
———————————————— GTATTTCTACCACTCATACTGCACCACAGCACTTGTGCACGGTGAGAGGTGGCCAGGAAGGAT TAACA---~TGACCTTTTC-TTAATAAACAGACTATAAGCTTTTAGAGACTGG---GTGGTAAACAAAGCARAGTGCTTGARAAGAGCAGA-———————-====

————————————— TCCTGGTACTCAGCTCACAGAATCTTTGGGAGAGGACTTGCAC------TGTGAGATCTGATGCATGTGTTGGGCTTTTAGAGCTTTGCAATGAAACAGTTCTTAATAATAAG, TGAATTGAAGGACTGATTTAGAAGGTAGGAGTGA- ———=—=-=========—
TTTTTTTTTTTTTTTTTTCTTTGGTTTTTACAGTCTTCTGGATTGAAGACCTCTATTAGT TGAAACACACAATGCTGCCTGTCAAAGTAAGGGAAGTTCCA-TGTGCCCCAGTTACCTGGGGTT-~CCTTTGGCGCAGATACAGC T~ ————mmmmm—mmmmmm e e

—~CGCTATCCAATCATCCGGA: CCACGCTTCTGTAGGTTACCTGCAAA-CATGCTGTGTGAGACAGTGACGAGTCCTTCACTGAAATCAATATAACCA--CATGCACTGCTTCACCGTGAGCTCTCCAGCACGACGTCATCATAAAAAGCT -

TTTTTTTAATGTCTCTCCATTCTCTGGGGATTTTTGTTTTAACTCTTCCA---GCACACCATGC-AGAAGATACTGGTGAGTTGGTCCCATATTAGGGA-CACTCAGCATTACAGCACCTGAGTTTTCCCAAGAAGCTCARATCATTA-———————=======—
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CC73_145/1-183 - -CTCTTGCTCTCCAAATTTCTTTCCTCCTGTTTACTG-GCACAACTACTTC--TGCATCAAGGAACTGATCCAGATGE. TAACCCAG. --AACATCAGCTGGCTTCTGGACTGGGCTCACAATGTAGCTGCACAACAGAAGGGCA-

CC137_145/1-183 TGGGAATTGTGGATTTTTGAAGAA--AGCAAAGTCTCTACC-TGTTTCCTTAC----GTGTACATTTCCTTCCAC--AGGGATGT TGTAAGCACTCCGGATCAAGT TCTTAGCAATGAAATAATAATATACTGAAATGACAGACAGAGG,
cc4l_142/1-183 oo CCATATGTARATAAATCTCTGGGTGCGTTCTATAAATAGCCACAACTCCTTCATTACAAATGGCCTTTTTGCTCTCAGCGCAGTTA-CACAGAACCTGAACCT TGTCCAGGTGGAGGTCATAGCATC-TTATGAGCGTACACCT ——————=——==—————————————
CC139_145/1-183 oo CTGGAAACTCTTACAACAAATAGARARATAACTGCAARATCATCAT-GGATTACACAGCACCACTGTTAC. TAGTTTTTAATATATT-AATGAGCGATGAAGAGATGTTTTAATARATAGTTAATGAGTGATGCTAT TGGTATACA - ————===—===——— ===
CcC141_143/1-183  —mmmmmmmmmmoooo TGCTTAGCACCACTGTTTTCAACAGAAATCCCAAACCTAACTCTATCCCAGGC. CCATGACAGTCTGATTTGTCACATTTCTAAAGCCGAGGTTCAGA--AGTCACAGCGCAGCAGTTTGTTAGCACTGGTGTGCAAAAGCT

CC106_144/1-183  —oooooooo oo TAAACTTCTGAGGACAATTCTGTCTTCTTTCACTCCACTTCTTT-TTTTTCTTCTTTTTACTGTGCT TGTAAT TCATGAGTGAAGAAT T---~CAGGGTGATAAACAAAAAACCA-TGTTTAGACTCACACACTCTTCTTAAAACAAGTG-———————————~—
CC163_143/1-183 oo TGATCCAAGTGCACACTCATGTTTGGTG-—--GTCCTTCTTCAGCCTTTTCTAGGGGAACATTTATTAACCTTTTGTCTCTGGAAAAGTTTGACCCCACCAAAATTGCACTAATTAT. TACAGCTTCAGAAACACAC (1 U ——
CC195_142/1-183 —mmmmmmmmmmmmmoo o CTCCTCAGTTTCTCTCTAGTTCATCTGTGTTGCATGCCA--ACTGTAGGAATAGGAAGGAAAGCAGCCTCAGTTTGCTGAAGGGAACATGACACCCTAAGTGTTCGGGCTAGGGAGGAGTTTAGCTGTGTATTTCATTTTTTTT

CC103_143/1-183 oo ATTTTTCATTTACCGATGCAAGACCTTTGAGTAAAATGGAAGGAGATAATCATCTGCT--CAACTCTG. CAT. GCGAGGTTGT-ACAT. GTGAC---GGGCTGTTTCTCTTCTTGGT TTGGAATTTAGT TTGTCTTTGGT === === === = mmmmm =
CC148_147_TRIMMED/1-183 ———————-—— TGAGTATTCTCARARATGTGATATT-ACTCTTACTTTTCATGGGTAGTTCAT TAGAGAATAT, GACTAC. CCATAT. --GATATGCAATGTTAAGTACATGCAACTGCAGCTGT --ATAAA-TGACAGACATTCAATTTTAAACA———————mm—mm——mmmmmmmm e
CC194_145/1-183 oo TTCTTGCAGACCTGTCTGAGTGATTTAC CCAT TCCTAATTAAT, TG. GGTTAGACACAGCTTAATAC, TGCGCTAGAAC —-TGAAGAATGTCTGAAAAT-TGCTGGGTACTTTAAAGGA ————————————————————
CCl161_145/1-183  cemmmmmmoo GGCCATATGTATAACTGTACCCTGATCTTT-AATGGCTTCTCCCCTTTTGACTGCTGARATTATATGCATTCAAACGTGTATTGARATGACATACCTGTGGTCAGCTCCAGAGTTTTCTTCTCTTTGAGTAGTG, o

CCO01_142/1-183 oo AGTTTCTGTCCATTCTT---TTTCATAAAAACATCAAAGAGTTTCATCTATTGGCAGCTTTGGTACCCCGTAGCCTTAGACT-GCTTTCATGT TGATCCAAGGAAGGTTCACAACCAGTTTTCTCTAGTCGGTGGCCCATGAGACA-———————————=—
CC236_144/1-183 oo CTGTGAAACTTGCAATGCTTGCTCTGCAGAGACCACTGACTCTAACTTCTAACTTCTGTARAAT -—-AGAT-GCTATAAAAATGT TTTAGTCTT--TGGCTTT TAGAAGGTCACTATTAAGT TTAGAAAACACAGAGGAAAAATCTTAGA-—————————————
CcCc188_143/1-183 - TTTTCAGTGATGTGTTTGCATATATTGTGTT-CC. TACAATTTCAA-—-ATGAAGATTTAAAGTTGTCTGCCTTTTTAGATGGAATAGGATTGGAAGAGACCTTC-~AAAGATCGTTCGGTCCARCTGCCTGAGCCCTCCAGGGT Gmmmm—————— == === === —
CcC199_145/1-183 oo ACCA-GATTTCTGCTCTATAGGGCAGCTGGAAGTGAATTTCATTATC-TTGAGTCACAAT-TAGAAAAATGTTTGATCTCTTTACTTGT--ATAATCTTATGTGTGGCTGAGC G, --TGC G. GGTAGTGG GAT——————————m—mmmm—m—m—m———
CC128_146/1-183 —--oooooooooo TCACTGATATTAAATTTGCTGACATCACTCTTCAACAAGCA--GATAGGGATTACATGGAGCCCAGGGAGAA-AAATGCAGACTGTCATTCTGTAGCCTCCGTGGCTTG. CTTGTCAT. TTATG TGAT———— e
CC120_147_TRIMMED/1-183 CCAGTTGATAGAGAAAGAAGTTCTICT. ~ ATACAGCACTCACAGGCATAGATGTATTTTTGGATACTCTGAGTACCTCTTTTGGTCTCTGTGTTCATCAGGCAGACCCAGTGTGGTGTCTCATTCTGCCTGGARACCCTG-———————————————
cc8l_145/1-183 oo AGGTATTCTGGAAATTATATCTCT-CCTGATAATCTA-ATGCTTCATATATGTTTTAAGTG. TACTGCTTATTCCTAT. CGATTTACAGTGTCAGAGGTGT--—--TGGCAATACC--ATACC-TTACAGTGTCTCCATCAGGAAACTGG-—————————————————
CC119_146/1-183 ~TGCTTCTC-CCGCTGTCCCCTTTCCTTCTGTCTGTTTTAACAGTGACCTTGCCA-~~CCACCAGAGTC-AAGCCACCACCACTCTCAAGCCTAATTTAATACTAT TAAGGAAGAGTCAGCT TTTTCCTTATGCTGGAAGTATGCARTAACA -~ =~ == ==========-=

€C145_147_TRIMMED/1-183 -
€C65_144/1-183 -

GATTTGGAATCAAATAATCC--CAATTTCTGTGTCATTTGTGTTGTGATAAA-TGAAGCAGTTTTACACTAAGTGATTTGATGCTTCT-GAAGTTGCATTGCATTTGTTGGGTTTCTGTTTTGGGGTGGGTGATCTGGGGATGTTTTGGT
~CTGTGAA-TAGCAAGAGATTTTTACT-

~TACATTTTCGTCTTTTAATTTCACTCCTGGCTGTTGCATCTCAGTCTACC---ATGGCTCATATCT-GCCTTAACAACATCTTTATTCTTCCAGTTGAATATACCATACCTTTTAAGTATTGT -

ccz2 071 43/1-183 TGTAGATTAGCCTTAATTTTTGGCCTAGCTTGATTAACCTATTTTAAAAGCCTCCTTCTGTATGTTTTCTTGCAGCATATGTAAGAAAAAARATATAAAGCA-AGTATTTAAGCTACAGTGATGAGAARACTCAGCTGGTTAACA:
CC184_143/1-183 —oomoommoooooooo TTCGTGTTGTAGGGGTGACAAAGTCACCAGAGATTTGCATGTGATCTA-ACACATCCTCCTA-—————! CTCCATCCATAAGCTGTGAATGTAAAATCACTCTT-TCCAGGAATCTATTCATAAAT. TAGAGTGCAAGTTCA=-==============—
CCl14_144/1-183 TGCAACAC GCAAT. GCAAGACTGAC. GAACGTC, CAACAAGG CAGAGC GC. C. GACACG. TACAAGAGTCCAGCACATGAACTCAAGACAGCATGATC-GC. GCC, CACAGGA=—————————————m———————
CC202_146/1-183 oo TGCTGTAATCCCAACTATTCAAGCAAAT TGCAGAAGCATCTTCTTAA---ACATTGCATGT TGGGGCAGAGG-GGAATATTCGCAATGCCTATGACAGAGCTCAGCCTTGGCTGAAGCCATCGCAGACTGCCCAATGCAGACAGGAGTAG-————————————————————
CcC187_146/1-183 oo TGTCTTTTATCTCTGATTAAATGATAACGGTAAGTCTGATTGAGTTCTGTTTGGTTGA-~TTCTACTGTTGTGCTTCACTGCCTTATAGGCAGAT-GA-ATCAAGT TGGATGTTCTTGATAGGCTTAACTG—~~TGAARACCTGATCAATGT T————————————————————
CC217_145/1-183 oo TTATGATAGAGATAACAGGATGTATCCATTTGCGATAGCGCAGGAT--TAGGCATTATGATCCAGGAAGTTTGGTTCAGTTCTTGCCAT. GCC. T, GATG. TATAACCTATACACCAAAC--AGCCTCATTCATCAAA-——————————————————
CC130_142/1-183 TACT CAACC-ACCGCTGTGAAGCTTCATTGCAGACAG--TAAGAATGAGAGAATTCTGCCAACTCACTTATTTCAAGGTTTTCCAATCTTAACAG-—---CCTATTACAATGAT TAATGTGAGCA--AACACGTTTTAGCA-——————————=——=——=——
CC08_145/1-183 TTTTTTTTTTTTTTTTTCCTGGGATAGAGGCTGTCA-GTCT TATATACAGCT ——-TGGGAAACAATGAAGAATGT T TCTAGCAGATTATGTATTACAGAAGGCAGT TGAGGT TCCTAC-ACAGGCTCTCATCC———-AATTCTGTAT T TTAGCA-——————————————
cc4 271 45/1-183 —mmmmmmm— TGCTTCTGTCCTTATAACACATTCAGGAATGCAGCCTTCATGTTCAAAGGACAGCCAARACTGTTTGCTTGGTCAATACACTTGTTAATAGTTTGGTAAACAGTACAAGAACACGTGGATTATTGCAGTTTGAAAGTGTTTTGAAG

CC22_145/1-183 oo AGAAAAAGGGAGTCTATGTCCTCT--AGAAGAAGGGACAGGCTACTT! TCACAAGGAAGTTGCTAAGGTATGCAGGGAGGAAGT TAGGAAGTCAAAAGTCCAACTTGAATCAGATTGGCCATAGCAGTARAAGAGAATAAG-~—=—=======----==-=-—
CC149_142/1-183  —ooooooooooooooooo AGGGACAGGCATCCTGCCACTGGTGAG----GCCACCAAGAA--TGTGTGTCTGTGTAGCTTCCCAGCTACCATCAAGGGAAGATGCTGCACCATCACAGTATTCCTGAAAGAATGCTGAAAATGCTCATGAAAATGATGTAGT TGAG--~——————————=——~—
CC224_144/1-183  —oooooooooooooooooo CTCTGGAGAAGAGCTAATGGAGAGCAGCCCTGTGGAGGGGGACTTGGAGT TTCATGTCAATGAAGAGCTTGAATGAGCCATAAGTGCCTTCATGCAGCCCCGATGGACGCATGAAACCTTGGCTCCATCARAAAAGAGTTGGCT ——————————————————
CC15_147_TRIMMED/1-183 —————————————————— GCTGCATTTCCTCACACACCTATATACATCTGTGACTGTGTGCAT--GTGTGTACTCATATAGAGCTTATCAGGGAGCTCTGCATTTTTATT -~ - TATGTTGAGCAAGACTCTCAGACAGTCCTTACACATC-CAGACCTACTGTTTGTAAG-————————————
CcCl12_145/1-183 ——--m-o CAATGCACATGTGTGTTACTGCCCTGGTAACCTG-TTGAGCCGCTACCGGTGTGARTGCTCAGAGCTGTTGAAGAGTCAC-TGTTTTGCTCTAATA-AGCTGCGATC-~TTTAGGAGCATCCTGCATTGTGATATTGCACGTTAATAGCA= == === == === === === === ——
CC30_144/1-183 TCCAAARAGGCATTTCCTCTCTATCTG--TAAACT-CTGGAATGTTAATGCATTTCTTGAGACTCTCTCATGCAACACCTGACTAAG, TCCAT. ~GGGGAACACTCAAGATATGCAGARACAATT, CCCCAAACA--—--=-—=
CC167_147_TRIMMED/1-183 ———————————oommooo TATGAAGATTAATAAATAGGTGCAGTTGGCTGCCTCTAACAAGTTGCTCTTTAT-~—-TTGCTTCCAAGCTGCAGGCTGAGTAAAT TCAGGATCTGAGC-TCCTCCATCTCCATGACAATGCAG--TGATGTGCAGACACGATGCTAAATGAA-————————————
CC39_148_TRIMMED/1-183 ——————— GCTTTACTGGGGCTTTTCATTGCTTATTTGGTTAGCCCTGAATCTATAATATGTTCAATCTTATGCCTTAGGGCTTCTGCTA-~~GTCACCTGCAGGGGACAAG—~AGTAATTT-TCTTTC~~ACTGCTTGATGAT TTATTTGAGCAGCCAAGG-——————————=——=————————
CC75_145/1-183 oo CTACAAACTTATGTTGGCTGTCTGGAGAAACATGGCCAGTGGTTATTTCACCCCTTGCA--~CCATGCCATG--~AATGACAGAGGTAGCACAGATGCATATAAGTCAGTGCTC TGGGCACAGCAATTCTCCARAGAGAAGAR—————————————————m————
CC108_147_TRIMMED/1-183 ———-——--——-——————————— TTCTTGCTTCCTGATCCACTACCAT-~---ACACTAGGGCAAACA-AGGTAGAGATATCCCTCCTCATTCCCCTGTGCARACCAGTTCTCTCTTCAACCAGCATTTAGC-CAGAAAGCACTGCAAT CTCACAAGTGTGTAATGAACAGG-——————
CC136_145/1-183 -AATGAAAAGCTATGAAAGA-GTACACAGGCAATCCTTACTCGCTTATCTGATTATGTAACTCTGAA--CGCAAGCAAATACT TGTAC-TGTGAAAGCGGG-AGCAGCTGCCTTCCAGAGCTGCAAG- ~~AACTGT TTACACCTATTAGTGTGA-— -~

CC153_146/1-183 -
CC96_145/1-183 -

ATCCCCCTTGTGCTGCAGTTCGGTTGTGGAGGCCATTAAACCATGTCTCTG--TGGTCCAAACAAGA--CCTCAG-GCCTGCAACTGTACA-AACATTTCTAGCTCAGCATTTGCTGCTGTTCTCATTAGTGTAAGAACACATAAGAAAACA—
TCTGCTATATGC-TGCCCAGAAGAAATGCCTGTTTGGGTGACAGATTTTGTGCTAGTTACAGACACAAAAA-CCTGACTGAGCTCCTACAGAAAAGACTCTTGCCAGTTCTGGCTTTGATTTGAGCTCTTGAGGAACTGGAAAAGCA-

CC231_146/1-183 TCCAGATTTATGCTGTGCAGCACTTGGGAATAATTCATGGCAACCCTTCC---TC. GCAACT-CAACCTACAACCCCACCTTTGCATTTCCTGCTGCTACTTTCACGCCCAACCATTTTA--TTCCATCAT--GACCTGAGCATTARAGA-
CC215_144/1-183 oo TGGTGGAAGGCTGAGTTCGGCTTTTGTGTAGGCTGAAARAGACTCGGAGTGGGACTGTGCTTGGCTTTCATCTTTAGTAAATATAAATCACCA-GCAGTGCTTTGGCTGAAATGTAGGGGTGGTGGCTTCTGAGGTGTAAGAGG- -~~~ -~ ——==—======
cc31_144/1-183 oo AGTTTTGTTACAGTTTTAACATATTAAGTTGGGGT---TGTCCCAACT-————————~ TTCTGTTGCATAGGAGAGAGCTCTCTTGCCAAGGAGAGCTTGTAACCTAATCTGAAATTGGATGTGAGCTAGGCTGAT GGGAGTGAGGA-
CCl62_143/1-183 oo CTGCAGTCTATGCAAATATCCTTTTGTTCAAGAATGG-~-TAGACCACTAGGATGTTCTGTTACTTCTGGAAACAGTAGCA-GCATCTGGGGAC, GATTATTACAGGGAA-TTA-ATTGTCC. TGCATTTGTTGAA-——————————————————
CC212_145/1-183 oo TGCTTTGAGCACACAATAGAGGATCATGTTGAGTTCCTCATCAACCAATGCTCCAAGTCCGCCTCCATAGGGTTCTCCTTCAGCCA--TTCTCCTTCAGCTGAACTGGAAGTGTTARACATAGTGCCATTCAGAGTCTCTGAAAGCT-~-~~===========
CC155_144/1-183 TTTCTAAACCATATAACTTATAGACCCTTGGAARATCTGTGATTGCAACATCATTCAGGTTTGGATTTGCTGTAGTAAGTGGTTACCTGAGTTGCCACTGGACCACAGGGTCAGTTTTGAAAGTCAAGGATCTCACTAACTTACG-—~---=----~
CC34_144/1-183 oo TCCTTTAGTTGAAGCCTAATGCAAGCAGTTAR-~~GGTGGATCTCAGATTTTGTGT ~~TATTAGGATTARATTATTCCTGGTTTTCACCATGT~TA-GTGTTGTTCCTTTTCTGTGGTGGTTTGCACTG-~~TGAAAGTCTGAGRAGTAGTGCA-~~~ === ~~~==~~~——
CC100_142/1-183 oo TTTTGTTGGCATTCTGACTGTCTGTTTTGCCTTTCCACAAGCAATAATGGGCTGGTTCTARAGC -~~~ AGATTTTGCTT---GAACACACAGGATTTCAAA--TGARATTT-TACTGCAGACTGAATAAGGAGGAATAATGGCAGGTAAACA-~=-==================
CC192_146/1-183 GGGTTGCGCTGT---ACCTCCTTGGAATGCCGTACCCTCCCCCGAAGCCTGCTTATCAGCCCTGCAGGAGATGTTACCACATTC-CTCCAAGGACCTTCCCCCCCCCTCCCCGACTGACTTCAGTGAAGGATATAAGCCTT

CC177_145/1-183 oo TTGTCAACTCCACTGTCAGCAGGTTTCTATTTGCAACTGGGTTTTGTTGTTGTTGTTGTTTGTTTGTTTGAAGTC-~CTAACTTGGCAGAGGTCACTTTCATCCATTTCTCTCCTG-~~~~ CCTTGAAAATT-GAATTTTGCAAGCTCAGCAG-——=—=—=—=—=—=——————————
CC190_147_ TRIMMED/1-183 —————————— GTTCTAATTCAATTGATGGACT-TCTTGTATTCAGTGAGCTTTGAATGAGATGAAAGAAAGGC--—-ATTGTAGTGCTA---TAACCATCGTGGTGCCAGG--TTAAATCTCTAGCTCACACCACAGAATCAATATGAACAGCATGTTGTCATTGG-———————————=————
CC238_145/1-183 TGGTTGTTTTCCCACAATCTTCTTTATCCTGCTGTTTAARATTAT--T, CATGCA-. GACAGAACATACTTTTGCCT--TGAGGCTTGCATCTCTATCAGTTAATCTAATTTTTCATTTGCATTC-ATCATAGATGTAACAACTACAG-----~
CC80_145/1-183 TACTCCTTTTTTCACTGG-CAGAAGTTCTTGGA--GGTTACAGACTTCCCCATCTGCC---TAATACACATTCCCCCTTGTATGTGACCTATTAGGCCGTGCAGGAGCCTGCCCACCACAGGTGAAGCAGGG TCCA--AGCTCAGTCCT--------—
CC147_146/1-183 oo CCCATTCCCGGGGATGCGATGTGGCAACAGTAACTGCTGCCTTCCTCCTTCCCTCCAACCCCAATGC -~~~ CACACCTTTACACCATTAACACAACAC-CACAGAGGACTGC CAAATT. GAGT. GAACC. CAAAAA--—————--=
CC205_145/1-183 oo CTGTTGCCAGTATCAACATACTGCCT-TTTATGTARAAGAGA--~TGATAGATTCTATTGTGCATCTGCATGGGTGTAGGTGTCCAACATGTGTGTGCAATATGACAGCCAGARAGCACTCTATGCATAT. TGTTTAAAGA-
CC63_145/1-183 oo ACCATCTAGTACACTGTCTTARATCTA--CTGCCA-TTTAGGTAATTATCA---AGGGCAACG-TAAGAGATGTATATGATGTACTCTGCATATTTAAAGCAAGGCTAGGTTCTTGCTGTATTGTCTTAACTCTTAAATTCCTTACTTTCCT-===============
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cc78_145/1-183
cc23_144/1-183
€C179_143/1-183
cC82_145/1-183
€C70_144/1-183
€C05_146/1-183
€C206_144/1-183
cC98_143/1-183
€C116_146/1-183
€C55_145/1-183
€C94_146/1-183
€C196_145/1-183
€C211_143/1-183
€C25_143/1-183
€C12_145/1-183
€C20_146/1-183
CC46_146/1-183
€C127_144/1-183
€C06_145/1-183
€C223_146/1-183
€C59_146/1-183
€C219_148_TRIMMED/1-183
€C235_147_TRIMMED/1-183
€C122_148_TRIMMED/1-183
€C229_146/1-183
€c89_143/1-183
€C191_144/1-183
€C54_147_TRIMMED/1-183
€C180_147_TRIMMED/1-183
€C109_149_ TRIMMED/1-183
€C228_145/1-183
€C71_145/1-183
€C74_145/1-183
CC61_144/1-183
€C237_145/1-183
€C221_145/1-183
€Co91_144/1-183
€C104_146/1-183
€C115_145/1-183
€C204_144/1-183
€C169_146/1-183
CC43_146/1-183
€C67_145/1-183
€C111_142/1-183
€C193_148_TRIMMED/1-183
€C105_146/1-183
CC117_145/1-183
€C175_145/1-183
€C157_142/1-183
€C210_146/1-183
CC160_148_TRIMMED/1-183
€C37_144/1-183
€C57_143/1-183
€C38_147_TRIMMED/1-183
cc214_142/1-183
CC44_144/1-183
€C10_146/1-183
cC28_145/1-183
CC146_144/1-183
CC49_147_TRIMMED/1-183

—~TGCCTTGTCAGC-TCAACAGACAGGCA-TTGGGATGGGAAAGAACTTGGATGAGGCTAAAAGGGGGAGTTCTCATCACCAGTGTTTGTGATGAGGGAACAGGAAGTGCTTCACTGATGTCTTTTATTGGATGCCACAATATTTTCCG
TGCTTCTTTCTATCTTTTTTCCTGGTCAGTTACCCTGGAGGCCCCAATGCTCCCGCAGGGATGGGCATCCCGCCGCACACCAGGCCACCAGCCGATTTCACC--CAGCCAGCAGCTGCTGCTGCCGCCGCTGCAGTTGCAGCTGCA:
7777777 CAAGCTTCTCATTAAATTACATGATTTAAAGGGAATGTAACTGG-CTAACATTTAATAATAAGACGTCCCTTTTTTTCTGGGTCTTTGTATGCCTTTATTAC-CTACT TAAGGT T~ TAATAT TGARACC-~TTGCAATAATTTTTG:
AGCT. GGG C----AACCTATCAGGCTGTTTAATGGACCCATGGAGATCTTGAAAA---CTGCATGCATTTTGGGCCACCGTATAAGAAGGAAGATATAGCAGAATTGGGATAAAAA-GCTGAAAACTGGA-——————

TCTTGGGC. GGAGCCTACTCAGTCTGCTTCTTCCACAGGTCACCTACTGCCTGTCTGCTGGACATGGGGAAGCTCAGAAATGATCCATAATGTTTGTATGAGCTTCATTTTGTGTGCCCTACATTTTGTCTGCA-————————————=——————————
CCAAACCATGTATAAACGTTGCCAAACTGCACTACTCTAGGAATCGCAGTGTTAGCAACATC--TTCTTAGGACAGCACTTGACTTCATGAGCATTAAGTCTTCGCTGTTATAAGCCTTCATCCTCCAAAACTTAAGCATACAACA-——————————
CTTTCTACGACAGCAGCAGCACCATCAGGTAAACAAAACAGGTTTCTAATGTTATGGAATGACAGTATTTAAAATTTATTTATTTATTTATTTAT -~ TTATTTATTTAATACAATCAATGTCATTAGGACA-~GGGARAAAAAAACA,

GGGCACGAG CTTGGCAGAGCAGCAAGCAGAGTAGGCAAGTGTTGAGGTT - ~--—-=—==-=--=--=-—
CTGTTTTTTTTTTTTTCCAGAGCTCTGCTAATTTACATTTTCCCTCCAAGAGCCATCTTGCAGGATAGAA----GTTGTGCGGT-GTTTCTTGCCTTGTTTCTGAG--GCTTGTGGTGACTGT---GGTATTTGTCCTGATAAAA-GATCTGCT--———————=———=—————
TGTGAGATGTGAATCTTTATGTCTTCTTCATAG-GTTTTTCTATATCAGT—--—-CAGAGTATCTTCAGTGTG--—--GCTGTTCCCTTA---AGTTGTAT. TACTTATATCTATG. TGCCCATAGGGAATCAAGAAAAAAAATAAATATTCTC—————————————————mmm o ———

GATGCT---TATGAAAGTG-ACAGCATGCTATCATTAAAGCATATAA-ATTATGTTAGTTCTAGARATGCT-===============

———————————————— CGGGCATGGCCTTGCTCAGC: - GCCTG GGGGATAGAGAAGGGCAGGCAGTAGGTGTGAAGCTGCGAGCAGAGTAGAGAGC.

----------- TTCCTCCAACTTTAAGAACCAGCTTTAAAG--GTTTTTCCAAAGGCTTGTCTA--CATAATCT. T. T. ——AAGTC.

CCTGCAAAG

CATCACCAGGAC-TGCAGGT-GACCCCACAGCCCTGCATGGGATGCTCAAAGAGTTTGGTTTCCC.
CGGCTGTTTTC

———————————————— CCGGAGAATTCCAACAGCTCCCACCTGGGTTCAGAGC.
ffffffffffffff CTCTGACCACCTCTCCTATAAGG GG-------CTGACAG

TGGGATCGGGGTTCTGGCCTCAC,

TG-GGCCTTGAATAGCTTGCAAACAAGAAAGCTCTGATGAGACCTCACTGTGGCCTTCTGGTACTTGAAGGGAGCATAT. C.

- ~GCTGACGGTGTTGCTCAGCCATTGGGCTGGTGTGTGAGCTGGAAGGGAGAAGGCCTGC---AGCTGTGCCTGGGTAAGCCAC-AGCCGTAGGTTTGTCAAACACGTGAGTCGTACCAGTGCAT-CCCTTGCAGCTGCA-GC-~ G
GTGGGATTTGCTGGGAACTCCTAGTTCCTTTTTATAGGGCCGCTATTCCTGGGGGATTTCTGTGAGGGGATTTCTGACCTTT-—--GCACAAGAAGCCATCAGGTCGCGGAGCGG--CACAGAAA--TTGAACAGARAAGCTTAAGTGACTTGG——

GAGG

GCGAGGCTCCAGCAG-AAGC-AGACGAGCCCCAGACTCCAT-GTTACT.
TTCCTTGT. GAACCTTGT

TCCTTCTCCTCCCTGCACAA----GACATGGAAGCTGTATGGGGCAGCCAC--TG,
,,,,,,,,,,,,,,,,,,, TGCATTGATGGACT-CCAAAGCCCCATTGAACTCCTTATTCTCAA--GAGGCTTGGTGGAGGA-----AGGTGTACCGCCT,

TGAGGG.

CAGCTGTCCTGCTC CTGATGGTCACTGTTTCCAACACACACTTCCCAGAAG-ATGACTAAGCTTTAACAARATTGTGCT
TTCTCTATTCTTCCTGATCGTGTGATCTGATGAACCCAGCACCCTCTTTGTTCTCTTGC--TGGGACCCTTCCTTACTGAAGGCTTT--TTCTTCT-GC-GTTGCATT-TATTTTTGGAGCATAGTTATT----TCTTTTAGCTGAGGATAATTGCT
CAGTGGTCCTGGC-CGTAGAGCAACCATGGAGCAACCTAGCTC-AGGAACTTCTTCTGTTTCAARAGAC--ACAGCCTTCT-GGGGCTAGCCTTG--GCCCACACTGGGTCATCTCACATGCCTCTGAGGTGGCACGAGCCAAGGGACAGTGG—
TCTCTTCTGTTGCCACCAG-CGAAAATAACTGGC--AGTTTCAGGCCTCGTGCTTTG— —~TGATA-ACCTACAATATTGTTGGCAA--TATTCCTCATGGTGGTAGTGGGTGCACCGAGGGAGGAAATAGCAAATGAATCAGCACGGGCAT
—CCTTCTCCCCAGAGCTCCTCTCCAGCAGGTCATGCCCCAGCCTGTACTGATACTTGTGGTTGTTCCTTCCCATGTGCAAGACTCCACGTTTGCTTTTGTTARACCT---CACCTGGTTT
fffffffffffffffff TAGCTGTCACCCAGCCCTAGCAGGGAGGTGTC--------CAGCCCAGGACTAGC. CATTCAGCAGAAGTTGGAAGTA---TGAGA---TTTGGAGCTTCAG-CATCTTTTGATTCGAGGAGGAAAGAACAG-CTTACATGTGTCAGGT---~
~---CGTCGACGTGCAACTTAGCTGATGTAACTTATGGGAGGAGTAGG-~CTCCTARATGAGCTGCTCCTGTGTGCTCTGAAGATGGTTCATTTGAACCATTTTTACCTACTCTAAGGTGTT-~TGGTCAGCCARGTGCTGTCTGACTGAAG:
ACTCCAACAGCTTCACAGTAACAATTCTAATGAAAAAGC---TTCTTCAGAACATATTCAGTAAATGACAGACTGAGAATGGCT--TGGCTATGCAACCACTCAC-GAAGGCCAGGAACACTCACTGCAAAAATTTCCAGCAAGCTCTTTG---—-—
——————————————— CTTTCAGGCCACATGGCCCC. CACCC--CTAACCCTTCCCCAG-ACAGCCCTTCATCCATGCTTTTATCTCACCG---TAGCGCTTATTAAGGAAACAGGCTGTGAAARATGTGTTTCC.

GGAGGTGTGTGGCTC C. G

TTGCTGCCCAGCTCTCCA---GTCTGTCCAGG

GGCAGAG

CACCAGATATTGCA--AGGCAGCTATGC.

TGGTCACTTGCAGCCAACTCCTTTTCGTACCCACCTACAACTCTTACACCAG-TCCTATCTTATCCAGTTCAACAAGAACACTTC--CCATTTGGTGTGGTGTGGAGGTACTGTAGCATACGTAGAAAAAACCTCACGCTCACCT - ———-~
—————————— TCCAACACCCTCTGAACAAGCAGGATGGCATGCTGTGAACAGACCTGTTTAT TAAGCACAAA--GGAGT TTCCAGGATTTGCTCTCAGACAGGTCAGGAGGT TTCCTCCAGAAGAGCCAGAAACATGCTGT TCTGGTGAGACTGTGC
——————————————— TGCCTTTAGCAGTCTCCTTCCAGCCTGCAGCCCTGCAGTGGGG-CACGGTG-GGCTCGG-~GGCTGCAGACCCACAGGCAGGCACTCCCTAGTCTGCCAAATAATAGCCTGG-—~AAG,

CGAGTGGGACGAGTGGAGG,

—————————————— CGATGCGCTCCATGAACGGCTCGCGGAGGAACAGCGGCTCCTCGT--TGGTCTCCAGCTCTTCGGCCTCCTCCAACCTCAGCCACCTGGAGGAGGACACCTGGATCCTCTGGGGCCGCATCGTC
TGTTTGACAAGCCTGAGCTGGCTC---CCAGATGTTTAAATTGTCCTCAGCCTGTG-ATAATTTATTTATCTGTTTATGTG-TGTTACCAGAAAAAGTATCTCTCAGACTCTTGACTCATTTGCAGGGGAATCC. CAGTAGC.
7777777777777777777 TGTAAAATAATCTG-GTGGTATGC---——TGTGATGGAAAACCAG--—-ATGAAAGAAGATGGCT----—~CACGTTCATTTAGGGGGGGATGGACT TACAGAAAC--TGGACTTGGGGGGCATGTATGATGGTTTTTTGATAGGCACCGAGTGCTGAAGGT————

A-3



175

CC126_146/1-183

TTTTCCCACTAAATCAAAGTGACA-TTCCCCTAAGGATGA:

AATTATACAACCTA-

AATTACTTGAATCATGATGGCTCCTAGTTTCACCACTGCTTGC-CAAATTTTGTACAAATGCAGTCATTTAA

176 CC158_144/1-183 —TGCCCAGTTGGTCTCTAAAAACCGTGGGTACGTAG-GCA---GGCAGCTTCTCTACCC- TCAGCTTTGCGCCTGGCACTCCCCAARACCTGCCAAGCTCCGC-~
177 CC60_145/1-183 —-TCCCCACCCCACGATGCTAGCCCC-CCATGTGCAGGCAGTGCCATGCGGTGTGGGCATTATTCCTGCCGACACCACA-——=—=——==-=—~| CTCTCCAACTGAGAGAACTGGAGAACCCATCCCTACTGACCCATCCCGTGCAAAGCGCGGCCCCATCA
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LEVITSKY NUCLEOSOME DATASET
Identities computed with respect to: (1) NM0014/1-331
Colored by: consensus/65.0% and property
10 1 . . . . H B
1 NM0014/1-331 TGAAGGACCTGGAA-TATGGCGA--GAGAACTGAAAATCACCGAAAATG-~AGA-AATACACACTTTAGGACG-————
2 NM0006/1-331 AGGGACATGGAA-TATGGAGA--GAAAACTGARAATCACGGARAATG-~AAA-AATACACACT TTAGGACG-—~~~
3 NM0004/1-331 TGAAGGACCTGGAA-TATGGCGACGG CTGAABRATCACGG TG--AGA-AATACACACTTTACGACG----~-
4 NM0034/1-331 TAGGACCTGGAG-TATGGCGA--GAARACTGAARATCACAG! TG--AGA-AATACACACTTTAGGATG-—~~~
5 NM0016/1-331 SAGGACCTGGAA-TATGGTGA--GAAGACTGAAAATCACGGAAAATG-~AGA-AATACACACTTTTGGACG-————
6 NM0033/1-331 AGAGGACCTGGAA-TATGGCGA--GARAACTGARAATCACGGARAATG-~AGA-AATACACACTTTAGGACA: -
7 NM0010/1-331 TGACCTGGAA-TATGGCGA--GAAACCTGAARATCACGC. TG--AGA-AATACACACTTTAGGACA-----
8 NM0019/1-331 GGACCTGGAA-CATGGCGA--GAAAACTGAAGATCACGGAAAATG--AGA-AATACACACTTTAGGGCG--—=~'

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

NM0038/1-331
NM0054/1-331
NM0009/1-331
NM0042/1-331
NM0049/1-331
NM0041/1-331
NM0022/1-331
NM0015/1-331
NM0017/1-331
NM0013/1-331
NM0039/1-331
NM0070/1-331
NM0046/1-331
NM0012/1-331
NM0053/1-331
NM0069/1-331
NM0037/1-331
NM0011/1-331
NM0031/1-331
NM0024/1-331
NM0002/1-331
NM0005/1-331
NM0048/1-331
NM0021/1-331
NM0072/1-331
NM0050/1-331
NM0086/1-331
NM0023/1-331
NM0003/1-331
NM0080/1-331
NM0047/1-331
NM0043/1-331
NM0008/1-331
NM0020/1-331
NM0079/1-331
NM0078/1-331
NM0030/1-331

AGGACCTGGAA-TATGGCGA--GARAACTGAAAATCACGGARAATG-~AGA-AACACGCGCTTAAGGACA-~—~~

ACCTGGAA-AATGGCGA--GAAAACTGAAAATCACGGAAAATG--TGA-AATACACACTTTAGGACA---—-
CGGAA-TATGGCGA--GAAAACTGAAAATCACGTAAAATG--AGA-AATACACACTTTAGGACG---——

AGGACCTGGAA-TATGACGA--GAAAACTGAAAATCACGGAARATG--AGA-GATACACACTTTAGGACG--—--

AGGACCTGGAA-CATGGTGA--GARAACTGAAAATCACAGAAAATG- ~AGA-AATAGACACTTTAGGACG-————

ATGCACACTGTAGGACCTGGAA-TATGGCGA--GAAAACTGAAAATTAAGGAAAATG--AGA-AATATACACTTTAGGACG-—-—-"

GAA-TATGGCGA--G CAG. TCACGGG. TG--AGA-AATACACACTTTAGGACG---——

A-TGTGGCGA--GAAAAGTGAAAATCACGGAAAATG--AGA-AATAAACACTTTAGGAAG-—~~~'

AGA--GAAAACCGAAAATCACGGAAAATG--AGA-AATACGCACTTTAGGACG-—~—~'

TAGGACGTGGAA-TATGGCAA--GAAAACTGAAAATCATGGAAAATG--AGA-AACATCCACTTGATGACT

ATGGCGA--GAAAACTGAAAATCACGG.

CTTCCTCAGCCTTTCTTAAGGA

2

TATCCACTGTAGG?
TGAAATATAGCG---AGGAAAACTGAAAAAGGTGGAATATTTAGAAATGTCCACTGTAGG

TGAAATATGGCG---AGGAARACTG GATGGARAATTTAG.

TGAAATATGGCG---AGGAAAACTGATARAGGTGGAATAT TTAGAAACGTCCACTGT - -~
TGAAATATGGCG---AGGAAAACTG GGTGGAAAATTCAGARATGTCCACTGTAGG
TG. TATGGCG---AGGAAAACTG. GGTGGAAAATTTAG. TGTCCACTGTAGG?

TGAAATATGGCG---AGGAAAACTGAAAAAGGTGGAAAATTGAGAAATG-CCACTGTAGG

TGAAATATGGTG---AGG TTG, GGTGGAATATTAAGAAATGTCCACTGTAGE.
TGAAATATGACG---AGG CTG. GGTGGAGAATTTAGAAATGTCCACTGTAGE.
TGAAATATGGCG---AGAARAACTG, GGTGGAATATATAGAAATGTCCACTGTA-—

TGAAATATGGCG---AGGAAAATTGAAAAAGTTGGATAATTTAGAAATGTCCACTGTAGG

TGAGATATCGCG---AGG CCTG GGTGGAAARATTTAG TG-TCACAGTAGG
TG TATGGCG---AAG CTG GGTCGGAAAATTTAGAAATGTCCACCGTAGA!
TGAAATATGACG---AGGAARACAG GTTGGARAATTTAGAAATGTCTAACGTAGG

TG TATAGCG---AGGGGAACTG GGTGGAAARATTTAG TGTCCGCTGTAGG
TGAAATATGGCG---AGG CTG GGATGGAARATTTAGAAATGTCCACTGTAGG)
TGAAATATGGCG---AGGAARACTG GGTGGAAAATTTAGGGATGTCCACTGTAGG
TGAAAAATGACG----AAATCACTAAAAAACGTGAAAAAT-GAGAAATGCACACTGAAGG

GGACGTGGAA-TACGGCAA--GAARAACTGAAAATCATGGAAAATG--AGA-AACATCCACTTGACGAC!

TAGGACGTGGAA-TATGGCAA--GAAAACTGAAAATCATGGAAAATG--ATA-AGCATCCACTTGACGACT---——

ATGGCGA--GAAAACTGCAAATCACGGAGAATG--AGA-AATACACACTTTAGGACG-----

TAGGACGTGGAA-TATGGCAA--GAAATCTGAARATCATGGAAAATG-~AGA-AGCATCCACTTGATGACT ~~~~~!

AGGACGTGGGAGTATGGCAA--GARAACTGAAAGTCATGGARAGTG-~AGA-AACATCCACTTGATGACT -~~~

ATGGCGA--GAAAACTGAAGTTCACGGAAAATGG-AGA-AATACACACTTTAGGATGCAG--

A--GAACACTGAAAATCACGG. TG--AGA-AATACACACTTTAGGACG----—

TGACGACTTGAAA-AATGACGA--GATCACTAAAAAATGTGAAAAATG--AGA-AATGCACACTGAAGGAGC -~~~

AGAACGTGGAA-TAAGGCAA--GGAAACGGAAAATCATGGAAAATG-~AGG-AACATCCAATTGACGACT -~~~

AGGACGTGAAA--TTGGCGA--GGAAACTGGAAAG-GTGGAATATTT-AGA-GATGTGCACTGTAGGACG
A--GAAAACTGAAAATCACGG. TACACACTTTAGGACG----—

TT--AGA-

AAAACTGAAAATCACGGAAAATG--AGG-AATACACACTTTAGGACG-----

AGGACGTGCAA-TAAGGCAA--GARAACTGAAAATCATGGAAAATG-~AGA-AACATCCACTTGACGACT -~~~

AGGACGTGCAA-TAAGGCAA--GAAAACTGAAAATCATGGAAAATG--AGA-AACATCCACTTGACGACT-----
ATGGCAA--GAAAACTGAAAATCATGGAAAATG--AGA-AACATCCACTCGACGACT-----

CGTGARAAATGAGAAATGCACACTGAAGGACCTGAAA-TATGGCGA--GAAAACTGAAAATCACGGARAATG-~AGA-AATACACACT TTAGGACG-—~~~

ATGGCTA--GAAAACTGAAAATCATGGAAAAAG-~AGA-AACATCCACTTGACGACT -~~~

TGGAAAATTAGAAACATCCACTTGATGACTTGAAT-AATGACGA--AATCACTAAAAAACGTGAAAGATG--AGA-AATGCACACTGAAGGACC-—-——

ATTTGTAGAACAGTGTATATCAATGAGTTACAATGAAAAAACATGGAGAATGATAAA--TACCACACTGTAGAACATA---

TGTAGGACAGTGTATATCAACGAGT TACAATGAGAAA-CATGGAAAATGATAAA-~AACCACACTGTAGAACAGA-—~

ATTTGTAGAACAGTGTATATCAATGAGCTACAATGAAAAT-CATGGAAAATGATAAA-~AACCACACTGTAGAACATA-~~

AACAGGATTTGTAGAACAGTGTATATCAATGAGTTACAATGAGAAA-CGTGGAAAATGATAGA--AACCACACTGTAGAACATA- -~

TTACACAGG. CAGCTCGGGATCCGCCCGGGCTAGAGCGG-————— CGCCACCGCGTGGAGCTCCAGCTT-TTGTTCCCTTTAGTGAGGGTTAA'

AGACAAAATATGCACGATGTCACATGCAGGACCGCCGATTGTATTGATACCATTACGTTATGCGTGGACGTCGGCTGT

--A

CAAACGACCAATACG

CGTTATCTTAAG--ACTTATCGAGTCATTC-~--GCTGGTTA-AACTATCACATGCA-ACC-~~AA’

A

TG--AAA-AATACACACTTCAGGACG----— TG. TATGGCG---AGG CTG GGTGGAAARATTTAG TGTCCACTGTAGG
—--TGAAAAATGACG----AAATCACT. CGTG T-GAGAGATACACACTGAAGG
AGAACTGAARATCACCGAAAATG--AGA-AATACACGCTTTAGGACG-———~' TGAAATATGGCG---AGGAARACTG G-TGGARAATTTAGAAATGTCCACTGTAGG!

TGAAAAATGACG----AAATCACTAAAAAACGTGAAAAAT-GAGAAATGCACACTGGAGG

TGAAGTATGGCG---AGG CTG GGTGGAAARATTTAG TGTCCGCTGTAGG
TGAAAA-TGACG----AAATCACTAAAAAACGTGAAAAAT -GAGAAATGCACACCGTAGA!
TGAAARATGACG---~-AAATCACTGAAAGACGTGAAAAAT -GAGA-ATGCACACTGTAGG)

TGAAATATTGAGCGAAGGAAAACTGAAAAAGGTGGAAAATTTAGAAATGTCCACTGTAGG

TG TATGGCG---AGG CT. GGTGGAAARATTTAG TGTCCACTGTAGG
TGGAATATGGTG----GGAARAACTGGAARATTACGGAAAAT -GAGAAATACACACT T TAGG!
GGAAARATGACG----AAATCACTAAARAACGTGAAAAAT-GAGAAATGGACACTGAAGG)
TGGAATATGGCA- AGAAAGTGAAAAGCATGGAAAAT-GAGAAACATCCACTTGACG.
TG TATGGCG---AGG TGG GGTGGAAAATTTAGCAGTGTCCACTGTAGG
TG TATGGCG---AGG. CTGAG GTGGG TTTAG TGTCCACTGTAGG!
TGAAARATGACA----AAATCACTAAAATACGTGAAAAAT-GAGAAATGCACCCTGAAGG)

TGAAAAATGACA----AAATCACTAAAATACGTGAAAAAT-GAGAGATGCACCCTGAAGG
TGAAAGATGACG----AAATCACTAGAAAACGTGAAAAAT-GAGAAATGCTCACTGAAGG

TG TATGGCG---AGG. CTGAC. GGCGG:
TGAAARATGTCG---~-AAATCACTAAARAACGTGAAAAAT -GAGAAATGCACACTGAGGG)
TGGAATATGGCG----AGAAAACTGAAAATCACGGA-———————————————————————-
TTAG----ATGAGT--GAGTTACGCTG CACATACGTTGG CCGGCATTG---—-
TTAG----ATGAGT--GAGTTACACTGAGAAACACATTCGTTGGAAACGGC-—-————-~-
TTAG----ATGAGT--GAGTTACACTGAAAAACACATCCGTTGGAAACCGGCAT -~~~
TTAT CTGAGT--GAGTTACACAGAAAAACACATTCGTTGGAAACGGG—

TTGCGCGCT-TGCGTAATCATGGTCATAGCTGTTTCCTATGTGAAATTGTTATCCGC———-
GTCCTAAGCGCACCCCG--ACCGAGTTCTGT-GTACGAAAC--CTACCAGCTCCTTCGACC
TGTTTTGTTGGCGTGGTCTCAATGCCCTCTCAACCAATATAATGGGCTCCGACCCACTGT.
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NM0084/1-331
NM0051/1-331
NM0087/1-331
NM0028/1-331
NM0083/1-331
NM0085/1-331
NM0064/1-331
NM0027/1-331
NM0056/1-331
NM0067/1-331
NM0026/1-331
NM0073/1-331
NM0061/1-331
NM0040/1-331
NM0029/1-331
NM0032/1-331
NM0071/1-331
NM0058/1-331
NM0035/1-331
NM0074/1-331
NM0065/1-331
NM0075/1-331
NM0066/1-331
NM0059/1-331
NsS0002/1-331
NM0060/1-331
NM0068/1-331
NM0063/1-331
NM0036/1-331
NM0044/1-331
NM0018/1-331
NM0062/1-331
NM0045/1-331
NM0082/1-331
NM0077/1-331
NR0013/1-331
NM0081/1-331
NP0017/1-331
NG0041/1-331
NP0020/1-331
NR0023/1-331
NG0018/1-331
NP0010/1-331
NP0005/1-331
NR0009/1-331
NR0004/1-331
NR0018/1-331
NR0021/1-331
NP0024/1-331
NM0025/1-331
NG0039/1-331
NP0009/1-331
NM0076/1-331
NR0005/1-331
NP0001/1-331
NM0001/1-331
NP0021/1-331
NR0003/1-331
NG0042/1-331
NR0002/1-331

TCGCACACCCGACATAGGGCATCGTAACGCCTGTAATAGCTGACACCCG--CTA-CGTA-CGCTATTCGCGC AGGCCTACGCCTTTGCTTGTC

~CGCTGCCCTGATTACCACTGCTCCCACGCCTCTCGGT

GACGACTACAGCCGCTATTCAGGTTACACCCAAACCCGAGTCATTCGTGCCTGCTACCAGCTC-CATTGC-TACACGCGGCTAA- -~~~ CCCCTGATGACGGAGT--ATTTGCTGCGCAGCTCCCAT-TGCCCCACC

TTCTGACCTCAGAACTCAGGAGG--TGGATCAGAGCCCCAGACTGCTAGACACATGCCCTG GAGG. GCTTGCCTGCAG-AGAGTGCTCTGACCA-—————~ CTGGAACTCAGGAAAGAGC-—-TAGT-——————————=—-

TTGGTCAC-TGTGTTAAGTAGGGTGTGGTGGCATTCACCTGTAGTCCTAACATTCGTGAGGTAGAGGTAGGAGGGTC-~-AGAAATTCAAAGTTATCTTCAGCTGCTCTATAGTTCAAGGCCGGGG(

AAGAGCACCTAACTACACT---AAAGCCGGACCGTTGGCGCTCACCCTGTGGTG--ATCAATCTCCCACCACGCTTTCCACCTGACAGCG---CAGAGTATCCCAGTCAATATAGTTCCGCATCAAGACAG, CGTCAATGACCC-----

CAGCAGCAGCAACAGTAGTAGAAGCAGCAGCACTAACGACAGC-ACAGCAGTAGCAGTAATAGAAGC-AGCAGCAGCAGCAGTAGCAGTAGCAGCAGCAGCAGCAGCAATTTCAACAAC-AGCAGCAGCAGCT--———————=———==—-

CTCAAAGAACAAAGATCCTGCTAACCACGG-CATTAGGGAACGG-GCGGTACCGATGCCGTTCTGGT--CGACAGCGCATAGCCC-CGGTCCAACTCCGTGCGGCCTAGAACGTTACGTACCCTAGATGC-AGCGGAACTCTTGCGTGTCG—————-

TACACACACTAACACACACACATGCACACATACACACAGACACATGCACATATACACACACATACACACGCATACACACACATACACACACATATACACACACATGCA-CACTTACACACACATGCACACACAC

TTCCTCATGCATGAGCTTGCATGAGCTTGCATATGCTCACATACCACACATGTGAGTCTACACACAATG-AGC-————-. CACACACACACACACATCACTAACCGTCTCGGTCTGGCCATCATAGTCTGG - —— -~ - === == ————m ===

AC-TGTGACAACAATGTGGAACATTGTGACATCACAGTGGCGAACAGCGACAAAACAGTAAAGGAGTCTGACAGCACAGTGGAAARACAGTGACAGAACTGTG-GAGCACTGTGATTGCACCATGGAGCA-TGTTACACCAC

TACACACACACCACATCATGCATACACACACATCAATGCA-ATGCATACACACATACATACACATACTAACACATACACTCACACACACGCAGAAAT---TATGCATGCATCATCGACATTGGCACGCA:

AC-TGTGACAACAATGTGGAACATTGTGACATCACAGTGGCGAACAGTGACGGAACAGTAAAGGAGTCTGACAGTACAGTGGAAAACAGTGACGGAACTGTG-GAGCACTGTGATTACACCATGGGACA-TGTTGCACCAC

TGTGAACAACCAATCAACGGTGGCAGTGCAGCATGG----TCTA-TCAGGTTGTA-CAGGCCAGAGCGAGACTAAAAT--CAATTCC-----~. ACACAAACCCTCTTACCAA----CGTTAGGACCATGATCT--CTCG(

AACGCTCACCTGGTCCGGACCCTCG--ACGCCTCTATCCACTTCCACCTAGCCAA-TGGA-CGCTCGACGAGCTTACAGCTCCGCGCGCACTCCTAATCTGTAACCTTARACT —————~ GCGCATTGGCCCCGATTCCA!

CCTAAGCTGTCAGGAGCTTCTGATACCACCGGCCTTAGTGCCAGCTGTGCCAT-CGC--CGGTGCTTC--GACGCTGCTTGTCCGCGGCATAACTTACTATCATG--CAGCACACCGTTAATCGCTTTCCTTTTGCT

CCTAAGCTGTCAGGAGCTTCTGATACCACCGGCCTTAGTGCCAGCTGTGCCAT-CGC--CGGTGCTTC--GACGCTGCTTGTCCGCGGCATAACTTACTATCATG-~CAGCACACCGTTAATCGCTTTCCTTTTGCT

AC-TGTGACAACAAAGTGGAACATTGTGACATCACAGTGGCGAATAGCGAC, CAGTAACGGAGTCTGACAGCACGGTGG CAGTGACAGAACTGTG-GAGCACCGTGGTTGCACCATGGAGCA-TGTTACGCCAC

AC-TGTGACAACAATGTGGAACATTGTGACATCACAGTGGCGAACAGTGACAAAGCAGCAAAGGAGTCTGACAGCACAGTGGAAAACAGTGACAGCAGACTGTGAGCACAGTGATTGCACCATGGAGCA-TACTACACCAC

GCAC-TGTGACAACACAGTGGAGCAGCTTAACACCACAGTGTAGCACTATGACATCAGAGT TGAGCACTGTGTCACCACTCAGAGAAC-TATGACACTACAGTA-GAGCACTGTAACATCACAGTCGAGCACTGTAACACCACATATGCGCAT —~——=—==—========—-

AA-TGTGACATCACA-TGTAGCATGGTGAAATCCCAGTGGAATACTGTGACACCACATTGGAGCACAGTGACGCCACAGTGGAGCA-TGTGGCACCACAGTG-GAGCACTGTGAAACCACAGTGGAGCACTGGG

AA-TGTGACATTACA-TGTAGCATGGTGAAATCCCAGTGGAATACTGTGACACCACATTGGAGCACAATGACACCACTGTGGAGCA-TGTGACACCACAGTG-GAGCACTGTGARACCTCAGTGGAGCACTGGT

CAGATAGCATTCCGGCTC-CCTAACGACTGTGACGCTGGTCTGTGCAGCAACG—-

CCAATGACTTCACACCAATTGCTT-TCCTGCTCTACCCA-GATGTACAGATGTG-GTCTTC GTAACCTTGTTCGTGCGCAATACTGCCCG:

CAGTGCTCACAT-ACAGCGCACACATACAGTGCTCCATATA-GTGCACACATACA-GTGCACACATACG-GTGCTCACGTACA-GTGCTCACATACAG-TGTACACATACAGTACACACATACAC-TGCACA

AGCACCTGTGACACCACAAGGGGGCCTTGTGACTGCAC. CTGTGTCACAACAGTGGAATGCTGTGACAGTACAGTGGAGCAGTGTGACAAAACAGTG-GAGTACTGTGACACAATAGTAGGGCAATATGAC

CTGAAAATCACGG TG--AGA-AATACACACTTTAGGACG----— TG TATGGCG---. CTG GGTGGAAARATTTAG TGTCCACTGTAGG

TGCGCAGACGCACACACATGAGCATGCGCAGACGCACATACATGAGCGTACGCAGACGCACACACATGAGCATGCGCGCGCG--—-———-. CACACACACACACACACACACACACG--AGTGGCAAGGCGGGGG:

TGCGCAGACGCACACACATGAGCATGCGCAGGCGCACATACATGAGCATACGCAGACGCACACACATGAGCATGCGCGCGCACACACACACACACACACACACACACACACACACACG--AGTGGCAAGGCGGGG:

ATGCGCTGACGCACACACATGAGCACGCGCAGACGCACATACATGAGCGTACGCAGACACACACACATGAGCATGCGCGCGCG-———~~~~——~, ACA-ACACACACGCTCACACACACG--AGTGGCAAGGCGGGG

TCTATAAGCGTCTATAAGCGTCTATG--AAC-GTCTAT. C-GTCTAT. CGCCTAT. CGCCTAT. CGCCTATACAAGCCTA----T. CGCCTATACACGTCTATG-CACGACTATACACGTCT
GTCTATAAGCGTCTATAAACGTCTATA--AAC-GTTTAT. C-GTCTAT. CGCCTAT. CACCTAT. CGCCTATACAAGCCTA----TAAACGCCTATACACGTCTATA-CACGCCTATACGCGTCT

GGTCTCTAAGCGTCTAAAAACGCCTATA--AAC-GTTTAT. C-GTCTAT. CGCCTACAAACGCCTAT. CGCCTATACAAGCCTA----TAAACGCCTGTACACGTCTACA-CACGTCTATACACGTCT!

AGAGTAACATAGGCACAGGTGTGGAGAGTAACACAGGCACAGGT--GTGG-AGAGT ----ACACACAGGCACAGGCGTGGA-GAGTACACACAGGCACAGG-TGTGGAGAGCACAC-ACAGGCACAGGTGT!

TCTATAAGCGTCTATAAACGTCTATA--AAC-GTCTATAAGC-GTCTAT. CGCCTATAAGCGCCTAT. CGCCTATACGAGCCTA--~--T. CGCCTATACACGGCTATA-CACGTCTATACAC

AGAGTAACACAGGCACAGGTGTGGAGAGTAACACAGGCACAGGT--GTGGGAGAGTG---ACACACAGGCACAGGTGAGGA-GAGTACACACAGGCACAGG-TGTGGAGAGCACAC-ACAGGTGCGGAGAG:!

GGCTGTAGAATCTGATGGAGGTGTAGGATGGATGGACAGTATGACAAAAG————— GG--TACTAGCCTGGGACAGCAGGATTGGTG-GAAAGGTTACAGGC-AGGCCCAGCAGGCTCGGACGCTGTATAGAG

GAATCCCAACAATTACATCAAAA---TCCACATTCTCTTCAAAATCAATTGTCCTGTACTTCCTTGTTC-ATGTGTGTTCAAAAACGTTATATTTATAGGA-TAATTATACTCTATTTCTCAACAAGTAATTGGTTGTTTGGCCGAGCGGTCTAAGGCGCCTGATTCAAGAAATATCTTGACCGC

TAGACCAGGTGAGCAGGAGGCGGACAGCAGGG AG--TCTGGAGGGCAGG. GAGCTCTGAGGAG----—— CCATAGCGGGTAAAGCTG---———---——. AGGATGGGTTT--AAGC---. GCCAGA--CCAAGGAC. TGTGCACACTGC--——-

TTCTAGAATCAAACGTACCACAAACAGATTCAGGAATACTCGGAATTCAGTATAAACTAAAGCAACTTTTTAAAATTAG-TAGGGAGAACCAGGTGTGGTGGTACACACCTTTAATTCCAGCACATGGGAGGCAGGGGCAGGCAGATCTTTGTGAGT TCAAGGGCAGCCTGGTCTACATGGCAAGTTCCAGGCTAGC

TCTTACTACAATTTTTTTGTCTAAAGAGTAATACTAGAGATARACAT. TGTAGAGGTCGAGTTTAGATGCAAGT TCAAGGAGCGA-AAGGTGG--ATG-GGTAGGTTATATAGGGATATAGCACAGAGATATA-~TAGCARAAGAGATACT TTTGAGCAATGTTTGTGGA.

ATCTGAAAGTTTCCCCATGTCCAACAAGACTAGAACAAACAAGTCCTGCGTAGTCGCCTGTCGGTTTCTGGGTGTGGTGGTATAGCCCTGTAATCCCAGCATTTGGGAAGCTGAGGTGGGAGGATC--~GGGAGTTCAAGGTCAGCTTGGGCTACTTAGAAAGACCTTGTCTCAA.

TCTTTCTTAGAAAACGTTGTTAGAGACGCTGTCACTTACACTGAACACGCTAGAAGAAAAACCGTCACTGCTATGGA-CGTTGTCTACGCCCTC-AAGAGACAAGGCAGAACTCTCTATGGTTTCGGTGGTTGAAC. TATTTATCTT. TT. GT. GCTGCATG(

GTTCCAGCTGACACCGAA-ATGGAAGAGGTAGATTAGGTAGAACATCATGGCCTTGAATAGGTTATAAACAAAACATAATATAACGTATAGGTA--TT-CGAAT----GAATAAATAAGTATGTAAATAGGGCATCTGCATGGAAATA-ACTGGGTARAACATTACAATGTATTTTT T TAGAL

TGGTCCCTGTTTTCGAAGAGATCGCACATGCCARATTATCARATTGGTCACCTTACTTGGCAAGGCATATACCCA-TTTGGGATAAGGGTAA-ACATCTTTGAATTGTCGARATGAAACGTATATAAGCGCTGATGT TTTGCTAAGTCGAGGTTAGTATGGCTTCAT-CTCTCATG

TATTACCTTCTGCTCTCTCTGATTTGGAAAAAGCTGAAAAAAAAGGTTTAAACCAGTTCCCTGAAATTATTCCCCTACTTGACTAATAAGTATATA-AAGACGGTAGGTATTGATTGTAATTCTGTAAATCTATTTCTTAAACTTCTTAAATTCTACTTTTATAG

TTAGTCTTTTTT"

TATTAACTACCCATTTGGATTTAATATCCGATCCAAGACTCTATACCTGATGGTTGGAAGTTCTAAAACAATTTATTTTGTTGGGG-AAGACAAAGAGTCGAATAAAACGCTAAT-TAATTTTATTGTACATCTTGGCTTCAGTGCCATTATT--AATTTTCAAGCTTTAAAGTTTTAGTTCAAGTCTGGAATCGTAGC.

TTATACATTTAAATGCTAG TTTA--AGT. CATTTAT. T. GT. TAGTTTTAGGAATATGAGTAAATAGTTTTTTTTAT-GTAAAAAACATT-TTATCA--ATTTCATTTATTCATTTTAGT TAAATTTTTCATTCACAAAAAACTTTTTTTTGGTAAAATAAAGACTTTATAAAG:
CTTTARAGCAGCATTCAGARATAATTTTCGATCGTT. TACAG-ATACTTTCTTAAATAACATAATATTAATATAATARATAATATT-TTCTTA--AATTATTAATGTGTTTGCTTGTTATTAATGTGTTTTCATGCATATTTTAAAATAAT TTGTTCTGAAATCAATCGA
AGAGTCCCTTGCCCCGCACGACACTTTCACTGCTTT. GGATGTTCGCAC. GAAC. T. TAT-ATATTTTTGTATTAACCTCTTCTTTAATTTAATAAATGTTGAG-CTGACA--ATTAAAATAAGATTATTTTTATTCCTTCTCTGGCAGAATTAGTATTTTTACATATGAT-TTACCGTTTATATGTA!
AAGTGTTCACTGGGGAACTGCACAATATGACTGCTTTTAACCGTAGTGATTTCAAATATTGAGCCATGCTGTTGCAGTCTTAAAAACTGGAGACCTAAGGGCAGCTTTCTTCTAGTCACCCAATCCAGCACTTTTTT. TCAGTAAAACTCTTCGACCACCAAGGA,
GTGTGTGTGA-GTGTTTATGAGTATGTGTACACATG-TTCGTATAC-ATGTGTGT-ATACAAGCAT-GTA--TGCAT-ATGTGCGCG-TGTATGCGTGT-TCATGAGTATGTGT-GTACATGTTCGTATACA-TGCGTGTATGCAT-GCATGC
TTTTGAAAAGCAAGCAT GATCTAAACAT. TCTGT. TAACAAGATGTARAGATAATGCTAAATCATTTGGC-~TTTTTGATTGATTGTACA-GGAAAATATACATCGCAGGGGGTTGACTTTTACCATTTCACCGCAA-~~TGGAATCARACTTGTTGAAGAGAATGTTCACAG—-
ACAAAGAAATATATATTAAATTAGCACG----TTTTCGCATAGA----ACGCAACTGCACAATGCC, GGTAAAAGTGATT. GAGTTAATTGAATAGGCAATCTCTAAACGAATCGATACAACCTTGGCACTCACACGTGGGACT-AGCACAGACTAAATTTATGATTCTGGTCCCTGTTTTCGAA

TAGCTTGTGTCACCTGGCATG-GCATGTGTCACTTGGGCATAGCATGTGTCACCTGGGCATAGCA--TGTGTCACCTGGGCATAGCACGTAT-C-ATCTGGGCATAGCTTGTGT-CACCTGGGCATAGCACGTGTCATCTG-GC.

TTTTAAATCCT. T. TAATTCATATATAAGAGCGCATTTAGAAGTAT. TTTTGCTGTCGGCCATACTAAGGTGAAAA-CACCGGATCCCATTCGAACTCCGAAGT-TAAGCGCCTTAAGGCTGGGTTAGT-ACTAAGG-TGGGGGACCGCTTGGGAAGTCCCAGTGTCGACAGCCTTTTTATTTTTTTT

AATTCTTACTTTTTTTTTGGATGGACGCAAAGAAGT TTAATAATCATATTACATGGCATTACCACCAT-ATACATATCCATATAC-ATATCCATATCTAA-TCTTACTTATATGTTGTGGARATGTAAAGAGCCCCATTATCTTAGCCTARAAAAACCTTCTCTTTGGAACTTTCAGTA-ATACC

AAGACCGAGTTACTAAACAGGACTATTACTGCCACGCCAATT--GTAGCGCGCAGCACGTCTCTGCTCACCACTATCCTCTTGTTGACGCTATTGCT-ACTATCGCATCCCGCTTAGCTATACCTACTGA-TGCTCAATTACCCGCC

TCTTTGTATGATAATGTCCATACAATATATTAATATTG CAGTCATGCCATAGAACAA-TTTTGTTCAGTAAATG-TACATCACATAAGTAACTT-CAAATTTTAGAAGGGATAATTTTAAAGTCAGGCAGGCAGCATT. GAAGAATGAGG TCAATTTAAAATTCTTTTTTAAAC

TTACATATTTTAGCTATTTGACTACTTTAATGCTAGTAAATTAARATGAATTTAATTCATTTTCACTTTAAAACACTTATTTTAAT-A-ARA-TATATG-ATTTTA--AAATGATAAAATATTTTTTAAGAGGTAAATTTAAGARATTAGTTAAATTTTAAAGAAAAAGCATCTAAAAATGGA!
TTTTCGAGTTAGCGTGTTTGAATACTGCAAGATACA-AGATARATAGAGTAGT TGAAACTA-GATATCAATTGCACACAAGATCGGCGCTAAGC-ATGCCACAAT-TTGGTATATTATGT~AAAAC-~~ACCACCTAAGGTGCTTGTTCGTCAGTTTGTGGARAGGTTTGAAAG-ACCTTCAGGTGAGARAATAGCATTATGTG

AGATAAGAATTAGATGTTTATATTCTGCTAATTTCACTGGTGAAAATGTAGCAAATAGAAATTATTTTAATCTAATAA-ACTAGCAAATAGTATTTAAAAC-A-AAAATATTTG-TTTTTT--ATGTTGTAAAATGTTTTAAATTAGAT., TTTAC. TTTAC. TTTTCAAGC. TAGGTTCT. TG

A-5



106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

NP0014/1-331
NM0052/1-331
NRO010/1-331
NR0001/1-331
NG0031/1-331
NP0004/1-331
NP0006/1-331
NP0018/1-331
NR0015/1-331
NM0057/1-331
NG0010/1-331
NG0015/1-331
NG0011/1-331
NP0003/1-331
NR0022/1-331
NG0001/1-331
NG0030/1-331
NG0016/1-331
NS0011/1-331
NR0O011/1-331
NM0055/1-331
NR0014/1-331
NG0036/1-331
NS0001/1-331
NR0016/1-331
NS0007/1-331
NP0007/1-331
NR0012/1-331
NG0013/1-331
NP0002/1-331
NG0037/1-331
NP0025/1-331
NM0007/1-331
NG0017/1-331
NG0035/1-331
NP0016/1-331
NG0021/1-331
NS0010/1-331
NG0007/1-331
NG0012/1-331
NR0008/1-331
NS0013/1-331
NR0006/1-331
Ns0012/1-331
NG0025/1-331
NP0012/1-331
NG0033/1-331
NG0003/1-331
NR0019/1-331
NR0024/1-331
NS0008/1-331
NG0005/1-331
NG0020/1-331
NG0027/1-331
NG0028/1-331
Ns0014/1-331
NG0009/1-331
NP0015/1-331
NP0008/1-331
NS0003/1-331

GCGGCGATTTTTTAAAATGTATGCATGTAAATAAAACCTGTGCTGGTTAGGCATCATCATTTTTGGTCTCATCGTTCTATGAT. TATA-AATA-

T. TATGTACACGAGTACATAGCATTTAGTTTTCATAGCTAAGCAAGTCTAATTTTAATGAATCTAGCCARATTT.

TGTGTGCACGTGCGCGTGTGCATGTG-TGTGTGCGT-GTGCGTGT-GTGTGTGCAT-ATG-~TGTGT-GTGCGTGTG-TGTGCGCGCGT-GTGTGTGTGTGTGT-GTGTGTGTGTGTGTGTGTTGAGACAAGGTCT

TTGATAAGAACTTCAATCTTTGACTAGCTAG--~CTTAGTCATTTTTGAGATTTAATTAAT-~ATTTTATGTTTATTCATATATARAACTATTCA-~~ARATATTATAGA-ATTTAA-~ACATTTTAACATCTTAATCATTCATAAATAACTAARAATCAAAGTATTACATCAATARATAACTTTTACTCAATG'

GCCGGGCTTGTTTTCCTGCCTGGGGG GACCC--TGGCAT TGGGCCC-CCCCCAGAAGGCAGCAC. GTCAGCCTTGTGCTCGCCTACGGCCATACCACCCTGAAAGTG--CCCGATATCGTCTGATCTCGGAAGCCAAGCAGGGTCGGGCCTGGTTAGTACTTGGATGGGAGACT

GGCCCCAGCGAGGAAGAAATGATTATGCAACAGATGATGATCAAGCTCAGCATGGGCATCAGTGGACAGTGCTTCAAGGAGTGTGTGACTAG- ~CTTCAGCTCTGGCCAGATGGTTCCCCAAGAGGCAACTTGCAT TCAGTCATGCGCCAAGCGCCAACAGTCTGCATTCATGGCCATGAAT

AGTTCATAGGTCCATTCTCTTAGCGCAACTACAGAG--AACAGGGCACAAACAGGCAARAAAACGGGCACAACCTCAATGGAGTGATGCAACCTGCCTGG-AGTAAATGATGACACAAGGCAATT-GACCCACGCATGTATCTATCTCATTTTCTTACACCTTCTATTACCTTCTGCTCTCTCTC

TTTGTTTGACAARRATGTTGCCTAAGGGCTC-TATAGTAAACCATTTGGAAGAAAGATTTGACGACTTTTTTTTTTTGGATTTCGATCCTATAAT-CCTTCC-~TCCTGARAAGAAACATATAAATAGATATGTATTATTCTTCAARACATTCTCTTGTTCTTGTGCTTTTTTTTTACC

CTAGCCAGGGCAGCATAGTGAAGCT--CTGCTTAC. GC. C. CCGGG. CCTTCAGTTTTTGAATAAGACACATATGTGAGTTCCTAAGATGCA-TGAA-CGCCACAGAGAC---CACTCAAGAGAGCACCAAGGCTCCTACGCAAAGGCAAGT-TAGCTCCAGAGCCCTAGGAGAGCT

TTTTCTTACCTTTTACATTTCAGCAATATATATATATATTTCAAGGATATACCATTCTAATGTCTGCCCCTAAGAAGATCGTCGTTTTGCCAGGTGACCACGTTGGTC G. TC-ACAGCCGAAGCCATTAAGGTTCTTAAAGCTATTTCTGATGTTCGTTCCAATGTCAAGTTCGATTTCGAARATCATTTAATTGG-

TGTGTATGTGGTGTGTATGTGTGTGTATGTG-GTGTG-TGTGTGTAT-GTGTATGT-GTGTGTGCGT-GAA--TGTGT-GTGTGTGTA-TGTA-GTGTGT-GTGTGTGTATGTG--GTGTGTGTGTGTATGTGGTGTGTGTGTGTG:

TATCACATAATGAATTATACATTATATAAAGTAATGTGATTTCTTCGAAGAAT -—ATACT. TGAGCAGGCAAGATAAACGAAGGCAA--~AGATGACAGAGCAGAAAGCCCTAGT-ARAGC-~GTATTACAAATGARACCAAGATTCAGATTGCGATCTCTTTARAGGGTGGTCCCCTAGCGATAGAGCACTCGATCTTC
AACGGGAAAAAGTTAGTTGTGGTGATAGGTGGCAAGTGGTATTCCGTAAGAACAACAAGAAAAGCATTTCATATTATGGCTGAACTGAGCGAACAAGTGCAAAATTT-AAGCATCAACGACA-ACAACGAGAATGGTTATGTTCCTCCTCACTTAAGAGG. CCAAGAAGTGCCAG TAACATGAGC.

CCCTAGCGATAGAGCACTCGATCTTCCCAG GAGGCAGAAGCA-GTAGCAGAACAGG-CCACACAATCGCAAGTGATTA-ACGTCCACACAGGTATAGGGTTTCTGGACCATATGATACATGCTCTGGCCAAGCATTCCGGCTGGTCGCTAATCGTTGAGTGCATTGG!
TATATAAATGCAAAAACTGCATAACCACTTTAACTAATACTTTCAACATTTTCGGTTTGTATTACTTCTTATTCAAATGTAAT. ~GTATCAAC-. TTGTTAATATACCT-----— CTATACTTTAACGTCAAGG-AGAAAAAACTATAATGACTAAATCTCATTCAGAAGAA(

77777777777777777777 AAAAATTTATAAATAATTTT. CAATAAATAG CAAATAAGATTAT, CTTAC. TGGCCGGTGGTARAGGTGGTARAGGTATGGGTAAAGTCGGAGCCARGAGACACTCCAGA--AAGTCTAACAAGGCTTCCA--~TTGAAGGTATTACT-~AAGC-~CCGCTATCAGAAGATTAGCTAGAAGAGGTGGTGTTAA -

ATATCTTCCCATTTTTGGGTGGTGCCGGACCATACTACTCTTTCCCT--GGCGACTATGGTATTTCTCGTGATTTGCCTGAAGGTTGTGAAATGAAGCAAC-TGCAAATGGTTGGTAGACATGGTGAAAGATACCCTACTGTCAGTCTGGCTAAGACTATCAAGAGTACATGGTAT--AAGTTGA

TGAGC. C. CAAGCGCAGCGAACAAGCT. CAATCTGCAAT. GTGCAAGT-TAAAGTGAATCAATTAAAAGTAACC---AACAACCAAGTAATTAAAC-T. CTGCAACTACTGAAATCAACCAAGAAGTCATTATTGAAG--ACAAGAAGAGAACTCTGA--ATACTTTCAACAAGTC(
GG CCAAGAAGTGCCAG. TAACATGAGCAACTACAATAACAACAACGGCGGCTACAACGGTGGCCGTGGCGGTGGCAGCTTCTTTAGC-AACAACCGTCGTGGTGGTTACGGCAACGGTGGTTTCTTCGGTGGAAACAAC-GGTGGCAGCAGATCTAACGGCCGTTCTGE!
AACTGCTTCCTCTGTATAAATCAARAGCAAAATGTAAATAGCGTTGACAAGTGATTACAGAAGT TAGGTGAGGTTAATTACCAATTTTTTT-TTTTAA-~AATTGGTGARATAAGATTACGT TTARAGGAGCAT TAACAGGTTTACTCATAACAATCATTTTCAAATTTCCCTAT(
TACGCTTAGATTTTAACTTTATCCC-ACTTTAATTTCAA-GCGT. TAA---AAATCCCACAC TTAAGTGGAAATTGATGCAAAAATTTCACTA-AAATTT--AATTCAATAAATATGTAAAAATGGTTGATCTCTATAATTTATGAGATTTGCATTATTTAAGGCTTATAAGAAATT

TGCGTGTGGTGCGGATGTGTGCATGTGTGTGTGTGGTACAGGTGT-GAGTATGT-GTGTGTACAC-GCA--TGTGT-TTGTGTGTGGTGCAGATATGT-GCATGTGTGTGTGTGGTACAGGTGTGTGAGTA-TGTGTGTGT

AAAAAGGAAAGGTGAGAGGCCG-GAACCGGCTTTTCATATAGAATAGAGAA-GCGTTCATGACTAAATGCTTGCATCACAATA-CTTGAAGTT-GACAATATTATTTA-AGGACCTATTGTTTTTTCCAATA-GGTGGTTAGCAATCGTCTTACTTTCTAACTTTTCT-TACCTTTT

TTCCGATGCTGACTTGCTGGGTATTATATGTGTGCCCAATAGAAAGAGAACAATTGACCCGGTTATTGCAAGGAARATTTCAAGTCTTGTARAAGCATATAA-ARATAGT TCAGGCA-CTCCGARATACTTGGTTGGCGTG-TTTCGTAATCAACCTAAGGAGGATGTTTTGGCTCTGGTCAATGA'

GAAGCCCATAGAGGGCTATGGTGAACAACG. TATC-TTCCGTTCAAAACTGGAAAGAAGCTTTCTGAGAAACTGCTCTGTGTTCTGTTAATTCATCTC-A---CAGAGTTACATCTT-—-—~ TACCTTCAAGAAGCCTTTCGCTAAGGCTGTTCTTGTGGAATTGGCAAAGTTATATTTGGA

TCAAGTTCGATTTCGAAAATCATTTAATTGGTGGTGCTGCTATCGATGCTACAGGTGTCCCACTTCCAGATGAGGCGCTGGAAGCCTCCAAGAAGGTTGATGCCGTTTTGT-TAGGTGCTGTGGGTGGTCCTARAATGGGGTACCGGTAGTGTTAGACC-TGAACAAGGTTTACT. TCCGT. GAACTTCA:

GGCTTCTCATGGTGGCTCTGAGAAGCCAGGGAA---ACTGGAGGTGGGAGGGGCCTC-TCGGGACTCCACTGGGCTTGGTGCA-TTGGAAGAGGGCCTCATCTCCAG--TTGAGGCAGGAACCGCAGG-GTACCTCT--GATTTCAGACTCCGATCGCAGGGTCCCTGCAGACTGGGGACAGG--AGAGTCAGGC-CTCGTCT

AGCTTTCCTTTTCCTTTTGGCTGGTTTTGCA-GCCAARATATCTGCATCAATGACAAACGARACTAGCGATAGACC-~~TTTGGTCCAC-~~TTC-ACACCCAACAAGGGCTGGA-TGAATGACCCAAATGGGTTGTGGTACGATGAAAAAGATGCCARATGGCATCTGTACTTTCAAT,

TAAGAAATTTTAAATTTAACGCGGAAG---CTTCATTTTTAGATAAAATTTATTAATC-ATCATTAATTTCTTGAAAAACATTTTATTTATTGATCTTTTATAAC-AAAAAA--CCCTTCTAAAAGTTTATTTTTGAATGAAAAACTTATAAA-AATTTATGAAAACTACAAA-AAATAAAATTTTTAA

CAGAGCGGTGGTAGATCTTTCGAACAGGCCGTACGCAGTTGTCGAACTTGGTTTGCARAAGGGAGAAAGTAGGAGATCTCTCTTGCGAG--AT-GATCCCGCATTTTCTTGARAAGCTTTGCAGAGGCTAGCAGAATTACCCTCCACGTTGATTGTCTGCGAGGCAAGAATGATCATCACCGTAGT(

TACTAGCTTTTATGGTTATGAAGAGG TTGGCAGTAACCTGGCCCCAC. CCTTCAAATGAACGAATCAAATTAACAACCAT-AGGATGATAATGCGATTAGTTTTTTAGCCTTATTTCTGGGGTAATTAATCAGCGAAGCGATGATTTTTGATC-TATTAACAGA'

CCT TGTTTTGGCTCTGGTCAATGATTACGGCATTGATATCGTCCAACTGCATGGAG--ATGAGTCGTGGCAAGAATACCAAGAGTTCCTCGGTTTGCCAGTTAT TAARAGACTCG-TATTTCCARAAGACTGCAACATACTACTCAGTGCAGCTTCA-~~CAGAAACCTCATTCGTTTATTCCCT?

TCTGCGCACGGGCTTTTTCTGAGAGA---CCCATGTTTCCTTTTTACTTTTATAAACAGT--TTACATGCT--ATGTTTCTAGAAGGAGGGGAARACCTA----A-TCCCCCTAATCCAATGGCGGGGAGGAARATAGGGTGG--GGTGGGGTGGGGTGGGGTGGGGGGA--GGGAAATATCTCG-CTACT
TATCGTGTCCGGTG-CTGGCTCTCAACGCGTGGCAGTAAGCTCGCCGTTAGTC-ACTCTATCTGCATTTTTC-TGTATAACGGTTCACGTTTATC---CCTGCATCA-CGCATTCTT-~-—-——~ TAGCTCGTACCGGCCTCGCT---TGCATTCTACTCCC

TTGACTAAGTTATTATATGAAACTGCTTTGTTGACTTCCGGCTTCAGTTTGGACGAACCAACTTCCTTTGCATCAAGAATTAACAGATTGATCTCTTTGGGTTTGA-ACA-TTGATGAGGATGAAGAAACAGAG-ACTGCTCCAGAAGCATCCACCGCAGCTCCGGTTGAAGAGGTTCCAGCT--GACACCGAA,

CATTGGTGACTATTGAGCACGTGAGTATACGTGATTAAGCACACAAAGGCAGCTTGGAGTATGTCTGTTATTAATTTCACAGGTAGTTCTGGTCCATTGGTGAAAGTTTGCGGCTTGCAGAGCACAGAGGCCGCAGAATGTGCTCTAGATTCCGATGCTGACTTGCTGGGTATTATATGTGTGCCCAAT.,

AGTTATCATGACCTCTTAGTTGGCTATGGTCTATGGGTAAT--TATTA-ACCATTATTTAATTC. G TA-TATAATATTAAGCATT-AGTTTA--AAATAA-AATGT-TATATTATTTGATAAAGTGACCAAGGGTATATGTTTTGTTGTTTAATTTTGATTTTTTT-—~"

GTGAGGTGACCATCGAGCAGACTGGCGAGCCGGC. GAAGTCCGCCGAGGAGCC. GAC. —~ACCGCCAGTCAGTAG TAAGTTGAGATTATACTAAAACCG-ATAAA-ATGCTAGT--GAACTCCTATGTTTAGATATTCCAAARACCTAT---CAAATTTAAGTTCTTGTTAAATTAACAAGTTA,

TATCTTTTGTCCAATATGAAGAAGGTCAACATGAGGATGG--GAATGATAATT-GATAG-CATATAATATTATTCTTTTGTCAATACTAGTGTTTAGGATATT-TCTACT--AATACCTAATACCTCAATGGTCCAATACTAAATAAGGTACTATTCATTGTATTGATTGATTCTGCATTTATCT--"

AGTTTGTCAAGGAGAACCCATATTTCACAAACAGAATGT-CTGTCAACAACCAACCATTCAAGTCTGAGAACGACCTAAGTTACTA-TARAGTGTACGGCCTA-CTGGATCAAAACATCTTGGAATTGTACTTCAACGATGGAGATGTGGTTTCTACAAA-~~~TACCTACTTCATGACCACCGGTA,

TTGAGTGCATTGGTGACTTACACATAGACGACCATCACACCACTGAAGACTGCGGGATTGCTCTCGGT--CAAGCTTTTAAAGAGGCCCTACTGGCG-CGTGGAGTAAAAAG-GTTTGGATCAGGATTTG-CGCCTTTGGATGA-GGCACTTTCCAGAGCGGTGGTAGATCTTTCGAACAG(

TTTTTGTTTCGTCGTGCTTGGCATAATGGAAAATC----ATCCTTCTTTGTGATAAAATAGAAAACAAAATGGCTAGTACAATCTTGAGACACCCGA-TGCTGGGTT-TTGGGTACAAA--G-ACTGCCAATACGTCCATCCCCTA-TCGAATTACCAA--ATATTGTTTTCTAATTTGGGTATTAAGTTCC

TATATTATTATTCAATAGAAGTAATAAAGAAAAAGTTGGTAAAGCAACTTAACAGT. GGTAATGATTG G---TTTTTGAACATCT--------. AAGCTATATGTTGATGGGTTTACAATTTTACCATTAGTACTCATGCCTAGTACTTTTCTGTTCGTCCTTAATGTCCGCGAT.

TGAGAACTAAACACTTGAAT--TCAGATATAAGTATTATAATTCAGGAATCTGAGATTTACGGAATTATAAATCCAGATGGAC-TAGAGCATGCCCAA-GCGTAAGTAAACGGTTTTTCARAGACTGGAGA-~~GATGTTTTGGGTGAGT TCGATTTTAGGTGTTGAGTATATARAG-AGTG

TTTAGAGCAAGCGCCTTTGTGAGCCCTCCCGGTTACGACGCCTTGGCAATGTAGCAGATAACTCTGCACTTCTAGAATCATTCCACTACGACATTTGGCTCATCACC-AGCT-CGCGAG TGT--~ TAAGCCAACAACCAAGAATGCGTAACATT. GAATACAGTTGCTTTCATTTCGGCGTGA'

AAGGATTTATTAAATTAATATGAGTATTCTAGTCTTTAGCTCATTAC. TACAATGCAAT. TTAGGAACAATTAAGTAGG-----—— GGAATGATGATGGA-TGATGTTGGATGATGATGGCTCCTTTACTTGTCCTTGCCGTTGGGTG--CTCCGTTCTCCTTGCCCTTCACCTCGCTTTCATT

TGCAGTTGTCAGTTGCAGTTCAGCAGACGGGCTAACGAGTACTTGCATCTCTTCAAATTTACTTAATTGATC---AAGT---AAGTAGCAAAAG---GGCACCCAATTAAAGGARATTCTTGT TTAATTGAATTTATTAT -~GCAAGTGCGGAAATAAAATGACAGTATTAATTAGTA.

AGAGCAACGATTCACTTTTATTATAACAAAG--ATTARAAACATACTCTTTTCTTA-A-ATACTCCAGCTAGTCACACCATTTACTTCATATCAGCCCTT-TCTTCA-~GTGCATTTTATTTT-~TTCTATGAAATCTTGTTTACTCTTCTTCATACARAATATTTTATCTCACTTTTAATGCT

CTCCATGGTGGTTGATTACAACAACACGAGTGGGTTTTTCAATGATACTATTGATCCAAGACAAAGATGCGTTGCGATTTGGAC-TTATA-ACACTCCTGA-AAGTGAAGAGCAATACATTAGC-~TATTCTCTTGATGGTGGTTACACTTTTACTGAATACCAAAAGAACCCTGTTTTAGCTGC(

TCTATGTAGTC. TAA-ATAAATC T. T. G ~CAATTTTTGTATTA---TCCTTTATTATGTAATATATATTACA-TTCCGC--AACAAAATTAGCCAATTTCCGTGCTGAATTTTACATAGGTTTTATTTTTTACAGACGT-TTGAAGGGACAGTGTC.

TCT TATGCTTTTTTC-TATCGAGTGTTA--GTGTAGCAATTTTCTAAAGTGCATTGAGAGATTGAGCAGAAATGTTTAGAACTTATTCACAT-CAAATT--AACTTAAGAAAAATAATAACTTACTTAATCAATTCACAATTAGCCATTATGAATAACTARA--CT. CAT. C

CCGCTTGCCTCTCGAGATGTCCCCGGGGAGAGAGGCCGC-TTGTCGAGCTGTATTTGGAA---CCTGGGGTTTTTTCCGAACGATGCACGGAAAAACTGCCCCTTCGTGTTG--ACTTCATTCACAGGCTGGAGTTCGGAGA--GG---TGTCCGGGCATC-—-GGGTTCTTATCAAGAGGGGACCGG--GAAATCGGGGTCCTACGG?

TGCCAACGAAGGTTTCTTAGGCTACCAATACGAATGTCCAGGTTTGATTGAAGTCCCAACTGAGCAAGATCCTTCC---AAATCTTATTGGGTCATGTTTATTTCTATC-AACCCAGGTGCACCTGCTGGCGGTTCCTTCAACCAATATTTTGTT-~-GGATCCTTCAATGGTACTCATTTTGAAGCGTTTGAC

TGGACGAGAGCGTGGTCCTGGTGGAGGC. TCGGAGCAGC. - CGAACAAGGTGGCTATAGTTCCAGG--CACTT-CCTCGGCCGATACGTTCTGCC-GGATGGATACGAGG-CGGACAAGGTGTCCTCGTCGCTGAGCGACGA-CGGCGTTCTGACCATCAGTGTGCCCAATCCTCCAGG(

ACAAAGTGGCGCATGATGTGACCATGGTCGTCCTGGCGTTCCTCATGCTTGCCCTCG-ACCAAGATGGAGTCGTCCACCACCTTCACGT-TGAGCTCACTGGGCTTG-AACTGGGCGACGTCCATGCACACCTGGAATCCATCCTTGCCCACATGGGCGGTTGCCGGCCAGTGAATGTCGTTGCGGTTGGCT

AATGTCGTTGCGGTTGGCCATCTCGCGCCGCARAGCCAAAACCTGGCCGGCGGGCGACGATGGGCATATCGGCGATGCGCAAGGGCATCCGTTGATGGA-ACGGCGCTG-CTGAGTGCCAAGGG-GCAGCACGTAGCGGGAATGCGGA-TGCAATCCCAGTCCAAGCTCGTAGATGGGGCTGCGGGGCTCCTG!

TTAGAGCAATCATTGAAAGTACTAGATACATTTTAGCCAGAGAGGACTCGT-TGACGTAGAATTAAAATTC----AAATGAA-TTTCCGCCCCATTCAT-ATACCCCAAATAACAAACATATTAAAACTTCATAATTATTCAAAATGTGGAGTAGTAATAGAAGAGCAGTACCT-TCAAAATT(

TTCATTCAACGTTTCCCATTGTTTTTTTCTACTATTGCTTTGCTGTGGGAAAAACTTATCGAAAGATGACGACTTTTTCTTA-ATTCTCGTTTTAAGAGCTTGGTGAGCGCT-AGG--AGTCACTGCCAGGTATCGTTTGAACACGGCATTAGTCAGGGAAGT---CATAACACAGTCCTTTCCCGCAATTTTCTT

GTTGAGATTAACGCCTATGACCAGGGCAACCGCACCACGCCGTCCTACGTGGCTTTCACAGACTCGGAACGCCTCAATGGTGAACCGGCCAAGAACCAGGTGGCCATGAACCCCAGAAACACAGTGTTTGACGCCAAGCGACTCATCGGCCGAAAATACGACGAT-CCCAAAATCGCAGA

AAACTTTATGATTTCAARAGAATAACCTCCARACCATTGAAAATGTATTTTTATTTT -~~~ TATTTT--CTCCCGACCCCAGTTACCTGGAATTTGTTCTT-TATGTA-~CTTTATATAAGTATAATTCTCTTAAAAATTTTTACTACTTTGCAATAGACATCATTTTTTCACGTAATARACCCA

ATTACATGCGAATCCTATTGGGAACCTACTGAATTCACCATGATACTTAGATTCCGTTCCTCAAA-ATGTTGCTCCATATTG-AAAAG-CAAACTCATA-CAAGCATGTCCCAT-TGGGAAC--TCACTGAATTCGCCTAGAAATTTTGATTCCATTCG-TGAAAATTTTTCTATATC-CCGA.
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166 NS0005/1-331
167 NS0004/1-331
168 NG0004/1-331
169 NR0007/1-331
170 NG0002/1-331
171 NG0032/1-331
172 NR0020/1-331
173 NS0009/1-331
174 NG0014/1-331
175 NS0006/1-331
176 NG0040/1-331
177 NG0029/1-331
178 NP0023/1-331
179 NG0022/1-331
180 NG0006/1-331
181 NP0019/1-331
182 NG0008/1-331
183 NP0013/1-331
184 NP0011/1-331
185 NP0022/1-331
186 NP0026/1-331
187 NG0034/1-331
188 NG0038/1-331
189 NR0017/1-331
190 NG0019/1-331
191 NG0024/1-331
192 NG0026/1-331
193 NG0023/1-331
consensus/100%
consensus/90%
consensus/80%

consensus/70%

AAGAACGTCCGCTCTG-CTCTCGAATCGCGACGGGTATC-TCTTGGAGCTCACTGGGTGGACTCA-AGGGAGTCAAGCCTCCTGAGGCG--TTTGGAGAGAGGTCGCGAGATTGGTCTC--TAGGCCACGCAGGAGACGAAGGCCCTCATCTCTCGATGACGGGG!

GAATCTCGGGGTTGTTCT(
TGGCCCAGGCAAGTCCAATCTTCCATTCGAGTTGCGAAGGAAAGC-TGGGGATTGCTCTCGAGTGACTGCA-GGGCCAATAGACCTCATCTAGGC--TTGTGTCCAGAAGCCAGTG-TTCCTCTC--CAGGGGCGACAGGGATCTCGGGGTTGCATTCCAGACGCACCCGG--GGAGACAGGCATTCATCT(
AAAGAACCCTGTTTTAGCTGCCAACTCCACTCAATTCAGAGATCCARAGG-TGTTCTGGTATGAACCTTCTCARAAATGGA-TTATGACGGCTGCCAA-AT-CACAAGACTACARA-~~ATTGARATTTACTCCTCTGATGACTTGAAGTCCTGGARGCTAGAATCTGCATTTGCCARCGAAL
CGAACTCCGAAGTTAAGCGGTTTAAGGCCTGTTAAGTACTGA--GGTGGGGGACCACTCGGGAACTTCAGGTGCTGATAGCTTTTTGCTCCTGAA-GCTATCTTT-TTGCACTCTTTCTT-TTTATCTATCCACCCTTCAGTAC-TTCTCACACTATCCAGGTTGGCGAGTTTTTGTTTCGTCGTGCTT(

TGAAAAAGATGCCAARATGGCATCTGTACTTTCAATACAACCCAAATGACACCGTATGGGGTACGCCATTGTTTTGGGGCCATGCTACTTCCGATG-ATTT-GACTAATTGGGA-~-AGATCAACCCATTGCTATCGCTCCCAAGCGTAACGATTC----AGGTGCTTTCTCTGGCTCCA'
GGCCAAGCAAGGAGCTGGCATGTTCTGAGCAACTTCTTCAAGTCCTCCTTCTCATCACTGAGCGAGTAAGGAT TTTAAGTGT TGTTAAGT TGACT TTGCAGCACTCTTG-ATAAATGTACTTGACGGAATCACTCTCT TAAGAAGATATAAAACT T~ ~~~~ TGAACTAGAGCATCAGTGTAACTAA-ATGTTA,
CTCTTCAATAATAACACATTCTTCAGTTA-ACACATGGAAAARATATARRATAGCTA-GTTTTATTTTATTA-~~TTTTCTGTTATTTTATARAATATTGCC-GTCATC-~AATGTAATTTCATTAATTTCAAACTGTCTTACACAGAATTCAGATTTTTTTTTTAGATGTTTAAGGTTCAGAGTC(

7777777777777777777777 GAGGCCACGTCTGGA-ATGTCTTCGTG-AGACCGGCCTC-ATCCTGAGGTGCGACCGGAARGGATCGGGAACCCCTTCCAGACARAGCA-GGGGAGTCGACCCTCCTGTCCAG--ATCAGGAGGGGAGARAGGGCTCAGAGGA--GGGGGTGCCGGARAACCTCAGTGTTCCTCTCGAG-GGAGACCGG--GATTTCGGGGAACTTTGT(

TGCGTTCAAGGCTCTTGCGGTTGCCATAAGAGAAGCCACCTCGCCCAATGGTACCAACGATGTTCCCTCCACC, GGTGTTCTTATGTAGTGACACCGATTATTT-AAAGCTGCAGCATACGATATATATACATGTGTATATATGTATACCTATGAATGTCAGTAAGTATGTATACGAACAGTATGATA!
TGTGCGGTTT--CTCACGAGGTACGACGGCGAGG-TCAGTGAGCCTCTCGTGGGGCGCCA-GGGAAGTCGGGTCTCCATGCGAG--TGGCGAGGGGGAGCGCGTCATTGCTCCC--GAGCCATGGTAGGGGAATGTGGCC-TCGAGACGTGTTGAAGAAG--GTCTCTCGAGGTCTTTCT(
ATGTGGATTGCGCATACT-TTGTGAACAGARAGTGATAGCGTTGATGATT-~~CTTCATTGGTCAGA-ARATTATGAACGGTTT-CTT-~~CTATTTTGTC-TCTATATACTACGTATAGGARA-~TGTTTACATTTTCGTATTGTTTTCGATTCACTCTA-TGAATAGTTCTTACTACAATTTT
TACGTAATTTTAAATTAAAAACACTAACAATCATCTGCATGCAATTGTCTGTATTAATCTAATAAATAAATAGCTTTTTTAAGTTAGTATGTARATACAT-TTTGAAGAATATCTTGTCAAAGT--TCCATAGGCCTTTCTGGCGG--ACAACATCCG-~-CTAACA--AACCCTTCGATTATCT(
TCAGACCCTGAGGCGCCGGCCATGGCCCCACTGAGACACAGGAAGGGCCGCGCCAGAGCACTGAAGACGCTTGGGGAAGGGAACCCACCTG CAGTGTAG. GCAAAC(
TCGATGGTGCCCTTCTATGAGCCCTACTACTGCCAGCGCCAGA-GGAATCCCTACTTGGCCCTGGTT---GG-~ACCGATGGAGCAGCAGCTGCGCCAGCT-GGAGAAACAGGTGG-GCGCCTCGTCGGGATCGTCGG-GAGCCGTGT-CGARAATCGGAA-AGGATGGCTTCCAGGTCTGCATG!
ACTCGACTGGTACCCTAGAGTTTGAGTTGGTTTACGCTGTTAACACCACACARACCATATCCAAATCCGTCTTTGCCGACTT-ATCACTTT-~GGTTCA-AGGGTTTAGAAGATCCTGAAGA-ATATTTGAGAATGGGTTTTGAAGTCAGTGCTTC-~~~TTCCTTCTTTTTGGACCGTGGTA
ACCAAGCTGAGAGTCAGCTTGTGTGCCCAGGAGGGAGGCGTTGGGTCA- -~~~ GAGCCTCTGGAGGACCCCTGAAGTCTCTTCTCAGTGTTCTCTATCACAGGGAGAGCTGTCAGCCCCTGGAATGTGGTTCT-~ATGTCTAGAAAACTATC--CCATAAATAACAGGAAGCCCAAGGTTTACCA,

GGACCCAGCCCCTGGTGGCTGCGGCTGCATCCCAGG-TGGGCCCCCTCCCCGAGGCTCTTCARGGCTCARAGAGAAGC

CTACTTCATGACCACCGGTAACGCTCTAGGATCTGTGAACATGACCACTGGTGTCGATA-ATTTGTTCTACATTGACA---AGTTC-CAAGTAAGGGAAG-T~. TAGAGGTTAT. CTTATTGTCTTTTTTATTTTTTT---—~ CAAAAGCCATTCTAAAG-GGCTTTAGCAACGAGTG

CGCACTAGCTCTGCTTTTGCGCGTACGACAACAACTACATTTAAAATTTCTCGA-AACTCATGGCAT TTATTGGGARAGGT TAGTTA-~~GTTTTATT-TTT TG~~~ TTTTTAGAGCAGCATTCAATTTAGACTTTTATAAAAGAAATTTCTAATT-TGATCCCTCGTTTATCAAACGAT?
ATTTGTTTCTCAGTGCACTTTCTGGTGTTCCATTTTCTATT-GGGCTCTTTACCCCGCATTTGTTTGCAGATCACTTGCTTGCGCATTTTTA-~TTGC-ATT-TTACATATTACACATTATTTGAACGCCGCTGCTGCTGCATCCGTCG-~ACGTCGACTGCACTCGCCCCCACGA-GAGAACAGT]
TAACCGATGGGAACACGTCTCCACCAAGACAGCGCTCAGGACTGGTTCTCCTCGTGGCTCCCAATTCAGTCCAGGAGAAGCAGAGATTTTGTCCCCATGGTGGGTCATCTGAAGAAGGCACCCCTGGTCAGGG-CAGGCTTCTCAGACC-~—————— CTGAGGCGCCGGCCATGGC---CCCACTGAGACACAGGA,

GGATCACCGGCTTTTGGCTGCTCTCACC. TCAGCTGCAAGAAGATTAGAGCTC. GAATTACA-G GAGAGCC--—————~ TTTTTCTTTTCTTCCTTGTGGG-GTTCCTTTCATTT-CGTGCTCTCCTTTCTCTGCCAGCCAGTCCGTCCGTCCTTGCG--TCCACTGCACCTGCACA!

TACCTGGGCGGGACGCGCCAGGCCGACTCCCGGCGAGAGGATGGGGCCAGACT TGCGGTCTGCGCTGGCAGG-AAGGGTGGGCCCGACTGGATTCCCCTTTTCTGCTGCGCGGGAGGCCCAGT TGCTG-ATTTCTGCCCGGATTCTGCTGCCCGGTGAG---GTCTTTGC-~~CCTGCGGCGCCCTCGCCT
CAGCTTCACAGAARACCTCATTCGTTTATTCCCTTGTT-~TGATTCAGAAGCAGGTGGGACAGGTGAACTTTTGGA-~~TTGGAACTCGATTTCTGAC-~TGGGT-TGGAAGGCAAGAGAGCCCCGARA-~GCTTACATTTTATGT TAGCTGGTGGACTGACGCCAGARAATGTTGGTGATGCGCTTAG!
TTTACTAAAAATCCGTAAAGAACTTCAATTGT-ACGCCAACT--TAAG----—. ACCATGTAACTTTGCATC-CGACTCTCTTTTAGAC-TTAT--CT-CCAATCAAGCCACAATTTGCTAAAGGTACTGACTTCGTTGTTGTCAGAGAATTAGTGGGAGGTATTTACTTTG-GTAAGAGAA.

GCAGCAGGAGGCC—

CGCCCGTTTGGAGTGTGGCGCTACCGAGGAACTGGCAGCATATTGCCCGCTGGCAGGAGCAGGAGTTGGCTCCGCCGGCCACCGTCAACAAGGATGGCTACAAACTCACCCTGGA--~-CGTCAAGGACTACAGCGAGCTGAAGGT ---CAAGGTGCTGGACGAGAGCGTGGTCCTGGTGGAGGC. TCGG
ATCCAGCAGGTGGGACCCGCCCATCTCAATGTGAA--GGAGAATCCCAAGGAGGCGGTGGAGCAGGACAATGGCAACGATAAGTAGAGGACTCGTTCCGGGAGATGCCCTGCATTATTTAACCA!
CTTTCATTTGCCTTAACGT-TGAGGTGAGCGGGTCCCACTTGCTGAATTTGAATGATGCGCTCC-TTGGACTTG---TCCTCGACGGCCTGCGGCT-TGGGAATACTGACGGTG-AGC--~ACGCCATCCGACGACAGCTGCGAGACCACTTGCTCCGCCTTG-TAGCCATCGG————— GAACCTTGTAGCGGCGCAC.
TGAGGCTGATAAGGTGGCCTCCACCTTGTCCTCCGATGGTGTCCTGACCATCAAGGTGCCCAAGCCACCGGCAATCGAGGATAAGGGCAACGAGCGCATCGTTCAGATCCAGCAGGTGGGACCCGCCCATCTCAATGTGAA--GGAGAATCCCAAGGAGGCGGTGGAGCAGGACAATGGCAACGATAAGTAGAGGACTCGTT
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A-CGTG

A-C

A-CG:

A-CGT

A-CGT

A-CGTGG:

A-CGTGGA:

A-CGT

2-GTGG:

A-CGTGG

A-CGT

A-CGTGG:

A-CGTGG

ACCTGA:

A-CGTGGAATATGGC

ples

A-CGTGGT

ACCT

A-CGTGGAATATGGC
2CTGG:

ACATGG.

A-CGAGGAATAT

A-CGTGGAATATGGC

ACGTG:

ACCTGG:

ATT

A-GGTGGAATATGGC.

ATCGTGGAATATAGCAGGC
ACCTGGAATATGGCGAG:

ACCTGGAATATGGCGA!

ACCTG-AATAT

ACCTGGAATATGGCGAG:

3CGATGT

[CCACCGCTTTCGCC



2GACACTGTCCC

2CTCCGC

ZATCTCCCCCCAACCCC

PATCACCCGCCCTCT

[CCGCACAGCTCAC

[CCGCACAGCTCAC

A-CGTGGAATATGGCAAGAAAACTGAAAATCATGGAAAATGAGAAACATCCACTTGACGACTTG TGACG.

TCACT.

CGTG

TGAG

AGTTAACTGTGGGAATACT

ZAGG:

AGCGGTATTCGCAATATTTTAGTAGCTCGTT.

AAGAAGT TGGTGGTGGT

ZTTACTCAAAGGTAATAGTGT.

STTTTCGCTATTCCGACGCGTCTAGT

\GAATAAGAACAACAACARATAGAGC.

[TAGTTTTAAAACACCAAGAACTT

AC

ATAACTTAAAGAAAAAG

[TTCCTCGCCACATATGCATTACCGTCT.

2CGTTT

GGATGGAGGTT. GAC

-—-—GCGCATACGCTACAATGACCCG:
SAGATCGCACATGCCA;

STCAAGT

5CTTAACTGC--TCATTGCT.

SACTTACTTACTG-GATTTTT

CAAAAATGAAGTATTTCCTTTTT

CTGCT

AGAAAATA:




CAAGTTTTACCATGACATGATC

[CARAGARATTATTGGGG

2GCCT

CGATATCCAAGGTCAACTCC

SATTTGGAAAAAGCTG:

ATATATCTTACTTTTTTTTTTCTC
[GCTCATGGGACAGGGC

>CC.

AACTACAATAA:
CGACTTACACATAGACGACCATCACACCAC

STGATTGTACCTGAGTTCAATTCTAGCGC

3CAATTACACTCG---TCAATTC

STTACCGAGGAAGAACTC.

[GGTAGATGGATCGATGGCAAAC.

5CATGTTTAGAGCAAGCGCCTTTGTGAG:

[TAAATTTAACGCGGAAGCTT

ACATTTCAGCAATATATATATATATTTC

[TACGGCATTGATATC

AGTCCATAGAGGGCTATGGTGAAAA:
ATTGTAC

[GGGTTGAG

ACAACCCAAATGACACCGTATGGGGTACG:

[TAAAATAATTTTGATAAGA:

3AGAGTGCGTTCAAGGCT

CATA-TAAATGCAAAAACTGCATAACCACTTT

[GTTTGATTCAG

[TTTTAATCCGGACAAGCTCATTTGCGT

ATGGAAGAGG

\GARAGAGA;
[TTCTGCAACAGCTATG-AGCATTGTGCAAACATATT
ATTTTAAAAC

[TCTCTTGAACCGTAAATATC

ACGCTCTAG---GATCTGTGA.

3CCGTACGCAGTTGTCGAACTTGGT

SAATCTCGCCAATATTT.

[TAGAGCAATCATTGAAAGTACTAGAT.

3CCTTACTATAATTATCGCTATCGGC

[GGT-ACGGCACCCA:

[--GCCTTAACGTTGAGGTGAGC

AATATTTTGTAAAATCATATATAATCAAATT

[AAGTTT---GCATTTCTCTTTAATCT

CAACTCCACTCAATTCAGA:
AATTGTCC-CGTACGACCTCTTCAATAATAACACAT

SCTAATTTATTACTTATACAT.

AATGTGG;

AATCAATCTAGA!

2GTGCAGGAGACACTC.

SATCTCGCGCC

3AGTTCATCC

SATTTCTTCAGTTTCCCACCCGGGA:

[TTCTATTACT

3GACATGAAGCACTGGCCTT

CAATCGTAATGTAGTTGCCTTAC

ACAGTCCACTTATTACTACTGCGGCC
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2GAGCGGCGGCCCCAGTGTGC

ZGAGTGGAAGCAAAGAAC

3GTTTCTTAGGCTACCAATACGAAT

3GCATAATGGAAAATC

[GGTGGTTGATTACAACAACACGAGT

ATTTGCACCGCTT

2CTTGCCC-CGCACGACACTTTC,

TGAAGAT

2GGGTTGAGGCAGGAAACCCTGGGTTCCCT
[TTGTCTAAAGAGTAATACTAGAGATA.

ZTAAC--ATAATTAACTTAAGCAGCC

ZAGGTCAGGCCC

SATGTGTCGCACTTCAAGCCCAGCG

ACTCTAAGGTCAAGTTTGTCAAGGAG

ATCTCTGCTGTACAGGATGTTCTA:

ACGAAT--GTAAAACTTTATGATTTC

ACAAAGCTATATTCATAATTTTTTCTCT

ATTTAAGGAGCTGCGAAGGTCC

AGGGCCGCGCCAGAGC

ZAGGTCA-

CCCCGACCCGCACTGTTCT.

CAGGGCAAAGTCCCAGCC

ATTARATGGCGTTATTGGTGT

AGGAAGACGATGGTGATGGTGTCGCTTGGGAT

[TATCAAAGTCATACATCTGTTTTATAAGCTGTAGTTATCC.

GGACACTTCACTCATACAC,

AAAGTGGCGCATGATGT
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