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TCAG CCGTTTTTAGAATGE

~TCAG —~==—CCGTTTTTAGAATGE

~TCAG CCGTTTTTAGAATCC

AP ~TCAG==========CCGTTTTTAGAATGC

- ——-- - -TCAG-——---—-—~ CCGTTTTTAGAATGE
~TCAG CCGTTTTTAGAATGE

AATAAATCTTITAT TGTATTCCAA
AATAAATCTTITAT TGTATTCCAA
AATAARTCTTTAT TGTATTTCAA
AATAAATCTTTAT TGTATTTCAA
AATAAATCTTTAT TGTATTTCAA
ARTARMNICTTITAT TGTATTTCAA
TTAMAATTCT TAGTCAATCGTATAAMAGCCCTGATTATAGAGGTATGCATTTATCACAA

TTGCAATTATCCCAA

TIGAAMRTTCT TACCTAATCCCATAAMAACTTCTGATTATACGGLCTTACACTTATCCCAR
TIGAAARTTCTTATCTAATCGCATAAMAAGCTCTGATTATAGGGGCTTACACTTATCCCAA

CATGATATTTIGTARATCA-———————=AGITTATATAACACATTTITTAATGTAAGT

CATGACATITIGTAAARTCA-—————=——-—=RGTTTATATAARCACATTITI TRATGTAAGT
CATGACATTTTIGTAGATCA ACTTTATATAACACATITTTAATGTAACT
CATGACATTTIGTAAATCA === === AGTTTATATARCACATTTTTARTGTAAGT
CATGACATTITIGTAAATCA-————————=— ~AGTTTATATRACACATTTTITAATGTAAGT
CATGACATT T IGTAAATCA-—————————-AGT T TATATAACACATTTT TRATGTAALT

CATAACCCCTACACTAAAAMAGAAATTAARATCATTATCCAAGCTATITTIGATGAAGTA
CACAATCGTTACGATCAARATAAAATTAARATCATTATICARGCTATTTTTAATGAAGTG

CACAATCGT TACGATCAARATAAAATTARAACCATTATICAAGCTATTTICAATGAAGTG
CRCAATCGT TATGATCAARATAARATTARAACCATTATICAAGCTATTTICAATGAAGTG
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CARATAARGGCTTTCTIGT TCTTCTTT TAAGCCT TTAGATAARACCACATCGCRATTTIT
AARATAARGGCT TICTIGIGCTTCT I T TAAGCCT T TAGATAAAATCACATCGCAATCTTT
ARAATAARGECTTTICTIGTICTICT TTTARGCCT T TAGATARAATCACATCGCANTCTTT
ARRATARAGGCTTTCTICT ICTTCTT T TRAAGCCT T TAGATARRATCACATCGCRATCTTT
AAAATAARGCCT TTCTIGT TCTCCT ITTAAGCCT TTAGATAAAATCACATCGCAATCTTT
AAAATAARGECTTTCTTIGTICTCCT T TTAAGCCTTTAGATAARMATCACATCGCAATCTTT
GGCA--ARGATTTATTGCAMATCCGCACAACAGATATAAGCARACGCCCTAACAATATAG
GGAG—-RAGGATTTTTTACAMATTCGCACCACTGACATGAGCARACGCCCCAGCANTATAR

GGAG--CAGATTTTTTACARAT TCGCACTACCGATATGAGCARMCGCCCTAGCAATATTA
GGAG--AAGATT TATTACAAAT TCGCACCACCGATATGAGCAAACGOCCTAGCAATATCA
===ee e =TT TTT TACAAAT TCGCACCACTOGATATGAGCAAACGCCCTAGCAATATCA
=== e = T I TTT TACARAT TCGCACCACCGATATGAGCARACGC OCTAGCAATATCA
“““““ —=TITTTTACAAATTCGCACCACCGATATGAGCAAACGCCCTAGCAATATCA

AARATACAARCAAATATGT TTATT T IGCGT TIGAGATAT I TICGCATGGTTAAAAGCATC
ARAATACARACAAATATCTITATTI TECG T T TGAGATAT T TTCECATCCTTAAAAGCATC
ARRATACARACARATATCTTTATTTTGCGT TTIGAGATATTTICGCAT GG TTAARAGCATC
AARATACAARCAAATATCT TTATT T IGCGT TIGACGATAT I TICGCATCETTAAMAGCATC
AAMATACAARCAMTATGTITATTTIGCGTTIGAGATATTTICGCATGGTTAMMAGCATC
AARATACAMCARATATCTITTATT I TGCG T TTGAGATATI TTCGCATCC T TARRAGCATC
AT-GGEACARAARAAGTTACT-CAGARAGTAG-TCAATACTAT
—C-AGGCGAAGAGATTTATGCARAAGT GG -TOGATARTATCTGCAAGTCTGARATATCTC

T-—AGCCGAAGAGATTTATCCAAMCTCG-TIGATAATATCTGCAAGTCTCARAATCCCTC
T-—AGGCGARGAGGT TTAAGCAAMGTGG-TIGATAGCATCTGCAAGTCTGAAATGCCTC
T-—AGGCGAAGRGGT TTATGTARAMGTGG-TIGATAATATCTGCANG TCTGAAATGCCTT
T-—AGCOGAAGAGCT TTATCCAAMAGTCG-TTGATAGTATCTGCAAGTCTGAAATGOCTC
TT-AGGCGARGAGGTTTATGCAMMAGTGG-TIGATAGTATCTIGCAAGTCTGAMATGCCTC

AATGTAGAT~———==-=—==-=TAARTTTTCCCATTTATCCAARAGATCARATTCTTICTA
AATATAGAT-—--=-==—====—TAR-—== === === =——mmmm == -
AATATAGAT- —TAA

AATATAGAT TAA

AATATAGAT-—-=--—-—-—=——TAR-—-==-= -—-
ARTATAGAT-——~-—==—=-—TAAKNCAKGTNHMYRYAGTVGDTVHCTTARTCTATATT

——————TCATARACARATAGACACARTCGACTCAAGATACCT TAAGARAAMAACTTTITITG
RAGATAATTTAGGAAAAARGAATCANGTAGCCCAAGATAGTTTGAGGAAMAARTCTITICG
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TAGAGCCGGCCARRCATARAGECACAATATC: GTGCAACTCA

~===GATGCTTTTA--ACCATGCGAMAATAT: CTCAAACGCA
TeGATATGCATA-——GRATGGGCTTGAT TGAACCCTACAATAAACATAAARAACCCAC
TAGATATGCATA-—~—~GAATGCGG TTGATTGAACGC TACAATAARAATAAAGAGCTTAT
TAGATATGCATA==—--~GAATGGGGTTGATTGAGCGATACAR TAARAATARACGAACCTAC
TAGATATGCATA-—-—GAATGGGGTTGATTGAGCGATACAATAAAAATAAAGAACCTAC
TCGATATGCATA-——GARATGGEGCTGAT TGAACGC TACAATARRRATARGGAACCTAC
TGGATATGCATA-——GAATGGGG TTCATTCAACGCTACAATAAGAATAAGGAACCTAC
TGGATATGCATA-——--GAATGGGG TTGATTGAACGCTACAATAAGAATAAGGAACCTAC
TGGATATGCATA-—-—~GAATGGGGTTGAT TGAACGCTACAATAARAAATAAGGAACCTAT
TAGATATGCATAGCATAGAATGGGG TTGATTGAACGC TACANTAACAATAAGGAACC TAC

AAA—=CCCTTIT——=CTITITIAAC——=GCCATCTTITTCARAATARAGGLCTTIT

AAATAMACATATTICT I TGTATTI TAAAGATICCCATCTCATTITATCTAAACGCT TARA
ARARTCCTTATATGARARGCCCTAT TARATATGIGA—==GTTTAACCCCCTTAGCCTTAG
AGACCCCTATATICARAGCAATATCARATATATIC——--GTTTAACTCCCTTAGCCATAG
AARCCCCTACATCCARAGCAATATTARATATATCA—-—~CTTTAACTCCCTTAGCTATAG
AMACCCCTACATCCARAGCAATATTAGATATATCA~--~CTTTAACTCCCTTAGCTATAG
ARACCCCTACATICARACCAATATTAAATATATCA—-—GITTGACTCCCTITAGCTATAG
ARACCOCTACATTICAAAGCAATATTAMATATATCA— —GTTTAACTCCCTTAGCTATAG
ARACCCCTACATTCARAGCAATATTARMATATATCA-—--CTTTAACTCCCTTAGCTATAG
ARACCCCTRCATTCARMACCAATATTAAATATATCA-—==GTITTAACTCCCTTAGCTATAG
AANCCCCTACATICARAGCAATATTARATATATCA-—-~GTITAACTCCCTTAGCTATAG

TCTTTAATGGAGCCT TTGAGTT TTT TATCGTTTTGITIGT —= =T TT=—===m—=====C

—————AGAAGRACRAG-——ARAGCCTTTATITTAL T
AATTTITAMATGCTACTGATTTGT TAAARGAAMAATT TTCTTACACACANGCCT TAGARA
AATTTTTARACGCACAAGATTIGT TAAGAAAAARTTTTTGTTACACGCAAGCTT TAGAAA
ARTTTITAAACGCGCAGGATTTGT TAAGAARRARTTTTTGTTACACGCAAGCTT TAGAAA
AATTTITAAACATGCAGGATTTGT TAAGAAMPMAT TTITCTTACACGTAAGCTT TAGARA
AATTT T TAAACCCGCARGATTTCT TAAGAMAARAT TTITGTTACACCCAAGCTTTAGAAA
AATTTITARACGTGCAAGATTTGT TAAGAAAARATTTTTGTTACACGCAAGCTT TAGAAA
ARTTTITARACGUGCARGATTTGT TARGAAAARATITTTGT TACACGCAAGCTTTAGARA
AATTTTTAAACGOCCARGATTTGT TAAGAAAARRTTTTITGT TACACGCAAGCTT TAGAAA
AATTTTTAAACCOGUAAGATTTGT TAAGAARARMATTTITGTTACACGCAAGCTT TAGAAA
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TICATTGAGCCTITITARAATAAGE —————=CTCTCTTITATTGGT TTCARAAMACACG

TACATTAARMATGTGTTATATAAAC e ATTTACAAAA—-TC
ATCTTTTAGAGGGTTTTATAGCAGAATGCAGRAGAGCTGTTAGTAGAATTAARTAGCGARN
ATCTTTTARAACGT TTTGCAGCACARTGCAGRAGAGGTAATGATAGGGCT TGACAATCATC
ATCTT T T ACAGGCT T T oG CCACAAT CCACACACCTCATCATACGACCT TCAARATCATT
ATCTITIGCAAGGTTTTGLGGCAGAATGCAGRGACGTCATGATAGAGCTTGRCARTCATT
ACCTITIGCARGGT TTTGGAGCAGAATGCAGRAGAGGTARTGATAGAGCTIGACAARTCATT
ATCTTTTCCARGCT TTTCGAGCACARTCCAGACAGCTAATCATAGAGCT TGACAACTATT
ATCTTTTGCAAGCTTTTGCAGCAGAATGCAGAGACATAATCATACGAGCT TGACANCCATT
ATCITITGCARGGT TTTGGAGCAGAATGCAGAGAGGT ARTGATAGAGCT TGACAACCATT
ARTCTTTTGCAAGGT TTTGGAGCAGAATCCAGRGAGGTAATGATAGAGCT TGRACARCTATT

CTTIGTTCTAGCARGCTAARARTTTGT TGGGCTTGATTT ITCCAATTATGATAATCTCTC

TCATGTIGAMATATAATARAGATTITATTIGCATT CTAARAACGGCTG
CTITTARAT-CTTGAAGARATCGATCT TTITIGCTACTTTTATACATGCTA-AARMATTTTAC
ACTTAGAT-ATTGAAGAAATCATCTTTITIGTTACATTT I TAAATATT-GAAAATTTTAC
ATTTAGAC-ATTGAAGAARTGATGTITTITIGITACATTI TTAAATATT-GARAATTTTAC
ATTTAGRC-ATTGARGAATGATGTTTITIGTITACATITITRRATATT-GARAATTTITAC
ATTTAGAC-ATTGAAGAMATCATCTTT I TIGTTACAT TT TTARATATT-CARRATTTTAC
ATTTAGAT-ATIGAAGAMATCATGTTTTTTCTTACATTTITAAATATT-GARMATTTTAC
ATTTAGAT-ATTGAAGARATGATGTITTITIGTTACATTTITARATATT-GARAMATTITTAC
ATTTAGAT-ATTCARGAAATCATGT T T ITIGTTACAT TT T TAAATATT-GARAARTTTTAC
ATTTAGAC-ATTGAAGAMATCATCTITITIGT TACATTTTTAAATATT-CAAMATTTTAC

3
T-—-AGA-AGTGAGATTCTAGAATACATTAAACAATATAGAACT TTAAGCCOTTT ICAAA
T-—-AGA-AGTGARATTATAGAATATGT TAGRGAATACAGGRAGT TTARGCCGCATCCAAA
T-—-AGCA-AGTGAAATTATAGAATATCTTAGRCACTATAGGACTTTAAGCCGTATCCAAA
T-—-AGA-AGCGARMATTATAGAATATGT TAGAGAATATAGGAGCTTAAGCCGTATCCAAA
T===AGA-AGTGAMATTATAGAATATGT TAGAGGATATAGGAGT TTAAGCCGCATCCARK
T==-AGA-ALTGAMITATAGAATATGT TAGRGAATATAGGAGT TTAAGCCGTATCCAAR
T-——AGA-ACTGAAATTATAGAATATCTTAGACAATATACGACTTTAAGCCGTATCCARA
T-=-AGA-ACTCAMATTATAGARTATGT TAGACAATATACGACTTTAAGCCGTATCCAMN
T==-AGA-ALTGAATTATAGAATATGT TAGRGAATATAGGRGT TTAAGCCGTATCCAAA
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TAATT T T ICT I I TIGEATACGGC T TARRCTCCTATACTCTCTAACATATT=CTATAATTT

GAGAARAACTTCTTCAATTAGCTGCAMATTATTCTAACCCTARAMRTTTTIGATGCOCATA
AAGAAARATTARRACAGTCAGTGCAARATTATTGCARCCCTARCTATTTTAGTGGRARTA
AAGAARRATTAAAAGAGTTAGCGCAAGATTATTGCARATCCTAATCATITTAATGLGAATA
AAGCAARAATTAAARCGACTTACTCCAMAAT TATTECAACCCTARCCATTTTAACSECAATA
ARGAAAARTTAAAAGACTTAGTGCAAGATTATTGCAACCCTARCCATITTAATCGGAATA
AACAAARATTARRRCACTTACTCCARCATTATTCCARCCCTAACCATTTTAACGCARATA
AAGAAMAATTAARACGAGT TAGTGCANGATTATTCTAACCCTAACCATTITTARCGGAAATA

COCTTCT-—ACTAAMATTTTCAATATT TAA-AANCCTAACAAAAMACATCATTTCTTCA-

AARCACA-—TAAGAGACTATCATAATTGGAARRATGARACAGACCARATTTITTACTTTAC
AGTTAMTAAMGAGATTATCATAATTCLAAMAATCAAGCCCAACAAATITTTAGCTTGE
AGTTAGRCAACAGAGATTATCATAATTGCARARATCAAGCCCAMCARATTTTTAGCTIGE
AGCTAGARAAGAGAGAT TATCATAATTGLAAAMA T CARGCCCAACARATTITTITAGCTIGC
AGCTAGAAAAGAGAGAT TATCATAATTGGAAMAATCARGCCCAACARATTITTTAGCTTGD
AGCTAGAAAAGAGAGATTATCATAATTGGAMMMAATCAAGCCCAACAMATTTITTAGCTTIGE
AGCTAGARAMGAGAGATTATCATAATTGGARRAATCARGCCCAACAMATTITTTAGCTTIGE
AGCTAGAAAAGAGAGAT TATCATAATT GGAAMAATCAAGCCCAACARATTITTTAGCTTGE
ACTTAGAAAAGAGAGATTATCATAATTGGAAAAATCARGCCCAACAAATTTTTAGCTTIGE

ATGTCTAAATAATGATTTTCAAGCTCTATCATCACCT CTCTGCATT

TAGAACAAAGCGTATTTTT ICAAACAGATAAMAACAAGCTTATTTTAAGAATGCTAGACA
TAGAACRARGCGTATTITTTGARACCAAT AAAGAGAGGCTTATTT TGAAAACCGATCAGTG
TAGRACAAAGCGTGTTT TTTGARACCAATAAMGRGAGGCTTATTTTAARAACGCTCAATG
TAGAACAAAGCOTGTTITT IGAAMACCAATAANCGACAGGCTTATT T TAARAAACGCTCAATC
TAGAACAAAGCCGTGTTTTTTGARACCAAT AMGAGAGGCTTATTTTAAAAGCGCTCAATG
TRGAACARAGCGTCTTTTTTGARACCART ARMGACAGGCTTATTTTAARAAACGCTCAATG
TAGAACARAGCGTGTTTTT TGARACCARTAAAGAGRGGCTTATTTTAAARACGCTCAATG
TAGAACARAGCGTGTTT TI TGARACCAATAAMCAGAGGCTTATTT TAAAAACCGCTCAATG
TRGAACARACCCTCTTT TITCGARACCARTARMGACACGCTTATTTTAAAAACGCTCAARTC
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CTGCCCCARRRCCTIGT-ARMARGATTTICTARACCTTGCCTETAACARARATTITITCIT

AACAAAATAAACARAGCCATACAMGCTCAAACGCTCTATTAARGAAAAACCOCTTTATT
ARGARARCARACAAAACGATAARAAGCTCAAACCCTCCAT TARAGARARAGCCCTITATT
AAGAARAACAANT RRAARCCATARAAAGCTCARACGCTCCAT TAAAGRARARAGCTCTTTATT
AACAAARCAAAC ARAACCATAARAAACTCAAMACGCTCTATTARAGACAAACCOCTTTATT
ARGAAARCARARCARARCCAT AARAMARCTCARRCGCICTAT TARAGAGARAGCCCTITATT
ARGAAARCAAMCARARCCATARRRARCTCARACGC TCTAT TARAGAGAAAGCCCTTTATT
AAGARAACAAACARAACCATAARAARCTCAAACGCTCTAT TAAAGAGAARGCCCTTTATT
AAGAAAACAAN ARARCCATAAAMAMC TCAAACGCTCTATTAAAGAGAAAGCCTTITATT
ARGAAARCAAMN ARARCCATAARRARC TCARACGC TCTAT TARAGAGARAGCCCTITATT

ARCARATCTTOCGCGTT TAARRAT TCTATAGATAAGCGAGTTAGATTAATATATTIGA

TTCAAARACACACCGTTAAMAA ~-ACAA-AAMGOCTTIGAATTOCACCACATICTGLCTIT
TTGARARACATCCCOTARRMAA ~AGRA-ARGGECTTTGAGTTCCACCATATTLTGCCTTT
TTGAAARACATGLCGTARAAAAARGAR-ARGELTT TTGAGTTGCATCATATIGIGCCTTT
TTCAAARACATCCCCTTAAAAA-AGAA-AAGGCCTTTGARTTGCACCATATTCTGECTTIT
TTCAAARACATOGCOTTARAAA -ACGAA ~AAGCLCTTTCAATTCCACCACATTIGOTGCECTTIT
TTGAARARACATGOCGTTAAARA-AGRA-ARGGGCTTTGAATTGCACCATATIGIGCCTTT
TTGAAAAACATGGUGTTAAAAA - AGAA - AAGGCCTTTGAATTGCACCATATIGTGOCTIT
TTCAAAMACATOCCGTTARAAA -AGAA-AAGGLCTTTCAATTECACCATATIGTGCOCTTT
TTGAARAACATOCOCT TAAAAA -ACAA - AAGCOCTITGAATTOCACTATATICTGICTIT

TIG=mmmmmm == m e e CITTGAATGTAGGGGTTTGTAGGTTC-~CTTAT

ATGTTIGGCTOGCTC-——TATAGARCAATT TGRGCTT T TAGATAAGTOGGARRATTTAAT
GTGTTTGGCTOGCTCTTCTATAGARGAGT T TGATCTT T TAGATAAATOLGARAATTTAAT
ATGTTIGGCTOGCTC-~-TATAGAAGAGTTTGATCTTTTGGATAARTCGGAAARCTTAAT
ATGCTIGGCTOGCTC-—-TATAGAAGAATT TGATCTTTIGGATAAATGGCGAGRATTTAAT
ATCCTICGC TG CTC -~ TATACAAGAAT T TGATCTTITCCGATAAATCCLAARACTTAAT
ATGCTIGGCTCGCTC——TATAGAAGAATT TGATCTTTIGGATAARTGGCAAMTTTAAT
ATCCTTGGCT G TC - TATAGARGARTT TGATCTT T TGGATAARTCLEAARRTTTART
ATCCTIGOCTOGCT O ——TATAGAACARATTTCATCTT T TCCATAARTCCGARARTITAAT
ATGCTIGGCTOGCTC—-TATAGAAGAATTTGATCTTTIGGATAAATGGGARMTTTAAT

ettt I V¥4

e --- - ——-- ——-- -—-TTAAT
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TTTTATTGTATCGCTCARTCAACCCCATTCTOTGCATATC TACARARAGATTITTICICA

TTACATTGATGCCT TTARCCATCCARACGATTICTCAAACACARAATAAGCACATTIGTIT
CTATATTGACGCTTTIAACCATGCAARRATATCTCAAACACAMATARACATATTIGIIT
CTATATTGACGC T T TTAACCATGCGAAGATATCTCAAACGCAAAATARACATCTITIGTTT
CTATATTGATGC T TTAACCATCCCARAATATCTCAAAC GCARAATAAACATATTICTIT
CTATATTGACGC T TITRACCATGCGARAATATCTCAARCCCAARATAMCATATIIOIIT
CTATATIGATGCTT TTAACCATCCGARRATATCTCAAACGCARAATAARCATATTICTIT
CTATATTGATGC I T I TAACCATGCGAMAATATCTCAAACCCAMAATAAACATATTIGIIT
CTATATTGATGC T TTTAACCATGOGARPMATATCTCAARCGCARAATARCATATTTICTTT
CTATATIGATGCTT TTAACCATGCGARRATATCTCAAACGCARRATARACATATTICTIT
CTATATIGATGC T T TTAACCAT GCCARAATATCTCAAAC GCAAAATARACATATTIGTIT
CTATATTGATGC T TTAACCATCCGARMATATCTCAAACGCARRATAMACATATTICTTT
CTATATTGATGC T T TTAACCATCOGAARATATCTCAAMACGCAAAATARACATATTIGITT
CTATATTGATGC T T TTARCCATCCGAARATATCTCAAACCCAMATAARCATATTTGTTT

ASCICTCTITGGOTTACTIGATICT TIITICCTGAAGTGCCTAR—

AT T AAAAATT GO GA TG TCATC TTATCTAAAGGC TTCAAACAAGAACAAGAAAGTCCT
GTATTITGARARTTGCGATCTGAT TITATCTAARGEC TTAARAGAAGAACAAGARAGCCT
GTATTITAAAMATTIGOGATGOGATT ITATCTAAAGGC TTAAAAGRAGAAC ARGRAAGCTT
CTATT T TAAAAATTGOGAT G TGO T TITATC TAAAGCC TTAARACGAMGAACRAGAARGCTT
GIATTTTARAAATTGCGATGTGATTTTATCTARAGGC TTAAAANGARAGARCAAGAANGCCT
CTATTITAAAGATIGCGATCTGAT TITATCTAAAGEC TTAAAAGAAGAAC AAGARRGECT
CTATTITAAAAATTCCGATGTGAT TTTATC TAAAGCC TTAARACANGCAACAAGARRGCTT
GTATTITAAACGATTCCGATGTCATTITATCTARAGCCTTAAAARCAACAACAAGRAACCCT
GTATTITAARGATTGOGATGTGAT TITATCTAARGECTTAARAGAAGAGCAAGRAAGCCT
CTATTITARAGATIGCGAT GTGATTITATC TAAAGGC TTAAAAGARGCACAAGAARGCTT
CTATT T TAAAGATTCOGATCTCAT T TTATCTARAGCC TTAARACARGTACAAGAAACCCT
GIATTITAARGATTIGOGATGTGAT TTTATCTAARGGC TTAARAGAAGCACAAGRANGCCT

TIATT T AT TAT T TARAMATCTAT ICTATAAACT TEATTTACAMAATATCATCCTRAA
TTATTIGAC T TACAT TGAARATGTATCCTATAARCTTGATTTGCARAATACCATGTTGGA
TIATTITACTTATATTGCAAATCTGTITATATAARCTIGATITACAARATATCATGCTGAR
TTATT T ACT TACAT TARAMATCTCTTATATAAACT TEATTTACAMAGCTATCATCCTEEA
TIATCTTACT TACATIGAARATGTGTTATATARACTTCATTTACAAARTGCCATGT TAAR
TIATTITACT IGCAT TAAMAATGTGTTATATARACTTGATTTACAAAATGTCATGTIGAA
TTATT I TACT IGCAT TAAAAATCTCT TATATAAACTTGATITACARAATCTCATCTIGAA
TIAT T T ACT TCCAT TARA AT CTC T TATATAAACTTGATITACAMAATCCCATCTTGAA
TTATTITACT IGCAT TAAAAAT GTGTTATATAAACTTGAT TTACAMMATATCATGTIGGA
TTATTITACTTACATTARAAATGTCTTATATAAACTIGATITACARARTGCCATCTTGRA
TTATT I ACT TACAT TAAAAATCTCTTATATAAACT TEATTTACAMARTCTICATCT TGGA
IIAT T I TAC T TACAT TAAARAT GTGCTTATATAARCTTGATITACAAAATGTCATGTIGEA
TTATTITACTTACATTAAAAATGTGTITATATAAACTTGATITACARARTATCATGTTOLA
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Figure S1

Figure S1. Multiple DNA sequence alignment of R.hpyAll gene in the sequenced H. pylori
strains which lack the cognate Ml.hpyAll and M2.hpyAll or Ml.hpyAll alone
methyltransferases in their genomes. H. pylori 26695 strain contains the full length active copy
of R.hpyAll gene (1272 bp) while in other strains truncated versions are present. 16 strains which
are negative for M1.hpyAll and M2.hpyAll genes and 2 strains (Pecanl18 and CC33C) which are
positive for R.hpyAll and M2.hpyAll but negative for M1.hpyAll were used for the alignment. Gene
sequences were downloaded from NCBI database and alignment performed using CLUSTAL
Omega server.
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Figure S2. Activity analysis of M1.HpyAll and M2.HpyAll MTases in the Indian H. pylori
clinical isolates. Genomic DNA was isolated as described in materials and method section. In
vitro digestion with purified HpyAll was performed to check the activity status of M1.HpyAll and
M2.HpyAll MTases. (A) Genomic DNA of the strains harboring active M1.HpyAll-M2.HpyAll
MTases will be refractory to HpyAll clevage. In constrast the genomic DNA of the strains lacking
or harboring inactive M1.HpyAll-M2.HpyAll MTases will be cleaved in vitro by HpyAll. (B)
Genomic DNA from seven Indian isolates was digested to HpyAll cleavage. Two H. pylori Indian
isolates (D34 and Osc40 ) which are negative for HpyAll R-M system as expected were found to
be susceptible to HpyAll cleavage.
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Figure S3 Analysis of 5' TCTTC 3' motifs in the promoter region of H. pylori 26695 strain.
50 nucleotides region upstream of the known TSS of H. pylori 26695 strain was screened for the
distribution of 5' TCTTC 3' sites. Genes which harbor 5' TCTTC 3' motif in the promoter region
were classified according to the pathway and shown in the form of pie chart. Pathway
classification was performed using gene ontology from KEGG database. Numbers in the pie
chart indicate number of genes harboring 5' TCTTC 3' site.
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Figure S4. Analysis of intergenic and intragenic region of H. pylori 26695 strain for 5'
TCTTC 3' site distribution. Frequency distribution of TCTTC sites were examined in intergenic
and intragenic region of the genome. Blue dotted line indicates the distribution of TCTTC sites in
the actual H. pylori intergenic or intragenic region. Red solid line indicates the distribution pattern

in the randomized data set (n=10).

P-values were calculated using Welch Two Sample T- test.

Panel (A) and (B) site distribution in intergenic and intragenic region. (C) Frequency distribution
of TCTTC sites in the intergenic dsDNA regions containing at least one site.
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Figure S5. Stepwise deletion of M2.hpyAll gene in H. pylori 26695 strain. PCR confirmation
of R.hpyAll gene deletion in (A) Strain 26695, PCR amplification using genomic DNA of wild-type
and deletion strain was performed to confirm the deletion of R.hpyAll using gene specific primers
(Table S2). Amplification of 1.27 kb product was observed in the wild type strain as compared to
the 2.27 kb product amplified from the deletion strain. (B) Deletion of M1.hpyAll-M2.hpyAll genes
in H. pylori strain 26695 was confirmed using primers 3 and 4 (Table S2). PCR product of size
1.637 kb in wild-type and 2.453 kb in deletion strain was observed. Lane 1: Strain 26695, lane 2:
AR.hpyAll, (C) Loss of DNA methylation at GAAGA/TCTTC sites was confirmed by in vitro
digestion with HpyAll endonuclease. Wild-type and deletions strains were subjected to in vitro
digestion and digestion pattern were compared. Lane 1: wild-type 26695, lane 2: AR.hpyAll, lane
3: AR.hpyAll-M2.hpyAll, and lane 4: AR.hpyAll-M2.hpyAll::kan::M2.hpyAll,
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Figure S6. Growth profile analysis of H. pylori wild-type and HpyAll R-M system deletion
strains in neutral and acidic growth medium . Wild-type and deletion strains were cultured in
BHI broth containing 8% horse serum, 0.2% lso-vitaleX, vancomycin (6 ug mlt), trimethoprim (8
pug milt), and amphotericin B (8 ug mlt) at pH 7.2 or pH 4.5. The optical density (O.D.) at 600 nm
was measured. (A) Growth in neutral medium (pH 7.2), (B) growth in acidic (pH 4.5) medium.
Data represents the median values of 3 independent experiments. Generation time of H. pylori
strains was estimated by plotting the values of linear range from L0g,0.D.g,, values vs time.
Straight line was fitted to the curve and generation time was calculated from the inverse of the
slope (growth rate). (C) and (D) Generation time in neutral and acidic growth conditions.
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Figure S7. Loss of m4C modification reduces H. pylori-induced apoptosis of the host AGS
cells. Cell cycle progression of control or H. pylori treated (24h coculture) AGS cells was
monitored by propidium iodide staining and flow cytometry analysis. Results are presented as
histograms showing the distribution of cells in different cell cycle phases (n= 3).
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Figure S8. Effect of m4C modification on lipopolysaccharide profile of H. pylori.
lipopolysaccharide profile of H. pylori 26695, R.hpyAll, R.hpyAll-M2.hpyAll gene deletion strains.
Lipopolysaccharide (LPS) was isolated from the H. pylori strains and detected by silver-staining
on 15 % SDS-PAGE.
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Figure S9.Global transcription regulation in H. pylori 26695 strain by N-# cytosine
methylation. Heat map depicting the differential gene expression in R.hpyAll-M2.hpyAll deletion
strain compared to 26695 wild-type strain. Left panel indicates the transcripts expressed in the
26695 wild-type strain, right panel indicates the transcripts expressed in the R.hpyAll-M2.hpyAll
deletion strain.



Table S1. List of primers used in the study

Primer
number

cONOUT A~ WN B

11
12
13

14
15
16

17
18
19
20
21
22
23
24
25
26
27

Primer

hpyAll F
hpyAll R
M1.hpyAll F
M1.hpyAll R
M2.hpyAll F
M2.hpyAll R
P1hpyAll
P2hpyAll

P3hpyAll
P4hpyAll
P1M1.M2
P2M1.M2
P3M1.M2

P4AM1.M2
P1M2
P2M2

P3M2
CamF
CamR
Gen F
Gen R
Sml
Sm2
Sm3
Sm4
Rdx F (-100)
Rdx R (-100)

Nucleotide Sequence 5’-3’

CATATGATGCCAAAATTAGAAAAAATTTTGC

GGATCC TCAGCCGTTTTTAGAATGCAAT

TTGATTTTGAATAAGATTTATATAG

TTATTCGCATTCATTATAC

TTGAATATCAATAAAGTGTTTTA

TTATTCAAAATCAAACAAGTTTCC

CAATATTAAATATATCAGTTTGACTCCCTTAG

AGAAAAGCCTTGCCATGGAGGCCCGCCAATCACGCTTTGTTCTAGCAAGC

TAAAAATTTG

TGCGCTAAAGGCTATTTTTTAGAA GAGAAAGCCCTTTATTTTGAAAAAC

GTATTTTAACATGGCATTTTGTAAATC

GAAGAGTTTTTAACATTTTCTTACG

GGATCGGGCCTTGATGTTACCCGAGAGCTTTTGTGAAGTGATTTCCCAC

GTTAACTGTTAATTGTCCTTGTTCAAGG GGTAAGTTATGCATTAATGTGCCT

TTAATG

CCTTAAGGTTGTCCCGCTC

CCTTAAGGTTGTCCCGCTC

GGATCGGGCCTTGATGTTACCCGAGAGCTGAACATTTTAGGTTTGTTTTTT

AGC

GTTAACTGTTAATTGTCCTTGTTCAAGG CTAGATGTCTATATTTGG

ATTGGCGGGCCTCCATGGCAAGGCTTTTCT

TTCTAAAAAATAGCCTTTAGCGCA

AGCTCTCGGGTAACATCAAGG

CCTTGAACAAGGACAATTAACAGTTA
GGATCCATTATAACGCTCCTTAAAAAACATAGG
CTCGAGTTATTCAAAATCAAACAAGTTTCCTAGTTTTTGC
AGGAGCGTTATAATGGATCCTTATTCCTCCTAGTTAGTCAGGTACC
GTTTGATTTTGAATAACTCGAGATGGCTAAAATGAGAATATCACCGG
ATTTGAGCATGGGGCAGATTTTAAG
CCCTAAAAGAGCGATTAAAACCATTC




Table S2 Summary of the protein spots identified by LC-MS/MS analysis from the 2D

PAGE gel. Proteins spots which are differentially expressed in R.hpyAll-M2.hpyAll deletion

strain compared to R.hpyAll and R.hpyAll-M1.hpyAll-M2.hpyAll gene deletion H. pylori 26695

strains.
Spot | S.No | Protein name Molecular | pl Coverage
weight (percentage)
(kDA)

1 Co-chaperone GroES 13.0 6.6 | 25.42

1-2 2 Thiol peroxidase 18.3 57 | 3494
3 peptidyl-prolyl cis-trans isomerase B 17.6 7.53 | 36.20
4 3-hydroquinate dehydrogenase 18.5 5.26 | 47.90
5 Ferritin non-heme binding 19.3 5.67 | 49.10

3-4 6 DNA protection during starvation protein 16.9 5.94 | 53.47

(dps)

7 flagellar protein FlaG 13.4 5.6 | 31.09
8 Ni-responsive regulator 17.1 5.36 | 27.7
9 molecular chaperone GroEL 58.2 5.59 | 51.47
10 Cytosol aminopeptidase 54.4 7.09 | 43.55
11 acetone carboxylase subunit beta 28.19

11 12 hydrogenase 2 large subunit 64.3 7.14 | 26.12
13 IMP dehydrogenase 51.8 7.97 | 15.38
14 fumarate hydratase 50.9 7.27 | 20.30
15 cell division protein FtsA 54.6 6.65 | 20.28
16 ATP-dependent protease subunit HslV 20.0 6.55 | 41.67
17 Acid stress response factor HP1286 20.6 9.22 | 45.05




18 urease subunit alpha 26.6 8.47 | 26.05
12 19 peroxidase 22.2 6.30 | 30.30
20 transcription termination/antitermination 20.2 7.61 | 28.98
protein NusG
21 zinc ABC transporter substrate-binding 18.1 8.91 | 23.72
protein
19 22 flavodoxin FIdA 17.5 4.59 | 85.37
23 Catalase (KatA) 58.6 8.66 | 44.36
24 serine endoprotease DegQ 51.6 9.19 | 46.01
25 DEAD/DEAH box family RNA helicase 55.9 8.02 | 33.54
29 26 | malate:quinone oxidoreductase 50.7 7.36 | 17.33
27 cag pathogenicity island protein cag3 55.0 9.92 | 37.84
28 urease subunit alpha 26.5 8.47 | 69.75
29 protein-disulfide isomerase 29.4 9.04 | 57.36
32 30 beta-lactamase HcpC 31.6 8.47 | 31.38
31 2-dehydro-3-deoxyphosphooctonate 30.3 8.19 | 27.9
aldolase
32 peroxidase 22.2 6.30 | 64.14
33 superoxide dismutase 24.6 6.21 | 56.81
34 2-keto-3-deoxy-6-phosphogluconate 22.6 8.05 | 30.77
aldolase
35 2-oxoglutarate-acceptor oxidoreductase 20.2 5.72 | 29.03
33 subunit OorC
36 succinyl-CoA--3-ketoacid-CoA transferase 22.2 5.59 | 30.43
37 nucleotide exchange factor GrpE 22.6 553 | 32.14




38 Clp protease 215 5.41 | 23.47
39 elongation factor P 20.8 5.62 | 19.79
40 Cag-specific translocation protein CagZ 23.0 5.37 | 13.57
41 molecular chaperone DnaK 67.0 5.14 | 50.81
35 42 molecular chaperone GroEL 58.2 5.76 | 33.52
49 43 CagA 132.3 8.82 | 53.79
44 elongation factor Tu 43.6 5.26 | 83.71
50 45 trigger factor 52.0 5.41 | 57.87
46 ATP synthase subunit beta 51.4 5.41 | 37.53
47 thioredoxin reductase 335 6.32 | 72.03
48 fructose-bisphosphate aldolase 33.8 6.30 | 43.97
49 UTP--glucose-1-phosphate 31.0 6.57 | 45.79
uridylyltransferase
50 zinc ribbon domain-containing protein 29.7 5.87 | 35.04
X 51 malonyl CoA-ACP transacylase 34.46 6.79 | 37.86
52 iron-dependent superoxide dismutase 24.6 6.21 | 18.78
53 protein HP1451 30.1 6.57 | 26.14
54 hydrogenase/urease nickel incorporation 27.3 5.78 | 25.62
protein HypB
55 fumarate reductase 27.6 554 | 22.45
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