
Table S1. Coverage of the bacteriophage R1-37 particle proteins by tryptic peptides identified by mass spectrometry.  
 

Gene Genome 
location 

MW 
(Da) 

Mascot 
score  

The peptides in the predicted gene products identified by Mascot analysis are highlighted (different colors are used to differentiate between neighboring peptides) . 

g045 11548:12651 42,530 388 MMSLTSLLLEDDNDVLYKNPLMKVKKPYKFYGVSNYKAIQEILSSGVIDASQYRLRTDKAYRANDAVYFTDDLGRAFNWYATKRSDAFNDLSGKDAFVFVINPDYINWSEVY
FDEADFYIAVLGVLVYKMNQGEKLEKKAIETKISVDENNNLNIRTKVDIHANPLANKVWELAFNTAGKIISGKVSTIATPLFDILRNADIDLNDLVKISYGVKANTYKNIPM
RYNKPESFNKALNMFDKLYSKDKEFVKWVEEMKLDILAEMPPYQLKAKNILIAKKISHQYQKMLLKFIKEFCSSFAYKGKLNVMGYFSGDREALSLEVVQKKIEHISDRYLK
TTEQDHAINDYMKQFNKNSLGIKFTLLQNKGV 

g046 12654:13259 24,028 50 MVTQSKLFPIKTPDKMRRIPYIFISHMANFSLKFNPIAPYLKNYVAGYNLDKVESYFLENLEKKQLPYHFYVCFIKGDWKVFTGAPINFRSPLLTELSSAGYIQTAYTESIV
VAVQDNFSLRVPDQRLHDIIASKIVIPYKQLLRNKDYLDSVVWFDEAFNKQQYDSDMERYTYLRNKYPFQVTEMKFFDRVMFNIACRTYS 

g047 13259:13720 17,751 322 MTVGVDSISYEGFDSSKYATFPESIADSKINPLLLVNLSDKLVTNLDSEEIILQDPTCTFKDMLHFFKPYYTPVPVFPSEKYRPEMTAKRLYGSADFWEILLLVNNMSTVME
YDKETINYIPNDKLTKITKFVQLHKGIYRTVQEDDLASKDLL 

g048 13800:14435 24,079 112 MILTEEDVLNEIGFYSQDGRVTELLEGISSFVSKVYRKLLNSIHQLYELVRKIVKTALNRFKNSKLKTYAFESTYQYLLGLSLKISLVLQKILDNKKDLDIGAEIFILEKAL
LGIKIYNGGITIINKVFDRKVEVTSGQINNITDTLDRSSKALNRYQSQLISYANGSHRDKSDEDFKLLVKNTTRMGNLVSNYARTANKVSIFILNSAEPV 

g074 31242:31733 18,425 51 MSKSYEFLPRSFVTHENGNSIDLKAPEIIFNGNHIKLSGDIMAQLHYHFKDKIPPDYFHVKSGHFGFESSFSANVVLIDTDKISRLKVSILDGVDTGKFKVQTDGRTVSILM
GALLMNNLNTIIEEVDGDQDIPAKCGKRGKCEFSYHVELAKSKNSETEWDID 

g079 33842:34639 
(compl.) 

29,550 720 MSEQVVGRIFYESAPVEDAIRSFKVLPNGVVKMEAILQDADAENRNKRVYPKSVINNSLQHPFVQEKLATNSLFGEMNHPDAKLGLERQLKIDMHNVCHLIKNPRWDDENPN
LLIGDVETTGNAVGKDLAGLIVCNNMLPSFSMRGAGDVVNKRGLAYVKDPMRLITWDNVHYPSHKVAYARAMNEDVNEVPITAKMLAEYVASNSKNTQMMLEDVMQLSGGAM
SFSVDKGKVLITEKKSGKLAGFALVEANLQAEYQDAILSIMR 

g081 35434:36822 
(compl.) 

49,684 181 MTAKAKVYDLNDKIITELSTIDTSSKLLAGENNDLKAINIDIVKASLNYISAGSKADYNFAMEGILVLSNLYSDTFYSINQDMNDILNVLYSDSRSLSAFAVSNSISSSMSS
ISSSCNKALGSCTSFANSINPANYSDISSYIKSIAQFLLCPEASLLGDLLGAAKSILNAVTNLRPAELLNAIKSDLASLMRDVVSAAKSYATSALGSVLNTIMSNLPPSANS
LLGFIEKVQLYASAFIDLAQELWDAIESIMRMFGLTADDLFGIGILSDLGTSIKNAINNNNSSNNSGIQIVPGIKVPSPVDTIRCSQLAKIMQQQTNSYRANNRYDYLNNNS
SIVSGITDSSIKSLFSNYSNYQTNASNANQSTKVYTSMGYLGKTALNSSMAAMVRNASSTRTINSLLNGVNTDADYSAAKSSIGNIANNLITVNNVEMQKQTTMREGLKNIM
TESNYYNIPSTKFGV 

g082 36917:37492 22,878 197 MGFNHSDNIVNFLLNEESSKRIPALYHISFKDNLEGEWKPRPPDGFQIKAKEKNKEKEVNITEPKTPRISCSTDLKKCFYAIYPNISFFFETKKFPYMDFTVYSPRLNGEEK
IWTPEYLTDKKLVHDAHVTNEYCILEKAFMQKVGHLRVFNPLKKSNNPPEIYYHPFNNESYERKFLAYKVEIKYDSIKEK 

g083 37498:45156 271,439 555 MAYLKGLATSLAKRVIPDVGNKIFGDELNTYKEIKDKVFTSREILRETQSNIKTTIQSFEGFSKVGRNLGRQVRSGKFGLTQDERDDIDMKAMGFDFDMDSLGDSLDNALEQ
DGNENSSGSSKASKNIIIPMMGKSSRGRNGGLDAGSALISERLAYITGIQAQIGQTQITLLQGLGSQLAGIGNFLSEQTVSHYQGTLEYQKLMSDNLSLSREVNDLMKEKLM
AEKKAAEKKMATGSGIGWEGFDPTRIAKDINEGPLGMLFGEMSPLRGFFQQVSVDPLGTIMALGLAHGAGSLFGGAIDKAKGAFKTAGVRLQSTLEKWSATYDDSFTGMFKS
WIGDTLRAKRESATVAKLGAYDKGAAQFDGTTRKAIVDVIPMYLAKILKAISGNSTHEVYDYNKGAFITSKAGAAEHVKNVKELRRGEFLGGISNELTGLRGDPSVSKSDFG
KIRASMIRSASSLNSHEIKLDQVKMRDARLQETYDKYIKSLDEKSKASLYHSFQSHKYDVAAKLKDYQNSMYDENKGVETSAILEGVNPRILGYDAVEKANKRTKLDENERK
KLKDRIKDSVKKKLNGIKDRRRGGGNPPPSGGAGDSGNSGGSDGDDDAAGDSWFKRWLGKFSGGKGFSLTSFTEGLVGTLTIGMNKLSRGFNRHILFPMKKALLGKDADTRT
IARTPFIAAVGTKFDKTVLFPLKKVLLGGNEKQAESMNIFGAIQKSFDRNIVFPFKRTLLGKDTDVRTILKTSFIKSLGIRIDKSVLTPFKTMLLGGNKVKAEKVTFVTALK
DTFKKNVVLPMKLALLGKDTDLKTLLKTPFTKAIGQRFEQSILNPLKGLLLGKHSTTNGGSVDPTKTGFFKALGLSFDRNIGRPIKTMLFGQGNRNKSFFKNIGETLSPFFN
KLLFGSEKAEKAGFMANLKDFGSNVFKGFSDKFIKPIKDAFSDFFGKTMQDFIGTLRDSAKDFLGSLNINIGKGFKEGAKGFFKTVFGDETVKILRDNIVTPLNDVTKKLTS
SIGMIAKLLLRVPANFIKGITNTLKLNRVKSGKGNYSDEEKARLLDMEKKGSLFNFLDVGNEESNKKISSLKNKVTGFLNRGKKATDGSSSANANVETLDTNSANAKGKTES
ISDRARNLFNRKGKASSVDGSNNPNTDADGNIISASSTNGKKGTKTGFIDGLRNRVSGKNSNSVDENGNPVEGGKSRFGIIERLPSRDKVGSLFGRGKGQNSEDSVQGSTKT
KAGTLTGIPVGSGAKLGGIVGHLNAPKLASRVDTISKMSELTSASSAATAKSNMDILNFLKHHLSNTTQKLTKIVNAVAKGKTVSKISGEDKESVSFFRNPLKWAMRTSMKV
LGFPLSMMKGMFSVGSKMVKGLMEVPKKIIGITVDLGTKLASMTLNVAASLTKGIFKAVDFVAQGIGKTIETIGKAVNSIVRSITSLIATSIDIAAKAAASLARGVLNATKA
IGRGLLPAFEGLTAMVGRLGKGLFELGTLVIDGFVKSIKGTMKLAGRMASGLMGKVFGRDRKLSASFSSITNFKDLILATKKRPMHVYIEDGKVATYEYKPPTSTFFKDKVE
DRSLLNSKRDKAKEKDNTSIFGKIANALGSLFSGGLLAKGLGALTGILKGGGIFGKILLAITVMSKGLMSLIGTIAKNVATLVFGRKAGDLIDNLPGRRGRGKLGRAGKAGN
IADRYTAAKAEKQAIKDRASKAADKLANARNAVAEKQASAKTSGNKIAEKLANARKTVAEGGSLSRSGAGAAEGAANAAKSGGGMFSRAINGAKGFFTKAGERLATGGGIGG
AVKGFGGRLLKGGWKGFGISAIGGGLADTFFDKGTAGNDVMGTGASYAGWGATIGSVIPGVGTAVGAIIGGLVGAVKGAIPHLIETFKKPIIGMTDYFAEIPDRISQYAQEL
PNKISGLVGKIPEMINGWFLGDAEETPKIDEKTGQVIQKKPGIMGSLFSSIGSAVMSVAKALPRIAATLVEGLVKGILTTVVSLMGNVVNSAMNFVGGLGVDIKMMAARAIV
AIKNKTFLLSDEEAEKQYKELDKQAADEKAAIVSSSNTMEFVNGLTKSIASFSVADKIPTGIESSSVMQEKLNYEKSMKESNGDKAKAKDAFIKSYTSGGKSAKEGEDAWAY
QERAQNIRNGTDDGVNTPEYKGFQGSISEAITKAANEEGVPVGLMMTMAKIESNGNPKAMSPGNGTFKGLYQMGPDAWKENSPNVNGDIFDPYLNSVAAARFIKKNINYMKS
KGVPIDNTSVYLAHQQGPGGIVKIYNAAKNGTPLDQTTIRNMTNNRPQDGNKSATSDPNEFLRRWAVAVKNKGGGDSGDLTDSLPAFNANSGITQGTASAISGINNATTTAT
GSSGFDPSALLMGMSKGLNPNLVSSTVEVETGNGRPNVGSNPNRPTAQVAMKSSMNAMPTTGSGNVTAGAATATASPSVTSQEVVKAQAVNNAIVTADTAKYSQIKDNINNA
EANSVLAKLLEKTNEILTGIKSDTGVVAENTKHDEVTESIRYSNQSSNKTASRSGQDERVGSNRRFFENGLGDLYPSEGAKRIAQGGAS 

g085 45613:46983 50,534 114 MEIINTAMNALNTATSFVSGVSNSNTGKSFAVGDNPYSNLYNDSAGFIFGKPLAFNPKADPNQRVFQRTLLRNDTIVNFVPGVPYTNQSMVDQANTILTAHREKLDILLNSP
VPDERAIANLCQDTQDALLSQQCDLRYYTFKQDVAGFLRALQIMVNRVGTSVFGWNQGVSGFVSDLVASNVSEDMMLRGFKVWVDKATSISESVDNSFTQSVLESTQKSISS



AVKQARFLGGAANIAGMNAESVVKSSDANLEAVGNMNELASRTLAGSSFQFPQVFDDSKFSRSYELYFRFMSPYGDDRSVFYHVLFPFLAMLTAALPRQDNISGYTSPFIMQ
VDAPGYFSCPMGVVTALSFIKGGDEKLFNNRGLPLIIEGTLSIQDLYSNLSLPLSFDQFATNLGTSAFLSNMGGMSLYSVMDVSARNYVQNWSKDTLTKFIQPYNWMNEESL
KVRRYFGLY 

g088 48997:49254 9,958 72 MESTERLSYLDNRQLNESVKRIVTTAVENYVKVQQSNADSNSNVTDRAIEALKNQLFLKFTGIDYELLFQSVYLDRKLNGGFTIYE 

g089 49250:50341 40,170 119 MSKPCSLNCYGNTKEDVVNSLKENLPMNLLNFLLGLLNCANNNTLKNAFGNWNGLNIFAMQKLVDDINDVNNGGGRYDISDYNNIPDNIYNNLINDYNDLLCRGQGGGLIDI
DDKYNGNGDGSYVRPLFPDGLTDADKDLIIDHLNNNNNGNDNINNGENNLVIVPPDYTDGSGTGSGSTNDDIFGESGNPIYNIPNYEFDNGIDINKSVFKCFEPVFKLDNYI
YSNSEKLFITPTKVANIKRVHNEILLPLYNFYYGNTTAPSCQIKVFFGIGSRSEINSVAAGSSFSRHSRGEAVDFTMVGIDYKKFLSDLKSGSLNLNFGILIPSNGIHMTLP
YTYEGYTIQNTVINSPSKSANSLSIEYL 

g094 53058:53420 
(compl.) 

12,141 400 MALNPKLNDLKFFPEGVSYNIVKLSALVANAADTQVTLITTRTPVLAKSSTASTQTIVYVDAGAVVQKTRAPNSEGKFTTDFAAAAGGSGGGVTTEAMNAAIKAATDPLAAR
IAALEGAGG 

g099 57455:61633 
(compl.) 

157,842 976 MAIINIDRVRPNKIYKVEKLLVNISKRKKPLCNILFNDNSVTSIERDFEMIRVIPNSTKKIFYPPIKINPNTMTTRKDSVGANDYYLELKNSRILFSRLKTIDLIESPKFSN
KPVFADLSKYRESYNQYCANKKKTYVTGYMMFKNIIKSFISQLPKKVDYQLFLDLDEEPDFFINTFLYGLKKEPKVINDLFKGIDLVFFHQIGNLVYRPDLNDINKKTQIIN
LINKVIKLGKAIAQKQEVNDPDLEVVTKIDPKDQELYDQSLAYQHDEDEDDSESTDNEPDSKRFTATDDSTEDESEEKTNDDNSTDNDSVEDDKYTIGSSTDSEAPDLEIVD
GALKDGDIDLDTVLNTSTVNAYTEKVREENEKFLNNNLKLQEAALKEFELEANKLAESNTLEDIRVNDDSIINPKVKSFRTSSITHSYYKKGFKKDIANIIKCLNNDPEHPV
VVTKLEVTNVSNPLTKANEYHIEYMDKTFKRHQFRVNVPILSHDGFMLINGNKNFIAKQSIVLPVIKEANDRVQITTNYKKTFLYRKGDKINGQIDRVIRILVGKEIASITK
KHGNSYESNLEFNISIPYNYLSRKLFAISLEGYDIRLNQKEIRETLANKKITIDYDKYIPIGFKGKTVILEEIATRNIVGYETGKKYEALSDNLTKFILDILTGSKDPEIQD
ALKSTKPSLSLSYTNMKIVSTSVALGVLVAAYRGLLPALDLYDIPYRIEEKRVAKTDSEVLLTFSDFYVFIDTKFDPAKELFANGLLFLNANEYKLEEATRMSPIFLDYFET
HSGSRNTAKALVNFENSMIDPITLEILKELKMPTNFTELLLYGNNLLGDYQRDRKNDMYHFRIRDSEVIAVAFYNSLVDAFNNYKRSTGSGVPQTISVKRDDVIRRIQAMPN
VEEYSTLNPIQEIEAKSKVTFKGPSGLNSEDSYIAENRAYSKTMLGLYGIFSPISAQIGVNRSMAFNPKIDTIRGYIREKDIKDFTADNLFSAAELVNGFTPKHADAPRAIM
ATTQNKHIINTKVQHPTLVGTGVDKALAHIIGQEFAWKAVKDGKITSIDEEKNLVFIEYIDGTTSAIDISMKAAKNSGGGFYIQNKLDLVNGIKVGSKFKAGKVIAYDKNFF
KETLDGSICFAGGRLSKVAIMALPETFEDSAVVTDTLSKDLSSEVINKRDVILKANSRIIKMAQVGDEIEVNDALVIFEEVGNDEALAIAALEKLDKQTQASISELARSSAK
AKYAGRIVDMKLYYNTPIEKMHPTLRKVVQSYIEKYDEKSSSLKNISPDEFIQTPSTEMIESNKLMGNEVQGVVIQYLIQHLDPLDVGDKITFFTSLKTIVANTVDTEKAPY
SELHPEEEVSALLSPLSIISRMTMDFYLQGGANKVLIELKRQVLDILEE 

g101 63492:64532 38,694 128 MAKKPGFLDKLKKGKTASKEEETLKKGKAAVEDDEEEEEEEEEVAPKKSSKKPVLKKGKKPVVEEEEDDEEEEEDDAEEETEDDESEEESDDEEEEEEEEEVAPKKSSKKSL
PVKKGKKAPVVEDDEEEEEEDSEEEEEDDEEEEVAPKKSSKKVAPKKAAAPAKKAAKKSKASDDEEEDEEESNGGKPLFGGKAKKAATLRTPKEGATMPRENIISMIAEKLD
CTKAEAKTALVGIEEVLKEVGEQYSFRFMDSNFRRRVVNTRDYKGAGGLTERVSSDVAAMTTRVESHVSLKGEVTYDRRTIRGVGEGDDFREGNMVNGKFVAGTWDEEGNFT
PSEKKVKKAKK 

g128 79877:81196 51,650 249 MAKVKKILTTEELVNRNLEQFTKDSTETYPAFQESTPVFVTYYNKSAYASDADINFENFNQAVGVESPNLFYEIASLPLYEMTTADFSTEETDSGRKSNITGTCTIIPGTVT
PSVEDQFLFDYHSQKYLFVITSIEPDNFNNKKYYRVSYQLSPNTLDEIKAQVYKEMVVDYNLIGRTDSALIERKYSDYLNIIRAVFDEFRKSYRYSYYEENQSCFANKRTEV
IDQFINYFAANNDILPAFEDYRNTLTIHNKIIDDVSRQQYKLSPFFDLEKRRDPVSVVSVFVEPVDRTPYKFAFFYKTKYNFTRYVKYTDEEVEIPSAEELAQMTEEEQLAV
MDSIVKGKYNLLPELLEPINSNDPYNLQFIKKYIAFSKLRKTQDYKSQLIECLDMVEDLEEYFCDALYIKGASDSDKKEYDFNYYIGMIVLFALKDLYSFITNS 

g129 81243:81872 22,677 158 MKDLTNELLTGGNLLAESVDQVETNVAIQEELQNMANPTALLAESMEDMLFSEDARIDGNNIEMPSDAGIDSLQFFNQDNVGQSVADSTLTGLDPDRQNDFGNAAFASSNPK
GKDMVQLRSVGDNVALGESGIPSLFTEGGDEECDDTETKDIANGVDDQTNSIGDDAGDSLEESLKLFKEDDDNDDSESDVEEDDEDEDDDEYEDELGL 

g130 81947:82549 22,697 51 MSNLDPVYYVTISTARQIPFINRRGPITSKISMKKSTIDTLKAMGFDVKIISEVNLDKNGKQYADDASKFVPADNQSESNVDVNIVDAIKPNDEEIFSGSTEGLEAKKDDLS
HSQQEEETPESEEEVDDTQEKPAEESTEEEEDDDFSLESYETYEKWNATKLKAYISDTIIPRLEEEDVPDPIPTSKKDCLAFLKTLLDE 

g131 82729:83088 12,634 128 MATVNDLLAQVQTNLKAQGVDSTKKECGVALEAVLNAIQTVALDQGSIRTAIGTFKRKECAARQAHNPKTGDKVDVPAKITVSFKSYYNEVVGEKKAAKKAAPAKAAAPAAK
KVVKKGKK 

g133 83554:84015 17,241 92 MTLIEQLLNDKKIISGFPGIGKSELFKIYGEARVSDSDSSKFPKDSFPANYVAHIKDLIVNSNKKYILVSSHKVVRDALVAEGIPFFLVYPNENCKDEYINRYIKRGSPEAF
VSLLSNNFNNFVQECKTTNSPIATHIELSDGQYLSDVLSTIG 

g134 84113:84796 25,523 372 MSALFLSTLLQEDEDSADGGAKSSADLDLGTDKGDLKDQKDVKSDSDDSDEDNTNDDNDDVSDDNSSDTETDDSSSPNDSSDDTEATDDDNDSEEDDEVLNQKELEEQRKKL
NRYNQLKSLVVTYRNLDGIYDKLLKLDLPGGLPNTIRMFKDKIAYNRESLDKLLLDPVIFNNNTVSELTAIHNVYMSDLRAVSTNLKVLYNSSVLNHTKDNRAILSIISRDA
ENRR 

g135 84901:86454 57,483 2760 MSVDYGFANLRSKTKHNSKATAHLKTLVEDYKGDEVDILSEGVYDVVRDQVAFQEYVERLSEGTSEETGEQLAILSENTRMVMLQESMIGGVNPIAALSLPMLRIGYPKMAV
REGLPTEPVEQPKFKVTTKRPYVLDTATGEKHWLPGAFQTKKELFGLPRLQQNDITVPAGGLIDYDMLAPISKNALLGDEIDPRFTVVEVTDSADVAISVSFELDTNLNAIV
GSFVDSTNAAVQVLGKVDRSKGLLTLVTVPGNAIKKVKIQGYVSSEMNNAATQVGFDIDGVDITIGTGQPIESPINIQQMTDVMAMYNVDSTLTHMETMSTALAQSTDLEGV
QFIYDCFDRNTKKIQETFDAMPPSNFLAGPVEWRKNIHRNFDRLVSQMQTEFNIYTGHAVVFCHPLDAQVVADVRWMYTNTEQPNDVAVDFRVGTYTSGTTTYVVLQSPNFV
QGHYEIVYIPSEADFKSLVYYPYAFNVIRGAASPNTPNLPAIQMIKRYRFQKFNNMVARLNIVNNGVGEV 

g146 93545:94273 28,165 79 MELDFVRESYSTLDGALEDFLSSKADLFSSAPRNDFLEGLMSRIDSAKLSEDLDSDDKDELQGLESALYHKIISHFRKDYSINEEEIANIFENAQITRFYIQKIYDLFYTGK
REILINFLANFIFDNKGDFAKQYKAQVSKKDYEYYSLRKDLSLSKPEYYCIIIKAVEIVNDILEDTESFDFKEVLLGSDLEVEDVETVYSLFDSSSDNFSRFIDTLIGSINQ
DRISLEVKDKLGNMLKNAK 

g148 95191:95886 26,368 140 MASKKVEKYIVKKGTSLVCKQDVKIIIPKTNFDNNLSEFKDSQIITQGLFKMSSPDGKDQFEVKLPLSVKLNFYDMTSDSDNFYFPYKENDVIIEDMVFIPNVKQASAFLNL



LTAGKINTNSFTDTVDVFKKSMAYNKVNINVPSELVECMIAEMARYKSDTTIPFRIAYGTIKGVSESDYTMFNYKDIARMTSVFGAVSFEDIKKSMQSAVFMTRTNQDQTIT
PTESVLKY 

g149 96008:97777 65,490 831 MADYLHPSVSSRIVDNSAVYATAAGNTVLYAAIHSAIGRDNAVEFVTTTDEFLFKFGNPNLSKYGQTSYNILNWLQSGGTAYVLRVMPDDAKFANSLISIKTTAAADPAKAT
VLVTAKAQTTNTASKNAMKTILSGGTAGETPLCFIVPKGRGENYNGYGFRLSLRSDYDNTYNFRTYNLSVTVKDSTGADVVVEGPYIVSFDPEAKDKSRQSIYYANIINKYS
QYVEIVDNRSAFETISEFVVGDSEADPQKVDIIFGQERAVTPAETIHANVVWKSSSVETDDPSYDATAANFNNIQYLTEGSEGTWTGGNEESALLVKGYSGVLAPEILDKQQ
YEIDVLLDGNNEVAVKNAMSDLCSEQRGDCIAILDCSFQGDAQQTIDYRTGNISMSTYFTAIFGQHMNVYDEYNGETITVTSTYFLASMIPSNDDQNGIQWTFVGPRRGVIS
GFTDINFYPNEPWKEKLYLAQVNYIERDPKKISFATQLTSQTSRSALSYINNVRVLLRIRREVEKMMADYRQEFQDNTTYDSMSYSLNNYLQQWVANRACSSISGTVYASDY
DKQQSIARVKVELVFTGVIERIAIDLVVNK 

g150 97791:98540 28,108 2625 MANSDILTYDSGLTGHDTSATGDNFFTGAINTGQISHDPYVTGFAFWVWVSVPTWLSNPEEFKALSQKNFLAFQGLSNLEMETEGVRGGFTANETHYAKQTGAKPTEFTLRY
QIHSGSPLDRFYNEWYSGIRDPHTGIATYPKQFGLEYHSSNHTGVGLYVVTRPDANNFDAKNIEFATLITHMQPKRINMEHFNFEQGTNDFATGEMPFSGVMHFGQQVAQYA
ESYISDKVYNFITENNFSNINTYTGS 

g160 104515:107148 
(compl.) 

98,235 363 MAKQKEPDILSGAVSKTAVNKISERFERSNNRIEKIQNNLDKEDLDLNAKTNKLNADIDKLATNVARRLLASNANNTESAAPPVDSMFYLANPPKDKEERKKRKANGKKIKQ
ELEELKKEITTSQQSLIRNVVESNKSRFWEYLSTYNLIIRIIPKMRLALKTVANTIISPDDFTKCALNIMIDSENVNEEDHAQIKDRVESLITYYDINTKLQNDVIAYLRDG
KLIYLVLSMNEEIKQMLSESASELDKVDSYKTLNLSEGLLNSADKSQLLSENASFSKQGSIFLEEFKDAFGIEKEATGVKVGAALDKFSEALKDTFIIGDSSHILSEYSDVL
LSEDMNISGFFGSAVSPFNATGEGNTQPGSNRKLADPEKEKILKTKLGGNEKAIVKRISPGNIVDLTFEDNILGYLYLDIVEVDPDGTTMPSDKVDNGNEGYTFMPSQSVGN
GNVLQNMVYSGKDIPIDGNGGHSSGAKNVENPNGQRLDVADDARLQFLAAAFANRLSDESNIKLIKKSATIKQAIYNTLSIRKLTRKDKVRVIYLKPEEVVMINRGHSIFDN
ILFFAKIYITTLLTLLMQNVLRGAPKRAVYVEVGLDNNPANATQQAIRDVKSKEISSITNMDMQSIINYVGEFQDYYIPVVDGEKPITFETIDALDAKSLDDDFLNWLSNNI
FSGMGIPSAYLTEVENVDFAKTLSMQNSRFIRDIIGDQVILSKGYTELVRKIYNLNFKSNEVDDKSDPAKDEILTKNAKSYTDTQSLAKAAIKYFDINNISVKFPSPASLNM
NNLSEQISNVNNFVTTLTENLTFDDTIPQDDQEKLKKKLIMRFTKKNLPNVDWDELDSIMDEIVREYTGEKVEKSISTSEEENEEGSEDVGGGF 

g161 107154:108185 
(compl.) 

38,885 72 MIDIVNESDLRLFISKYLKEGTFGTFSKLFNLEDKDNYKGIFSLLTRKEISLSDVENLPIVNDQYVGEFLANYEKNYFPLPSNGSTTDFVAADWLIPSGSPVRDLLVDYNEK
ENSGLLDKVIYKVPYISYKATVGGLYSNLSDFKHSFDEKALNDILTGMSVTDISTLQFSPDSTNCTDQMKEFVNGISSQMNSLNNKLSNDKLFNYIVALPDSNSAFGVSTAI
FNNVFNYKTSSKVISFLVTNEIFHINSLGEAPDETYMEAKYSDVVSSIKNYPVFDDMFATMKFYIQEYLLAATSENNSLINKLNADLTLIAEYEKFFSDIRKVFDLTMSATN
KYLLVNTD 

g162 108185:109204 
(compl.) 

38,088 107 MNEGTISNSDIQEWVNTLDGTDTRVQKVLGAIQLLDGNLLQQLVYFLINGVFDISDLYTMNINNTTIRNKLVIYDLNDNKTAITQYKTKIKSFASYTNLINEMNGKTADRFA
TASLSPFRIAVSKVIDPLGITDGSVSSVTVLMSAYTQIINDSSLVALQNSIISQAAAIQTKYGYRRLNNLVTNFFKKISDYYFIFTTDNTLSLKINYTDLEFYIAKGGFKQA
KYTSFIENFMSALNGMVLYYDADETKDGSYAVNQLKNNVSFSSSFTDTTILSSSLFESQFNYATFVRINLYSTVYGSAFFNDTATVKEEFDSIISLFDNMYTYCTAIRTACQ
GVGV 

g163 109217:109738 
(compl.) 

20,229 225 MIHIKELQDKFSSLDVNSKNYVLYERLLLLDISDYKPLMQEILDGRLDIEDTRQLLNNVIPSSNKTSTNRNLSENIVDTMKSNLIARLTGENTSDIIKENQLFFNNLDDYRY
AIAKEYESQTGNTLTDDEINSILVVVQETYYQQLNLEDIDGQNKETQIFMSNKMSYKPISKL 

g168 112269:112745 17,193 894 MKNTIVDELLAETSVTTNDLKNNASGDGAEFADATNAALTDPDLDIHADGIPLEEQEASLAQLAEFYKSMEGEGGVLTEAARNIVRLNRQTKLLNLTNRSALVMAARKGDPL
FAKYAKFNKMRKAIRAQIVQKYGAKATSYARKLMTQSVDNTGGGKAK 

g174 118419:119195 29,598 57 MFNNIPPIIKIVGNSETLQALREKLATFTPEQIEETFRGGYSDNDFFNRIINEARNKDKKPSVFEDILTDLIIKATKKKAETPKPTEEVPEEVRIDLLNMSSEDIQNLSKED
LENILKSLDAYHHRIQSSRDMVWNTIMLREQEAHNSLTEIKSNLKDFIQIVNSLATDVKIQLPEIDKAKSVVTWIISDRLLVIEQKTKQVLNGAKTVAKAIQNGDMICDNPT
FFSEQVKVLEDKMLRIDQAKQLGKQLNELLSAVGY 

g176 120095:120997 33,503 84 MAQQQKGKGGNNRRQNSTYSSANFSSYDEQVSSLSFSYANEGSFIEVAPIIPTMIGKTPKQGEKVYDYDNRVSTFISPQHAVLLRRALNNLLELIEADEEIPAKTEVMVPTG
QGIRRITIIAPGRVSLKIKGKKTSFPDNFMLKLETKKSDDETMLAYHILQNSTVSYISGEETSEEVVEHDMIMLMEFCEMAIELSLGKVRHTASMTRNLVNANQSSSSNGSK
KGSAFNSMDDDDDGEDDEDYDDNETEEEETTSRKSKKSSSGKSAKQSPAKKTRKSISSEMEDDDDGEDTDYDDDIPM 

g178 122027:123442 53,465 240 MKLDIYDVDKFIEVNGIKEVTSAYVFAADGAPDPDGIFSYDIFGRVGSNDRKNNFGYIDLKRKFFHPLIYNAVLQMFRNLPLVLAGEKYCIVSPKTGGIKIVPPEEEGAETG
IDFFVDNWSKIKWNVNDSTSRERKEALFETIPEELIFVEKWPVLPAYYRDVNFHSKESGKVDMDEFNTFYIKLINTVQSNLITFTGAYATQNNAQTIIVDIHNYISKKISGK
GGIIRKAIMGKTVDYAITNVISAPRFNAEFYKDQMIPYNYIGVPLYNVCALFFPLIVNQLENMFYDIAQSTEFFLTYDEKTGEAKYAETGAMVTEKLNSESLRKLVATFIKD
KTKSIRTARFNLGEEHMVISSLERMLGRPATVTDILFNAAADVVFNKHVLSTRFPVTGSESLIINRIKILTTEDTVDLSNISDRLTGSLKEYYKAYPLIPSANDGTIRKDKV
KWIDTVIPNNSFLKGMGGDFDGKF 

g196 135742:138291 95,261 76 MANNDLQEMLKRFRYPLNSTSMQPITGKQEGAVSMCKANLVTLQELQREADSAYTKFDISVKEARSSVGNTINPNIPASSVTAQYLMGRIDMGVSVAVRLQNEINKVLNPNL
PDYVKMAYTPSVVDFGGVTQAFNTYYTKLKDIEKRAAKIKEDNKPEIKEATVSSANTEYSLENKTFLKSMYDISIQMILPDNTQNDITQYITDILYSFNADNMVMPIYSVKM
KMPATLYDSIRKYFEGIKWYITVKLYTKTSDTSQDQFAIPSLIKDFEELVAIDPTFSPGNDDSNRPEGVLPIYTMKMDFVSAKGNALNSIVKARVFSNCKLIDVISALCSQV
KQEYESTGNVDSSKEIKYTISPPDNTQTYEQIIIKPGSFTATLHALQREYGVYKTGIQVLFDGNHNIKDTNGVKPISYLTITDKGGTAPATNNITDALFEVVDPKYVKNMIH
ETGYLINNDTSSVTVRTFEPYHLVKTNSDRLSRGDSVRVMSTSQNSASSTVCDNPNDFSTYNQRFYYSKFDNPYALTQLQDNIRERNQMLTIEARDIDIFTFNANLNYQVKF
YSRDDETGSGAYRLKKYAAYFGFTRSGVKSRVETSAVFEFGNIPELRENGVTAPRKTYAEKVGSTNKSASNSTTLKGATSSGTGGGFTSNSSNTPSVPFKTNFRNKKDYLGN
TIPETIPASYKMSQQTTFEDVYVTQTGTDLYKGNGLANNFAYFINAQRFASEILDPLFNSEGKSKLVDFYKYETDGSYGASAHLVALAADVSFNKSGDELIKSFIKISNMGL
DFDQLILQGDGSSWKYIHIGKNMNETNRKQVILSPTSVNNDYKVINKALTEEDVPKLKITEFRKYF 

g197 138340:139185 32,333 754 MDFIYSDKLFSLMEEESSQFKKVVILAEELFNSAIILKEADENSPEGENSEAAESFKEKIIKFLKRIIETVRKYLIKLRDFAKKIFAKILGKFERKSKGDKVKLKGFANFEK



(compl.) FVEESDKFANGVTNIISFVAQETSPEAAKASLSYNGNADGMKDIPAQDKQLVTEIFGNNLSRFTDLTENEYTAQEVEAFKQKLQMIMGQFNSTNEQLLKTISHLEELKAKIE
QLFKLYKMNGKQISLDMLTRRTKALFNNVSFLGEIAKFMNNWLKIHSDYSSKLVSGKE 

g198 139190:139978 
(compl.) 

29,967 460 MNNLDYTFNEIDNLLEHHECSIPLKVAILTETTYLQDMQTALTNSVPDKLIARLEGFLNDNSINKIFFSHNELVNRYSQSHEYDLASTLKSLNGRIECLSMGERVLHSLFDV
NISDFDNSFSTILSVNNHISKLCDQLDNANMYLNGNATDSNNTIFLEQIRTNLQALRQGCSWIIDKFFPMLIKELKEIQHQFVDNNIQSPNIRLLDQMERLVSVVIALVNKV
AIRSPFFRVIGGSANSKSMVRMMSDKGLGNSKMYSDQGF 

g199 140087:140863 
(compl.) 

27,259 7977 MAMFLESANTQKVEAPSLFEALAELTDVISDSAILNESIMVADYKLEKQLSALTEEEGGDAAKEDKKAGFLGNVKEKVKAMAQRAYEAIMKVYNAVSAFISKQVVRLKAALG
AKTLELPESFKNAPKLVSAIEKAANALGKDEFDAAYQEGLAAYRAAAEKGEGVKFLATDVSKVETMAKAANDRVKKVAESLKAKAASAGGGDAAVVTTLNKAQRQASKLASL
SSKFVHALFKATHGARGVAADKAAEAKAAKEADKK 

g203 141850:142593 
(compl.) 

27,984 158 MITAKNRKKAEKLIIDTISAMDPSGMNSNRYKELFKSMSDKDFVEYFKKMKSSEDNQFYVEMDLYGKNDITLDNIEKAAKHINVPLEEYVYIRHKTTDGKVIRTPYKVPVLW
VHMKRMQQLLSKKVKSNVDISSGNVRSRLTGSLNQDNKSGRFTDYDTQALLSVTLDDPSKEDANGYSPIIKEVLGARGDNIEAKNKFLQDISLFGNASIEEVDTAKSGQAVQ
TLDVFLMAAGLKSDLVSHSLLINK 

g204 142599:144113 
(compl.) 

56,354 431 MLTFAEQDELKESLEKFFLEEGICNFNTLEKNILGKTLLTEDVYFAKTPELLKMEKAIDDIRTKISKEKNVKKLHSETRELGNLIAKYFGFAGCNINLGVLDSGFIAILVYD
ALTKGKTKELPMALMAFMPNAFTFKSMSQVNRFIPFDNSVIENTGKQIKYKNPMVAGILDITITTPLFADTALTSGEILSVILHEIGHNFYRGSYSAKLVSACQSAFDFPVV
LLAKLLNLLRNNMPDEMYEKVFGGINKVMMAFINGIGNFRKTSVNTAKQFEAIMGISIIPSLINYIAQQITSILGFVVSLPSKIMSMIAMDGSAEEKFCDDFAAMHGYGPEL
ASGIAKLGMYGVRDKRAFVDVQDKLNKNKPLNSDDYLLIAAFTSNYILEGFVELINIADPHPSNKARPKHIIEGLKRLKSKTKDPVIIAKIDRDIKEIANNKFSIFPQDKKD
IDSMVNDNIYSYLFKTANFGEIAKELITDIWTLPNKFPGLKQLGSVTTDAMGTNTEK 

g205 144126:145283 
(compl.) 

44,455 186 MSTFILKNFEKKINDAINDKVKFANLKKHIINYMDKNHEVIFAQGPMTRLLFTNRDQDVILEFVGVTEAEVKAVIKQVPSIKASWQILNNPFYILSCYMIRDLDKQKRQADL
ELILMYMSLKIYSGLFPKYFKHGVNQQIMAFTLNDLSDKFKYKAAKNNYGVIKDVVFNSHQYYEKKLLEGNDEMLNDYLTQIFSRLNKIIMNIAKEYYNNRAKKNYLNTVKT
YDDESGNLLDYENSTGVIQNLAEGTVTYFMSSNVDLSIVQKVAAKNSIPSSTVYQTLASIRKNESPTTVKEFMTHLVGVIYDADPALIGRVCTTDFAITALKQLSVSNSSNQ
NLIALKDELDRLLSIYSSKYAMTQRLATKMSYRNALYSYFVFILIINHCK 

g206 145361:146332 
(compl.) 

36,761 427 MLKHVKKSQQRSSAFRTLAEQRAAKREESEKILKEEVTQRSFSPFKSSRSKKQSKIAEKRNKHIQALKESVADIVRNACPIDGIKETPIDRVVQAINECVDNFRSVVVSNPF
ETLREQSSHYRVVEIGGANKSTPADLINKVAAMRVDYDPHFNYAGEGQVEKVFKAINVVDTVTARGGKADEKYIYMNEGIAASLVGKMSETIRDRVVKSYANEVQRIQNSVA
FNEDVMTEGLNPIAAKNIKERIRKENNAHNITREIFSTVKIMNEHNSGEPEDFLNETVLNMTILETLNMFGLVESNVETFALKMRNARKEYMERSSTELI 

g207 146390:148978 
(compl.) 

98,038 180 MATSTTTSITESEYLFQEKSLRLAQKFYSINDISLLKTGMFGYTTALNAHAMRDSAFHRDVLFNEFFLINANLNGTLYNWAKTLNYDISLAVPSKMPIAIKLPVNEIEKIAT
DSSSGNATKTFTISKDIKFDVSGYSFLLPYDLVINFYRSTSSKLAVNAYYDFESYSYKPISIQTPYLKSFVSTEGGVDYITISAEIYQLTKQDFIFTISSNDILDAGIIEVN
YGSNIASFQASYNANNTTTSSYSDLELIFNEIDQPTTSQYCYYTFVGDDTLRIYFSSESAGFRPDYNSKVKISVYTTKAEEGNFSYSGSINIKDTRLDNITVKVSATTGKST
GGEAIKSFQETKLALIQQLRTRDNYTTTYDLETYFDKFKRENLSSNSEYQIVKLRDDIFRRQFTLYVLGKNSDGVTIPTNTVDLEFSLSELENMNYSIKPGTLVIYDRVTSK
YRLLSDDEYPDVYLSNNDNFIYAIPFLMNIDFKEFPKTNVYHTNYDKSITTEYNSYNIRSPYQAIINTIDIARNPLTDINDFTVSCNVNTDSADPANLKVRALIYDGTILKG
YFDLTREDKTTVFSAKVNTEDTFTSDGYYIIKDFIINPDNFTTYEDFPIETTYTIRLAVLINDTTIDAAKTGTVYERMADLNNYAFICDVDGIDKISFADDLSDIMYHETII
DTSTSKISISKVPVIGALFYMNQFQNNEIMNDFVDNLTAIRSVTAQLENNTSIDTKFFNSYGVSRYFSSDTIDLRIKMSIALTTTATEAIDKEIKAEVVSFIEACNNQSDKR
FSISNMITHLETNFSTIRFIKFFSVNGANIQNIEKTAYTSAKTENLPYDYVPEYLTVTKVLPSINTTQDFDYGIDITYI 

g208 148983:149990 
(compl.) 

37,686 80 MSYEEVKSIDVAVERTDREFGEFFLDRRPTYDPATNLYNYVFFTSPDLSLTSGNFSGVGAGINTEVLLKNNSNFLKLPGYGDSIYSTNIVNMLAGRSGIFMPLLTNRATSFP
ASPVVLDSQDYAETWNKYKILMGTTAKDSRIGGEFEMAFLEDQNITVLKSMKLWSEYIEGAFLGDIMSAVAASSNMGSSQTSYFDYMSSMYHFVTRPDGKTLIYWAKYTGIY
PGNIPYDVFQSQDGQGSIIDSVQCSFKFSYKEEMNIAILNDFNLLGSSDSKSQIMDFTGKYFYENSVNLAASDVNPSIQKEQVNENGMPIYSLRMGETKDPRYPNGVNNNWS 

g209 150145:151266 41,209 855 MFEDNQTSNLLNEESVVEAILGTISKVGNFAIDKFSSSKGFDDLNKKAKENSLTLYALVSSNVPADYYKLISGGLEAKIATLIEVIAKNEISKDVASAKEFIQKSLTNTTMD
SLINLGKTQANKALGLSEDVKTPRRKVSADMNSPIVNRKIDVKTSELAGRDKPFISPGRLFTFDIRATNARGDVVSLTYSIFVKVNLIVIDSDMLLVAMSDAKESSTLYQYI
KHRASGGGFGSFFKDVILNLKTLDRKVARATSNSLEDRILNDLIRNKGLVAPNTTMVSDYLPELKKFMVVIDKSDADRLGSEFNSTLTSGSNLKAFFGNMNMLSLCVIDTAR
DKATMFDSDKPTEMMVVSLRDVSQDKKIAEVFSKIYSR 

g210 151284:152372 40,737 1132 MSNVSNFINEKTKAFYQNDLLSEQAYNRLNTTDKNSAKLQAVLTEYVNMKEVFKDFFGGKVDSSEKELKALSNAKAPLFQQISKSAGDIRKVQDAANVRELLRFAISTNNSY
TGSASKSDLYSFINVANNITDLFDKMAASANDFKKAMIREASVASDKRFVTNLYMSLAYLITVTGSVVYSSSLEADFDYTSAKPIVKNLYFSYKSDAVPEQVKYIGFAADQF
RKGSQKKILQGMLNEEFEFAEERIALNENIFDVIVGLVAKSDLLSDLFLMPVYLLRWVVFSIKYLVGSIKSVSDNIAESIALQKQQLVTKDQFDDYKQRSNKLAFSMNQTAM
KADSAVELEASKDKKTLNNLRSQGLVL 

g229 159873:160268 
(compl.) 

14,521 182 MGNNELVCQLLEGVGWEEAKGNFKTNSTFTFRKAMHSLGISNFPDSEKKELFKKMHTDKLQGMLDAADDKSSLEGLVSKLEKWIKAAGGLKRIANTSGDAADIKNYNQAIIT
ITTQLNNEFLGKAKAKLAKN 

g231 161796:163067 
(compl.) 

47,442 340 MFDINDPEKTILGITEEDITKSFLLNVFAVDAATNKPVMDSRTRIKIEESLVPADSILRKFKNWKDIVGTETNAGRIVFNVFIGSAKGTINGIENSHLATILEYINKPTTAG
VIGGLNRVISDAYVDKYILSDVVKDFIDRMQWLGYTSAIYSIPSLDIKTIHPSEKVKKKRDQMLKDNREVIESNDVMAFGKLENEMIDFAKKDLEEIGATGKMIYDSGFNGS
WNNNFKVNSIFRGIAPKSDDPTSFSIVTSNLMDGVAKEDIAPHADLAVLGAAGRAVDTQKGGYLTKLFNAAFSGIIADKPDSDCGTTKTINVELTGDNKREYRYRYIYDKNE
LVCLTPALLEKYVGKTVKMRTPLLCQNKHYCHHCLGDMFYRLGVKNIGLHVSRISARIMNLSMKSFHDLSVQGKEFDIFDHIEDINSK 

g233 163355:164038 
(compl.) 

25,672 1147 MFEIDSQRVMTHDEKLLIQDAVRANKARENFIVIRDPVTNNILQVKRNLVVQTGREFTLRKLFKLPYSSENETLLHNRYVCLFGIGSGGAPVSDPFNPITPTSADTQLNTAV
PFRIANTANPMPSEDANFYTDTKVSGSDTQYMKKTFTKVELITDTVKDDYYVKATLTINEKDARGSRISELGLFSAVVPSDNTYNDIKIFSRITFETEPLSAETGKGLIVEY
YVYA 



g234 164092:166683 
(compl.) 

102,150 120 MKINDNTLEYIENLVQYIIKMVFKDELSADSQETENSMKASSEYMAAYLKMDNHTEAERQQIINDYVELNPYYKNLFDTYQIPYYTSRRAKDLDIIYTDSDMETTYPYLSQY
GPIYKKCLTYFYATNYAKSMETEENYRNFCLMSINIMALINYIDNWLKYPYDIDMMNESMIDDFILSFGISYFKSVPLQYKQKIAKNINSLIRNKGTDKVIINILDIFNFDN
INIFKYYLVRDETRKETDGTNTIINNPRFISHNIRIDSLSKAIKAGDYNDNTIADVTLGDDTWRTTNTEIARYNFDYVQSKYFSIESGFELAKEGLNTVYLLNLLRKIRESY
SSKEFMTFTASKISLDPITLEDTLVLLQILTLDYQGVVDTIEYDLENIVSIYQFKDRSGTITYPVDIVNTKPVDPNLYPVKDMTKETSFDKEKTLEVFDYNIGIHSNIKDAL
HTETDYKRYKQLKQIYYARFTQKLNYSLFNKAETYTDYILSRNIDIYNFINAIRNIEDPEERQIEIEREITYVTDVVKSYLNDMDLFFGSTSVDILSSYLRDVIEVFKSFTV
TLRELSFFMVLKEELDGRIFDGVESMDSIIPIEDHVTGATWDRYVFLGNFHYYDKVHLHDITSIFTYLGKQVTTDWIYFKDKQVFNADFHYKEILHLRDSFRNISVLPLRDY
IPKGDYFYDFIYSNKWFNLFDRVNIHDDLVRYGTFTMKDSIKFNMYDQIKVANSYFNQFDTVFVRDYPVINTTYHNNDFSTDTLEIDDNFVPNSTYHIYDKNAKLRDFQTYS
SFMDSVNKINFNDVFKKKLANYSIKEYNVLKEVIKSTKGNFYIDALPDFGSEKAVPITSLPVKSKMLMQDNFVITVTGED 

g236 167036:167455 
(compl.) 

15,304 50 MDSILNNFVSSYKNIILAICIAIVVVVIGLFLNGIADNAKASTEWEGKYTAQKLVSDQLEAALKAEQDKNKKLEAANAIQQTEIANLKAEDNKLNDIDKSNVEVIIKEVPAD
KVISKESSKALVKIADNFDTVVDNLEDL 

g237 167557:168264 28,371 184 MSSKQFVFPLDKKKFSSKPLMYAYIEENYSNMLSEEMSPARLYFNLKYNKTHGKSVISGKPTPWNEVTERYERFANEEERKEYRQMFRSRMIKKYGKDHILDEPEQQKVMLQ
NRSISKEYKWCDGSISVVNSQYEYDFLNFVESVYRFDKNCFTEPPTIYYKDGSNMNFYLPDFYIPSLNLIIEVKGSNGHYQNRDSYKEKLKAEATIKEGFNFIQLNDRNYTP
FNIFFKKQVLDN 

g239 168981:169373 15,170 123 MPFFLKENLDEEPTEVFTEEEVDTIFGNFIAYAERKLKGYSTKEIDILANRAKKLNSEEVKRDLLSRIDAAKKAANEALQKAESGSDKYRELRLQIQVLGELNSKVKSFKIT
KYDEPEKKDDRDVIDLDHN 

g240 169388:169852 17,295 49 MDNVEVEGLDFVSATAESTKIETTLTLNAFGTTQNYTELQALAKRIQSLILLEPGTNPANIEMGVGIRNYVTEFMDDITLTRLSRVTLDQVNKFIPTQLVKDITYGRGSGVY
SSFVFCYVYINMTSQEFQKNILAISFNSSSPAYTTTIESEIFI 

g244 173415:174284 32,789 69 MATLDAMEDSALEKEFTVESFLNNPMGDKGSSVMGKAAMLSKLHKDYQTLLAMKRPFKVGYFNIKKDTYIKIKVPSESYETLYYDVVIKFKGTNGHLPSSLNPYKIEFFSNA
PSFTFTYAHAFDAYGCLIPELKKLFDKKVFQDLPINRNPDLITFYEKTITFALFYIKEKGYLNTNNAIARDSAVTTTLQKLIAVVPTADEKLAEHKKASDAAVATRKQERAK
KKAEKMKEDKKSKESSADFKNYINRVPEAPKKRAGRKPGSKNKVNNTVNNQVKSTVKSKVDNKVKS 

g270 191070:192023 
(compl.) 

35,757 1004 MSFKFRSLKDTYIGEIVNANRMLTQVTGAMTKAEDYRLTKDQLNLISSDIKSKISVSGKQVILDDLESGHIDCLYVPGLNLTGWAINNGKDYTGIANLFGKIKIRDKYSFSS
YQPREVFGVLMYAHVQRKYAENYNKLVYSTPLLTNAAIVYTRMVMRVIDSMYATASIPVQSAAISYSIAKFFLSYVVERDHPLNKETRNAIAMQVAKQQSSIADSAIAEFGT
RFNDENLVSLPRLFSGLAEAYTVVKDLDVNTFIRKMITMYGEKSLFMIELLSGFLGYTICSAYSSNLIKDFIFESVSGKEGLKIANLFLDLTRN 

g271 192029:193801 
(compl.) 

67,577 590 MAYSNLETSLGVGNFRRELSGLLEPLSKVQPINSVTEDLSDVKTFNKRFKQLGEALRYCFYATGDIAIRDKRYLETFLSHFTNPVVDRSYQFANKTAHYANANWDANGVPIT
YPASTRVEYNVDCLGKLNFAAITHFVFVDGKLLPKSEYDLVNTAYGVKCYIKATHINDNSVVGIKIHRLYNTSKDYVTKTITSTDLTGGKCTLYVPVANLGTFYHHKYINVV
AKRTIDGLTAYVKFRYGIDFITEINTTGDTARIIFSTLPQVADQLFIMNGVYYWEYEASSTNGDTWSNEVEIKEKLEDNSYRPVPIGSIEDFDVYLNGYHLTAGKHYTLIYG
GNEFSGYKIKLLANKIDDAAEWRIRIVKNECVMDDADCIIIRQDTMQEQGLITTNTDIATIPLMTRLGSSFLNQKYLSNDWFKPKHRQVMELDVSKVDTLKDFEYRLRIVNT
IDIDSVIKFVVDNYSEFDIVAEYVGLDNIMNTIYADEPNVTVDPNDQGVEEEYSTVFEFFSPYTAAVEQLRVISNYYYQNRINNRSDLVLDANDSPTEYPIDITEHQMLEDN
VLLLDANMKQSKIFVLDANQYFINGFPTSQE 

g272 193826:195130 
(compl.) 

50,670 107 MSDIQFTDNKLVVTKYEMTVTNALYSSLIGVVREYFISLFPPTYLKQVFIGNSIAAVTEQPLDDDLKNMKPLPRMSIKMNYENQTGDTSFLADPFLMANMYTFRGANRERMY
TKIVYDEETKTYISAITSRARHNFDIIISNKTEMESINIKGYLSNKLGTNRYRYLNDYSLEVPLPASSIGYIAKHKGYNLKDKDSLNLFAEWIHKISDGKVTYKTHHSTGKK
QFFYRYGTNILIRIPNFEVPDAQKDNKAVSESMLRFTVEVEYNNHNYFIAESYNLANEPIDDEFLITEGGMNDVGMHWTLNWGIPHQIGNKKSILGLELVTEANSPIEEIDF
GEQLARAPNYYIDYLRSQDNFDELKATNLIYKLFRDRKELVEDEDYQINWKTKVITILSPYANYDYKFFMYAPISEVNDLYDEYLQKNRADVNNVIVES 

g275 197299:197973 25,470 539 MAMFLESTVTEQQPELTYVSTLSIMEELNDITIELSENFESFFQEEYSILKEESDEVKAEKKESFKDKVGKTITNILDRIRVAVVKVKQFLLYYISKAIGSKRFVRAPQELV
RFMASHSISYVFKNFADDSKLDEIKKDLEADKAAFEKAKADTTMFTMPAEKFKGFLNPAKKSFEEIESGIKSNTQLSPEGAKVLQACVTFSLAVVHAITAKTKGLDKEPSDK
E 

g280 200731:201084 
(compl.) 

13,507 280 MEDFIKSLFMVRTAVHMLHLSSQSYSEHKALETLYNELGDDIDDIIECHQGDIGQLIVPSSIKEVDLAGKNALTFISDFLSYIKKERESFPVSKGVNSLIDNLETRLQRAVY
RLKFLK 

g281 201097:201483 
(compl.) 

14,163 448 MLGDNVLVEELLQEDFRPLEALKLVFTGKSDTVISTLKKDIANADSKSRITEIISDIDDYLNATESRIKGDIGRKFVDLFISNFMGGLVGMGASHFIQGENKAKGLLKTFKS
QLEAVKSIAVKKKASLK 

g285 203743:204606 
(compl.) 

31,614 58 MNLSKQYQEISYEGRKRGVVVVREDPKGESRIGVVIPSLMPFEDPNKPAKKDKVETTGTSGIANPEITSMINTSLQRSNYIWVRPTVNSSGNSRVPYLGANVWVEFEDGDPK
KGYYLPYRPTLNGETVSQDTINMASDSFNPSNKPNVHVIESFADGTTIYYNENGGTREYGIKTSDGFEFTIAGNAGKKSIIATTPKGFLLNIDELNQYVQMKTEKDNHVVLS
DKEQFIEVKTTGGHVSRLDDKEKKITIQTSGGNSTVMDDGAGTVTTQNSSGAKIVHQGSNVMIN 

g294 209703:213608 
(compl.) 

144,703 233 MSQTRESARFSNRALIDGKLNYQDGTLSSGKPTSSSLKTQSFFQIFKGKAVKFGGNYKLKTFLGNSIKNSSYSYIILGNLYKDIYIDGKLGIAGSNKVKISLKVVNGYVKKY
TMENNENYQNSLVSVVYNGIEYLALALSNVIAAAPVIVDAVMSEDTLETLSYIIDPTQFTTIKPWAVYTDGSKKIYESFNLPLNGWIDAEAVTLTDGTVLLTGGFYNPVLVL
DEYSTSQTKVVTNKSYIFNPADRTFRETSNLPYPVNNHRLCAIKNNCALQLGGGAYYSDQANTNNQWWKTVGDILLYTSDNVSGGQKWVILGQWSNYLFRSHGVTYDDVNDY
LYVYIPFGTTSPDGADVAINHFGRRKIIYGSDTNNVTLGAVEVLASIPTSLMPSGSSGSNYPWRNTYLHYYNGKIYLPLQDNASNSFSAYGKWNYGLVYDVATNTWSKWINT
IAAGDGSQIVRIKDKLYTTGWVSQLKEGTTATTVPLQFESDVNVADMLCFDLTKGTMTYKSPLNLTNNASVIDKNILSAGSSCAMAALKDGRIAIFGGDRGNSFSGVPEYLN
TKGLVNLNRPSVGFIYYPDNDTSDTFSGIVVEREISDNTYSSFNQPFKYKGDFYYLSTGKSNDFGTPIDGSKLIKYSVSYGTETILNVDKLTKGLKGAATAVSKSGRVFILG
GDKEGVLSNSFFTNDLITYSDTWAAITSLPISVAYGRAKVTPDNKVLYIGGVKSDGTFNRNVYAYDLTSTTWSILTTLPYDFIAGDITENTFNGNTYVFYGLHPDTTTNNNF
SIISNTGTVTTKSLSDLSTAISNSYIVGASYLNKDVIRLVDNTGRHWDYDLVNSKITVSLTRRNNFYPQNGIVKLDSDKCCTVDKYGRIYITHLYQREFSERIDHPDRDKII



SGFKTDVTGAYNDVVGWESLVDIYTAPMVIPCNEYDNTSIFFTFTVQSRAPNNTTTPQNIIGIYNRVTEKFTFYPSSQLSSVYGATCSDRDGNPIIVGGVKNKTLVQFTENG
ISYIDSRNVNNVFNMFVYKFDMATKTISQIATMPYQYGNGAAYFDKDTRKLYMFGGYTAQKVPYWDIASNSLSTQRCMVYDVDTNTFSLIASLPNYGIGWGNCFRKDKDKII
IFGGYIGLVDDKVDLPSLRQDLGNPNKIIYEYSISSNTYKDVSVEYSFIQNFRGLTNGKNEFCEVHFAERIPNCEKNEILFYNQLNTSKDSSSGFIHTGYTPKFLGGQLNIL
NLDTKEFRVVDTANMVPIASAALWSPYLSASKSLLHYGVDGKFYEMNKYIAGSASVFNSPTKIGIVRNYL 

g295 213718:217833 
(compl.) 

151,924 156 MSLSRKSTKFSRQIISGNNLKADKKGNIYTGELDIDPKEFASVLLSGSNAEALKNSTTFKFEVQGVISDVNDILILAETSKDFTFSGKINFVNDDYADSATFDFAYNKSNDY
IKEGSFFSVAFKITLVDVTKGDKSYIGLKFDALGSYILEAVVSDSSQVVTLKSTEYESYSVSTFLSNSMFRSIPDIPKIGMAMRNVSGTVNSKNNKFYLYPGCAGENGLATG
LTYPNEIGFSSETGCNNVFEYNPETNSWREMAPFPEALYMSSTVEYKPGKNMIINYGVRSIGIPVVGGSYFYIHDIENDTYERIPVSHQFFSTAACIVNDTIYVFCGRETAY
VNSVPTTMVPFFGLYKYNLLTGEETYVANKYTAVFNENVANPTAFDQDSFNSSVYLPELNGIIFTAGIFRNNHKGTVLYKFDVATEEITKFMSFDFFLSVPKIIRSPINDNK
LIMFTGVSGEFTTIPTVTGTGNGAYYTSAFRDIIEIDFNTKDYYYREKLPYPGFVCNGIGIFKDKRVILAGGCVNYGEGESFFFSDPDNKISTGLMHSNHAMIVDFNKSVIA
TNPNVLSRLIPLNDNCTIPNTPVANWYNTQSASTSSNKVYTILEKNKTAYLFDTVKYTWTVSPVPAVVNYRLNMKGGAAIDFDDEANTIYSATDPSEFSLQKINNFNSITGY
SLVLLGSTAGTKDAADSSDRTLNKSTLFYFYSPDSGITWTAGKPYFKDNFYTSNDNNRILREYGNYFYNSTQNVFYMIGGKDEMSLNKSSGYGVYSVTSNSVTRYHDLIESS
GSSIPLEKYAKYGSALVSISDTECIVFGGTTFDENGDKVYSSETFKLSLVNKGDTYLTPIYTQLQSIPIEFESEGWMRATKINTNEIVLYAGRAKNYSGTLVFKYYIDTNKF
EMVTQTRCFALADLVKTPKGEFYIPFGMVKGSNGSISVTPPFKFINAAYKPKIKFTSFGISPVFTLGNRTETNDIFITASTKVLDSNDNIHYFGGVISGGAKSGESVFVNSH
WKAKVTENSDGLFTLGTWQEDTIPSSLCQNWSNGVAKTLPDGRIVLIGGLWDLSSASTDLQTNPIKYMRSTLTIFDPVTNTYTEKQPTYINNPLSVNVKFINGTMISLTNNP
DEILIFGGYKYWSTVTDYHANTCFNKVFKYSISANTLTYLGKLSITDNPDMAISPFRNYAAVADNGTLFCFSSDNLSPDAMGNTGKILNNQVTVFDTLTNTTDEADANGLFK
TIDLTKSESVIPAALLESGRVRPTYINLTGIKHSNGNFYIFPWVETKSTITAGIFNPYNKKYNTGIPWQLISVPIEANKMIAPVTTALSTSTGIFSSDDSAYPEMFELKSGK
IIVLPGMFGSRLNKSVYINGLGMFVVIS 

g297 220803:221486 
(compl.) 

25,675 117 MATDIFQEVTIPDSMTKAVFDGNGFCIKEGYVGTYNIHSTTREYIGSNREYVPVGVTVAAYAYRDLPPFAEYKQKVAAGVPQAILRAVDYKGWQIVIDYRGYTIYNTTDKTP
KVVTSFGDIPTGFTLLAPTSEFDEWDGAKWVVNENKKLQASIDAANKTKQTLMSEALEHINIYQDMLDFEMADDIEAVEAKLAEWKKYRIAVYKISTVDPSTIVWPEKPVSM
FGDN 

g298 221502:223613 
(compl.) 

74,343 589 MANLSRIAFVLRTIPNLNSEEITGIYPGELFLVGDKKAIFYKQGDGTVISPSEAASTFLTIEGNLEEISDKAKARENLGIKSAALKESGTDKGQLYSVGDFNSFLEESTIIS
ALDFNTYKFKSNEVIVLAKAAATNIPVGLDLGVNVVINVMATGTSSKGGFIAFVSDLANEKASYVLRCSYGTSSRTFAVESIYTDKHKPNLNDLNVYSKETAKDTFFQISNL
FSEIVDDDDKEIARLNLGLGTASVLNKGTAKGNVIVVGDGGLGINDNKVAALKSVIPAFYQLTDDSPDKPEVDKDYGVLSFPISKTLTGYLVLSSDGVLSLGIDGADGVELS
KVYLANNLPTLNELKALGTENNLSDIKDKAKARTNLGLGDSATKNVGTETGTVAAGDDSRITGAAQKDKNLKDLTDKSIARTNLELGSAAQKTAQTNITDTTSGSLMQVGAF
GLGGSGVPFSGEGKDLIAFLKNAPSGMYRFGDSSSYTNGIPSGQYSDILLMDHGGSNSKSAIAVDFSGQVFAICLRADGTSSGWVTIFSDTDFSNNLLLPIGVPIPYPLATP
PKNFLKANGSAFDQVAFPKLLNYYPSGVLPDLRGEFIRGWDDGRNVDTGRNILTNQGDAIRNITGKLNVLSSSDEPFSTADLFKWANEGALDIIRTGFSHSSGGGGGAGGGV
SGFTFDASKSGVPTANENRPRNIAFNYIIRAK 

g300 224277:226469 
(compl.) 

77,968 142 MANSRIVFILKRIPSMADPSINDVYPGEHFVTEDSGQLYYKDLQGIIVTVGGGKAAVPASWVYTPSAKNFTFNFEGSNFLEALEPFSSSIRFLTNANTVIGAGQNTITINIT
KNGSTLATRDFPIVDIIGRELRKASIPGNAICDILFDGTKFRVYNTYGFGSSTDDGSYFFDNNVVVDGSFSVINSNDKKGFVVLEDGTIVVGNDGVKLTNVTDLFQLKGNST
FDGNVNVTGKLTVGNRVYSSKGYDGILLSDIPTLDWSKLTNILPQDKVPAVTDNSNKIATTKWVADYIAYLGLTGGGAGGNGAVIDTKIQSTTATEGQTSFDFEYNADSLIV
LSTGHVLVGGEDYTATDGTTIVFTDPCDADEELMFINIGKLDQEKYLTADQINAIITGSNFATVTYVQEQIDELIGGSSDALDTLKELADALNNDPDFATTITNQLAGKADK
QHSHTWADITSGLPTATESKSGLIQLLTVSEAIKGTDTTKAMHAAGTRELIRGVGFNGFNGVANYATSTVLTKNSIGRWNRFNQPGIVVTLPVYTELDATGWSIVPIYNYST
GPITIKCPTPEHGFPTNSGIIQTITLNAYSSVFCVFEGNSTLNGESNWNMFGEGALAYGAGLKKVLGVNGYQVLPSGIIIQWGKLSINYANLIQNTYTDGRKTSSITGNGTY
PIPFPTSCLFAFGGSNDTANTFVTTVYPANSSGFAYKYESTGGPASAGSNTLSFIAIGY 

g326 241918:243252 50,944 56 MPEMNPDTIRNQVIEIAKGEAVITVPNPVPCSLDTFLSAMTSPEVVINTFLPSDLYDKDSLNEEEFKEIAFSVYTNVLSYTYGATNVVPFSFDDNCPPLARQNLLLQNFIEA
GGTKETLDVLGVKGFEKAFSMLLLPLGIAQCANMTDVRKSIEALNKINDGEDRIKNNINVIMGFNIPLETSLDDIEALAREGNIDVNLFLARQKPEFNTVEVIHRFKEFLDP
SRVMIQVDFTEDAFRTLLDEGYFSDVRDQLFTVANPMIMELADLREKYWDKFSWERALVKYTFSEEILNRIISEGKMNWAVASVFQVMSDEMILANNDEITFWRPEFNFDYW
FKGENDNKELRAEYAKHTPTNETVAWNEVIRRHKDKQELLMLAAITVSEMPIAVELTDESGSTVESRVSNPQNDKPVDQRIKHKLLIPEVVDGKLQYSEEKDLSNFYEG 

g333 249517:250233 
(compl.) 

27,166 75 MLNLNLLVNHIKARVGFTHRKLELSEEAIIACLQQETLPTISTYMPFYCMSSCNLGTDKVAQNMNTYWIEAKSDEFDILDVTLVMPPVRGMNSSAYMLTPIGADYQTIIGAI
TTSKFASTLNSAVLNPETWQFLPPNQLRVYSTYSLTELALVLKTTHRKDFSTLPVGASEMVKKLAYYDVMMDVFGFRKYFSQLNTAVAQINLNMDELSSIPDKRDDLIERLR
KEQLKYSPTKKIYVA 

 



Table S2. HHpred-Homology detection & structure and function prediction by HMM-HMM comparison of R1-37 ORFs. Included are hits with 
a probability >50%*. Predicted functional categories for the hits are highlighted by different colors: DNA replication and repair, Nucleotide 
metabolism, ATPases, Toxin-antidote system, RNA-polymerase and RNA interactions, Virion structural proteins, and Lysis proteins 

Gp (size aa) Region of 
similarity (size 
of hit, aa) 

Function Organism PDB§ code Probability (%) E-value 

Gp017(110) 12-50(54) Putative regulator of transfer genes ARTA Staphylococcus aureus 3gxq 72.13 2.2 
Gp024(67) 21-43(113) Fibritin, gpwac E; bacteriophage T4 structural protein bacteriophage assembly attachment protein T4 1aa0 59.60 3.7 
Gp031(180) 84-138(470) IMP-GMP specific 5'-nucleotidase Legionella pneumophila 2bde 69.69 4.6 
Gp039(85) 58-85(199) Uncharacterized protein; zonular occludens toxin Neisseria meningitidis 2r2a 75.70 0,89 
Gp045(368) 217-261(106)  TM1634; membrane protein Thermotoga maritima 2vkj 58.49 1.8 
Gp046(202) 17-133(167) 

15-91(146) 
Peptidoglycan-recognition protein-LC isoform LCA; protein-peptidoglycan complex 
Lysozyme zinc amidase and an inhibitor of T7 RNA polymerase 

Drosophila melanogaster 
T7 

2f2l 
1lba 

91.2 
87.91 

0.27 
0.46 

Gp049(261) 48-260(208)  Phosphate starvation-inducible protein; PHOH2, ATPase, PFAM: PF02562 Corynebacterium glutamicum 3b85 99.88 1.1e-21 
Gp051(117) 5-92(204) 3'-5' exonuclease ERI1; nuclease domain Homo sapiens 1w0h 59.91 2.4 
Gp052(147) 10-87(1095) RNA-dependent RNA polymerase Simian Rotavirus 2r7r 65.48 0.75 
Gp056(180) 1-175(240)  Molybdate/tungstate ABC transporter Archaeoglobus  fulgidus 2onk 100.00 4.1e-33 
Gp060 (145) 1-142(134) AP4A hydrolase; nudix protein, diadenosine polyphosphate Aquifex aeolicus 3i7u 99.91 3.3e-23 
Gp061(929) 1-909(1005) DNA double-strand break repair RAD50 ATPase Methanocaldococcus jannaschii 3auy 99.98 1e-29 
Gp066(118) 5-68(492) Insulinase family protease Yersinia pestis 3go9 64.23 7.9 
Gp068(274) 2-274 (326) Ribose-phosphate pyrophosphokinase 1 Homo sapiens 3s5j 100.00 5.1e-69 
Gp069(217) 59-168(174) HNH homing endonuclease; HNH catalytic motifhelix-turn-helix DNA binding domain Bacillus phage SPO1 1u3e 97.91 4e-07 
Gp070(584) 8-584(484) Nicotinamide phosphoribosyltransferase Homo sapiens 3dhf 100.00 3.2e-113 
Gp071(58) 21-55(56) SVTR protein, transcription regulator; homodimer, ribbon-helix-helix, transcription repress Sulfolobus islandicus rod-shaped virus 2kel 83.10 0.64 
Gp074(164) 98-143(106) Ferredoxin VI Rhodobacter capsulatus 1uwm 75.93 1.3 
Gp076(121) 42-75(109) Replicase polyprotein 1AB; RNA  replicationATP-binding Human coronavirus 229E 2j97 81.04 1.8 
Gp077(131) 3-110(161) Lincosamide antibiotic adenylyltransferase LinA  Staphylococcus haemolyticus 4e8j 99.68 6.4e-17 
Gp081(463) 181-253(340) Diaphanous protein homolog 1; helix bundle, protein binding Mus musculus 1v9d 67.80 28.39 
Gp083(2553) 2141-2310(268) Lytic transglycosylase; lysozyme Pseudomonas phage 144 3bkh 98.75 2.4e-08 
Gp084(119) 2-119(213) Muramoyl-pentapeptide carboxypeptidase Streptomyces albus 1lbu 99.91 7.3e-24 
Gp086(178) 42-176(120) Crossover junction endodeoxyribonuclease RUSA Escherichia coli 2h8e 99.97 1.1e-31 
Gp089(364) 267-335(213) Muramoyl-pentapeptide carboxypeptidase Streptomyces albus 1lbu 85.86 0.72 
Gp092(231) 28-165(166) Calcium binding protein Streptomyces coelicolor 3akb 56.59 36 
Gp093(165) 88-164(123) Anti-sigma-factor antagonist (STAS) Moorella thermoacetica 3zxn 63.79 25 
Gp096(690) 146-410 (596) Telomerase reverse transcriptase Tribolium castaneum 3kyl 99.83 1.2e-20 
Gp097(219) 19-219 (277) Putative ATP-dependent CLP protease proteolytic S Homo sapiens 1tg6 100.00 9.2e-38 
Gp099(1393) 731-1392(1342) DNA-directed RNA polymerase subunit beta Escherichia coli 3lu0 100.00 1.4e-132 
Gp100(358) 81-351 (203) Non-canonical purine NTP pyrophosphatase Coxiella burnetii 3tqu 100.00 2.8e-56 
Gp101(347) 214- 327(115) Polyadenylate-binding protein 1; RRM fold translation initiation, RNA-binding Homo sapiens 4f25 99.71 1.7e-17 
Gp102(603) 90-561(1524) DNA-directed RNA polymerase beta' chain Thermus thermophilus 2a6h 100.00 2.5e-92 
Gp103(171) 9-145(193) dCMP deaminase Enterobacteria phage T4 1vq2 100.00 6e-37 
Gp106(30) 8-29(145) BH1478 protein; unknown function Bacillus halodurans 2qup 92.12 0.13 
Gp107(175) 21-152(174) HNH homing endonuclease Bacillus phage SPO1 1u3e 99.93 1.8e-25 
Gp111(144) 1-96(102) Aprataxin (resolves abortive DNA ligation intermediates during DNA repair) Homo sapiens 3kt9 82.11 9 
Gp114(69) 1 -66(122) Hypothetical protein  Vibrio cholerae 1u9d 83.38 1 
Gp117(51) 12-43 Fusion protein Human respiratory syncytial   virus 1g2c 80.89 0.54 
Gp120(124) 34-107(294) Putative diguanylate cyclase / phosphodiesterase Thiobacillus denitrificans 2r6o 76.93 2.9 
Gp129(210) 162-207(386) RAN GTPase-activating protein 1 Schizosaccharomyces pombe 2ca6 91.73 0.076 



Gp130(201) 13-47 (73) RSGI RUH-014, rhomboid family protein Arabidopsis thaliana 1ivg5 60.8 5 
Gp131(120) 2-100 (94) DNA binding protein HU Anabaena sp 1p71 99.9 1.4e-26 
Gp133(154) 6-153(175) Gluconate kinase Escherichia coli 1knq 99.52 5.2e-13 
Gp143(210) 54-170 (592) Terminase, DNA packaging protein Gp17 T4 3cpe 98.4 2.5e-7 
Gp145(469) 1-374 (592) Terminase, DNA packaging protein Gp17 T4 3cpe 100 1.9e-36 
Gp147(268) 1-78 (463) Maltose ABC transporter periplasmic protein E.coli 2xz3 59.9 40 
Gp149(590) 1-458 (510) Tail sheath protein GP18 T4 3foa 100 3e-49 
Gp150(250) 39-86 (234) 5'-methylthioadenosine nucleosidase  E.coli 3o4v 63.3 4.4 
Gp151(585) 272-376(105) 

271-377 (136) 
Homing endonuclease 
DNA mismatch endonuclease 

Bacillus phage 0305phi8-36 
E.coli 

3rp3 
1cw0 

98.91 
98.79 

5.8e-9 
1.5e-8 

Gp154(240) 91-173 (238) Zink protease, cell division protein FTSH homolog Aquifex aeolicus 2di4 87.4 1.4 
Gp157(89) 4 -64(333) MutL DNA mismatch repair protein Escherichia coli 1b63 65.63 7.7 
Gp163(174) 3-59(155) Calcineurin subunit B type 1 Homo sapiens 3ll8 69.85 5.2 
Gp164(242) 7-123 (786) 

7-125(919) 
POL II, DNA polymerase II 
DNA polymerase delta catalytic subunit 

E.coli  
Saccharomyces cerevisiae 

3k59 
3iay 

92.0 
74.2 

0.14 
2.5 

Gp167(420) 4-342 (919) DNA polymerase delta catalytic subunit Saccharomyces cerevisiae 3iay 100 1.1e-40 
Gp168(159) 114-137 (63) Complexin-1;  snare proteins Homo sapiens 3rk3 76.7 2.2 
Gp170(576) 15-563 (919) DNA polymerase delta catalytic subunit Saccharomyces cerevisiae 3iay 100 3.7e-63 
Gp171(561) 265-367 (155) DNA mismatch endonuclease E.coli 1cw0 99.6 7.1e-16 
Gp172(61) 20-61(126) DNA repair protein RadC Chlorobium tepidum 2qlc 82.11 2.2 
Gp174(259) 4-52 (195) Protoglobin Methanosarcina acetivorans 2veb 74.5 1.7 
Gp176(301) 233-261 (386) RAN GTPase-activating protein 1 Schizosaccharomyces pombe 2ca6 81.4 0.31 
Gp177(292) 47-125(247) Beta-phosphoglucomutase Bacteroides vulgatus 3dv9 76.52 3.7 
Gp178(472) 10-414 (1524) DNA-directed RNA polymerase subunit beta’ Thermus thermophilus 2a6h 100 5e-71 
Gp179(310) 211-309 (155) DNA mismatch endonuclease E.coli 1cw0 99.3 4.5e-12 
Gp187(203) 11-102 (195) Hypothetical protein Aquifex aeolicus 1xm7 99.9 7.6e-25 
Gp188(28) 2-18(58) Hypothetical protein Schizosaccharomyces pombe 2elk 69.65 1.3 
Gp189(59) 11-29(119) 

27-56(141) 
CREB-binding protein 
Ephrin-B3 

Homo sapiens 
Mus musculus 

3p1f 
3d12 

81.72 
62.10 

0.59 
3.1 

Gp190(394) 160-232 (169) Putative uncharacterized protein; YSCO, type III secretion apparatus Chlamydia trachomatis 3k29 58.7 81 
Gp191(440) 237-393(295) Putative sensory BOX/ggdef family protein Vibrio parahaemolyticus 3lid 73.5 15 
Gp193(325) 100-171(178) Diguanylate cyclase/phosphodiesterase Caldicellulosiruptor saccharolyticus 3mtk 82.29 1.6 
Gp197(282) 183-218 (57) 

55-222 (470) 
Septum site-determining protein diviva 
DNA gyrase subunit A 

Bacillus subtilis 
Mycobacterium tuberculosis 

2wuj 
3ilw 

69.45 
57.2 

3.9 
1.1e+2 

Gp198(263) 144-189 (78) NK-lysin; saposin fold, antibacterial peptide Sus scrofa 1nkl 55.6 0.45 
Gp203(248) 23-240 (1524) DNA-directed RNA polymerase subunit beta’ Thermus thermophilus 2a6h 93.3 0.099 
Gp204(505) 164-200(107) 

146-344(482) 
Probable protease HTPX homolog 
Nuclear membrane zinc metalloprotease ZMPSTE24 (FACE1) 

Vibrio parahaemolyticus 
Homo sapiens 

3cqb 
4aw6 

96.35 
96.35 

0.00085 
0.0051 

Gp211(214) 78-97(167) Peptidyl-Lys metalloendopeptidase Grifola frondosa 1g12 83.16 0,57 
Gp213(229) 2-173 (154) Ribonuclease H1, HS-RNAse HC, RNAse H1 Homo sapiens 2gkb 100 4.7e-33 
Gp214 (106) 16-101(124) Hypoxia sensor histidine kinase response regulator Dost  Mycobacterium tuberculosis 3zxq 82.67  4.5 
Gp218 (133) 69-124(133) MCTP2 protein Homo sapiens  2ep6 72.13  6.2 
Gp219(119) 1-102 (755) 

1-100 (153) 
Biodegradative arginine decarboxylase 
Two-component response regulator, LUXR family 

E.coli 
Aurantimonas sp. 

2vyc 
2cz5 

94.3 
92.8 

0.049 
0.59 

Gp229 (132) 15-59(59) PRE-mRNA processing protein PRP40 Saccharomyces cerevisiae 2b7e 92.38  0,029 
Gp230(469) 162-275(155) DNA mismatch endonuclease E.coli 1cw0 99.5 1.3e-13 
Gp231(424) 5-423 (1524) DNA-directed RNA polymerase subunit beta’ Thermus thermophilus 2a6h 100 3.5e-94 
Gp232 (31) 13-25(274) Urease Accessory Protein UreF Helicobacter pylori  3cxn 86.94  0,2 
Gp236 (140) 83-130(97) NF-YC; histone-like PAIR Homo sapiens  1n1j 82.70  0.23  
Gp237(236) 132-221 (138) Endonuclease, endodeoxyribonuclease I T7 1m0d 97.2 0.00031 
Gp239(131) 16-83 (135) Transcriptional regulator CUER E.coli 1q06 57.6 35 
Gp243(574) 9-574 (543) CPN60(groel); chaperonin, chaperone, groel, HSP60 Thermus thermophilus 1we3 100 1.1e-92 



Gp244(290) 30-90(179) Ubiquitin-conjugating enzyme E2 H; UBE2H Homo sapiens  61.69 17 
Gp247(353) 9-307(407) DNA primase Aquifex aeolicus 2au3 99.52 3.3e-14 
Gp250(407) 5-376(2050) Protein RECArecombinase A E.coli 3cmu 100 1.3e-50 
Gp258 (124) 14-69(106) UvrB interaction  Geobacillus stearothermophilus 3fpn 70.59  7.7 
Gp261(658) 5-633(1342) DNA-directed RNA polymerase subunit beta E.coli 3lu0 100 5.8e-149 
Gp267(697) 11-697(671) DNA-ligase E.coli 2owo 100 1,8e-165 
Gp269(110) 2-108(168) Single-stranded DNA-binding protein Mycobacterium leprae 3afp 99.98 2.5e-31 
Gp274(452) 2-452(1407) DNA-directed RNA polymerase subunit beta' E.coli 3lu0 100 3e-111 
Gp278(295) 13-76(144) Ubiquitin carboxyl-terminal hydrolase 8 Homo sapiens 2a9u 54.00 10 
Gp280(118) 1-115((179) oxidative stress DPS DNA binding Lactococcus lactis 1zuj 99.61 8.2e-15 
Gp282(225) 11-76(127) Hypothetical protein Shewanella frigidimarina 2ook 52.90 2.3 
Gp284(98) 9-82(97) Putative RNA-binding protein Lactobacillus plantarum 3kwr 99.75 4.2e-18 
Gp285(288) 15-288(491) 

(211) 
Type VI secretion system component 
GPV baseplate assembly protein V 

E. coli 
Enterobacteria phage P2 

2p5z 
3qr8 

99.87 
99.58 

4.1e-23 
3.8e-15 

Gp286(477) 68-477(574) Exodeoxyribonuclease V Deinococcus radiodurans 3e1s 100 1.4e-100 
Gp287(225) 53-223(174) HNH homing endonuclease Bacillus phage SPO1 1u3e 99.97 4e-32 
Gp289(251) 28-232(206) Endo-type membrane-bound lytic murein transglycosylase E.coli 3t21 99.95 1.1e-33 
Gp294(1302) 665-1163(568) Kelch-like protein 12 Homo sapiens 2vpj 98.92 2e-8 
Gp295(1372) 206-538(624) Kelch-like ECH-associated protein 1 Homo sapiens 1zgk 98.96 3.9e-8 
Gp296(928) 482-847(568) Kelch-like protein 12 Homo sapiens 2vpj 98.58 1e-6 
Gp297(228) 90-222(102) Uncharacterized protein Chromobacterium violaceum 2kz6 99.9 1.1e-25 
Gp298(704) 547-704(312) Bacteriophage T4 short tail fibre Bacteriophage T4 1ocy 99.97 3,77e-32 
Gp299(173) 74-146(102) Uncharacterized protein Chromobacterium violaceum 2kz6 99.6  8.5e-16 
Gp300(731) 251-497(312) Bacteriophage T4 short tail fibre Bacteriophage T4 1h6w 94.89 0.0038 
Gp301(210) 94-140(151) 

94-136(118) 
Uncharacterized protein 
Sensor protein DCUS 

Streptococcus mutans 
 E.coli 

2qkp 
2w0n 

79.44 
61.12 

0,37 
3-9 

Gp302(109) 4-107(94) Protein LUXT Vibrio parahaemolyticus  3b4s 73.9 10 
Gp303(180) 74-128(163) ATP-dependent RNA helicase DBPA Bacillus subtilis 2hjv 74.99 6.2 
Gp304(430) 2-197(331) 

14-275(447) 
Uncharacterized protein 
Replication-associated recombination protein A 

Cytophaga hutchinsonii  
E.coli 

2r44 
3pvs 

99.58 
99.55 

4.8e-15 
2.1e-13 

Gp305(611) 470-576(218) Conserved hypothetical protein BATB Bacteroides thetaiotaomicron 3ibs 98.86 1.4e-8 
Gp308(130) 1-103(104) 

1-99(104) 
Antidote protein of plasmid maintenance 
Antidote protein of plasmid maintenance 

Coxiella burnetii 
Nostoc punctiforme 

3trb 
3cec 

99.79 
99.72 

2.1e-18 
9e-17 

Gp309(104) 1-103(104) 
1-99(104) 

Antidote protein of plasmid maintenance 
Antidote protein of plasmid maintenance 

Coxiella burnetii 
Nostoc punctiforme 

3trb 
3cec 

99.75 
99.7 

1.2e-17 
2.6e-16 

Gp310(87) 2-29(110) 60S acidic ribosomal protein P11-P1 (L12P) Triticum aestivum 3iz5 74.58 0.86 
Gp311(441) 12-405(391) DNA gyrase BGYRB E. coli 1ei1 100 5.1e-86 
Gp313(248) 132-242(136) VSR endonuclease E. coli 1vsr 99.7 2.8e-17 
Gp314(357) 2-357(420) DNA gyrase subunit B E. coli 3nuh 100 9.2e-100 
Gp326(445) 175-309(208) Response regulatory protein Ps. fluorescens 1yio 52.42 59 
Gp327(70) 1-70(496) DNA topoisomerase 4 subunit A Streptococcus pneumoniae 2nov 100 3.2e-30 
Gp328(311) 9-121(141) 

127-304(199) 
TC3 transposase 
homing endonuclease I-DMOI 

Caenorhabditis elegans 
Desulfurococcus mobilis 

1u78 
2vs7 

99.03 
99.93 

2.3e-9 
1.4e-23 

Gp329(749) 1-677(716) Topoisomerase IV subunit A E. coli 1zvu 100 3.9e-154 
Gp331(238) 89-232(206) Endo-type membrane-bound lytic murein transglycos E. coli 3t21 99.85 1.7e-26 
Gp334(413) 10-389 (379) Exonuclease Thermotoga maritima 3tho 100 1.8e-36 
Gp335(251) 37-245(444) DNAB replication FORK helicase Thermus aquaticus 2q6t 96.49 0.012 
Gp336(282) 132-252(136) VSR endonuclease E. coli 1vsr 99.7 4.5e-17 
Gp337(357) 1-268(444) DNAB-like replicative helicase Bacillus phage SPP1 3bgw 100 2.3e-30 
Gp341(87) 43-79(442) Adenylosuccinate synthetase Plasmodium falciparum 1p9b 64.3 1.7 
Gp352(97) 17-74(109) Arginyl-tRNA synthetase Klebsiella pneumoniae 3gdz 60.0 10 
Gp360(82) 12-51(85) Splicing factor 3 subunit 1 Homo sapiens 2dt7 81.5 3.1 

http://pdb.rcsb.org/pdb/search/smartSubquery.do?smartSearchSubtype=TreeEntityQuery&t=1&n=2274


Gp363(84) 12-80(157) Alanyl-tRNA synthetase  Pyrococcus horikoshii 1v4p 81.90 0,37 
 
*Probability is the most sensitive criterion; a value >95% indicates almost certain homology; value >50% indicates a possible hit. 
 

§ PDB = Protein Data Bank 
 



 

 

Table S3. PHIRE repeat search (length 20, mismatches 4). Alignment of the AU-
rich repeat hits. shown are the repeats with 5 nt of flanking sequences.  

 
Promoter motif logo 

 

Promoter # Sequence Before gene 
x UCUUAAGGAUAUAUAAUUAAAAUGAAGAAG overlapping g001 
1 UUCUAAGGAUAUAUUAUAAUUAUAGAAUCU g011 
2 UUUUAUUGAUAUAUUAUAUUAAUGGAGGAA g029 
3 UUUCAUACAUAUAUUAUUACUAAGAUAAAU g060 
4 UUUUAUUGAUAUAUUAUUUUAUUGUAGUUU g063 
5 UUUUAGUAAUAUAUUAUAAUAAUGAUAAAC g064 
6 UUUUGUUCAUAUAUUAUUCUAAUGAUACAU g073 
7 CAUUAUUGAUAUAUUAUUUUAGUGUUAGUA g073 
8 UAUCAUUGAUAUAUUAUUUUAAUGUGAAAU g093 
9 CAUCAAGGAUAUAUUAUCUUUGUGAUCAAA g091 
10 UUUUAUUAAUAUAUUAUUAAAAUGAUCUCA g096 
11 AAUUGCUGAUAUAUUAUUUUAGUGAGUAGG g101 
12 ACUUACGAGUAUAUUAUGAAAAGAAUUUCG tRNA-Arg g106 
13 UUUUAUUCAUAUAUAAUUAUAAUAGAAUAU g107 
14 AAAUAAGCAUAUAUUAUUACCAUGAAGUAG g112 
15 CUUUAAGAAUAUAUUAUUUUAGUGAUAUUG g118 
16 UUUUAUUGAUAUAUUAUUAAAUUGAUUGUU g122 
17 UUUUAUUGAUAUAUAAUCAUAUUGAAUAAU g132 
18 UUUCAUGCAUAUAUUAUAAGAAAGAUAUCA g136 
19 UAUCAAAGAUAUAUAAUUUUAUUAGAUAAU g137 
x AUUCAGUGAUAUAUAAUUAUUAUGAAGGUU Within g138 
20 AAUUAAAGAUAUAUUAUUUAGGUGAUAGAA g144 
21 UUAUAGAAAUAUAUUAUUAAAAUGAAAUUA g170 
22 AUUCAUUGAUAUAUAAUUUUAUUGUAUCUU g173 
23 AUAUGGUCAUAUAUUAUUUAUAUGACGAAU g176 
24 AAAUAGUGAUAUAUUAUUUAAAUAGUACUU g179 
25 UUUUAAAGAUAUAUUAUAAUAAUGAUAACU g182 
26 UCUUAUUGAUAUAUUAUUUUAAUGAAUAGU g188 



 

 

27 UUUGAUGAAUAUAUAAUUAAAAUGAUCUUU g194 
x GAAAUUCAUUAUAUUAAUGAUGUUUUAGAU Within g194 
28 UUUCGUUAAUAUAUUAUUAAAGUGAAAGUA g211 
29 AUUGAAAAAUAUAUUAUUAACUUGAAUGAC g245 
30 UAAUAAUGAUAUAUUAUUUUAUUGAAGUAA g248 
31 UAUCAAGUAUAUAUUAUUUUAGUGAAAAGA g251 
32 UUUCAUUAAUAUAUUAUAAUGAUGAUAUCA g252 
33 UUUAACACAUAUAUUAUAAUUGUGUAUAGU g261 
34 UUUUCUUCAUAUAUUAUUAAAAUGAUAAAU g262 
35 UUUUAAAAAUAUAUAAUUAAAUAGAAUAAU g264 
36 AUAUUAUAAUAUAUUUUUAUAAGAAUUAUU g275 
37 UUUUACAAAUAUAUUAUUUUAAUGUAAUCU g283 
38 AGUUAUUGAUAUAUUAUAUUAUUGAUAGCU g286 
39 UUUUUAGGAUAUAUAAUUACUUGGAAUACC g303 
40 AUUUAUUGAUAUAUUAUUUUAGUGAAUGAG g304 
41 AAAUAAUGAUAUAUUAUUUUUAUGAAUAAA g306 
42 UUUUAAAUAUAUAUUAUAAUAAUGAAUCCA g310 
43 UUUUAAUGAUAUAUUAUUAUCAUGAUAUUC g316 
44 AAAUAAAAAUAUAUUAUAAAUAAGAAUACU g325 
45 UUUGAAAUAGAUAUUAUUUUAGUGAGAGGA g326 
46 UUUUAUGUAUAUAUAAUUAUAAGGAUAUUA g327 
47 UUUUAAAUAUAUAUUAUAAUUAUGAUAAUC g330 
48 UUUCAUUAAUAUAUUAUUUACAUGUAAUUG g283 
49 UUUUAAGUAUAUAUUAUUAGUUUGAUAAUA g334 
50 CAUUGUAGAUAUAUUAUAUAAUUAGAGGGG g339 
51 AAAUAAAGAUAUAUUAUAAUUUUGAUUACU rev g059 
52 UUUCAUGUAUAUAUAAUUAUAGUGUGAAUA rev g152 
53 UUUUAAAAAUAUAUUAUAAGAAUGAUAAUG rev g159 
54 UUAAAAUAAUAUAAAAAUUAUUGAAUAAGG rev g166 
55 UUUUAAUAAUAUAUUUCUAUAAUAAUUUUU g169 
56 CUUCAAAGAUAUAUUAUUUUAAUGCGGUCU g232 
57 AUAAAAAUAUAUUAUAAUAUUGAAGAGUUU g274 
58 UAAAUAAUAUAUUAAUGAAAGCACAUUAAU g282 
59 CUAAUAAUAUAUACUUAAAAGGUAUAUUAA g333 

 



 

 

Table S4. R1-37 70 promoters identified by the BPROM search tool from intergenic regions without a phage-specific promoter and the g233 antisense promoter. 
  

Region 
between genes 

The intergenic sequence upstream the ORF starting at the ATG codon. The -35 and -10 sequences of promoters are in bold upper case. Ribosomal binding 
sites underlined. 

g081-082 tggtatgactttcctattcgattagtatactaatTTGATGttccatcaacattcattTAGTAACGtttatattaaattaaaaaacgGATCaaattATG 

g082-081 aatttgatccgttttttaatttaatataaacgttactaaATGAATgttgatggaacatcAAATTAGTATactaatcgaatAGGAaagtcataccATG 

g094-095 tatctctagcctaaactatagactattagtgtgTTTATAaatcataatactTTTTATTAGaaaaaataataacacggtattagttactaaaAGGTtaaaataaaaATG 

g095-094 accgtgttattattttttctaataaaaagtattatgaTTTATAaacacactaataGTCTATAGTttaggctagagatatttctatatagaaaattTAAGGAataaaaATG 

g099-100 aaattttaaaatgataattaaagacatattatttacTTGACTtaagatagttattaaTCTATAATaatattaataacgaattacaaccaaaggcGAGaaacgaaagatATG 

g100-099 agtgtaatagggaatTTTATTtcaatgtaaatTCTTACTATttttagaaaagtggtaattttagtatttttcaaacatagttttagaatttacatacataactcatattggtAGGTaatATG 

g116-117 aaataccaaatgttaaattggtggaATGCCTatccgagataactatcAGATAGAATagttaaaagggcgttagaaaaatttcactgcatccccgttccctaatttatTAAGGAacgaaaATG 

g117-116 ggtgcacgctttcactacctagaaaaataaacactacatccccgtaatcgtgggTTGTTAatgcccttatctagAGTTATCTAaataagggcatccacctttcagcctgaAAGGAattcATG 

g167-168 atttaactagatttatctctataaaactagttTTGAAAtaacactaaaatagaaagTGATCAATTttctatttcgttaaacccttaTAAGGAtttcatATG 

g168-167 atgaaatccttataagggtttaacgaaaTAGAAAattgatcactTTCTATTTTagtgttatttcaaaactagttttatagagataaATCtagttaaATG 

g208-209 aatttcaattaatattaaaagaataaatctaattatagaacaagtgTTTAGTtctatagaaacTAATAAGCTtatttgtttatatgAAGGAatctctatATG 

g209-208 aataagcttattagTTTCTAtagaactaaacacttgTTCTATAATtagatttattcttttaatattaattgaaatttattaatatttacttatatggaacaaaagtttagattctaattagGGTaaatatcATG 

g303-302 atatcctaaaaagaTTGTTTgtttacacaaagTTTTAAAATttatatgatccacattaaggtttttgaaacaagaatttagaatcttttatgttttgtttaaaatttttagAAGGAttgctatATG 

g286-285 taatattcctttcagacaaaatagctatcaataatataatatatcaATAACTagtatataaaaTATTATACTtacaacaaataattgttaaactaTAAGGAGtttttatATG 

g236-237 ttctcttcacctttaaggtatatgattcgttattttaTTGAAAaactatatagaTGTTAACATgaatatagtttaacttatagaaaatatAGGcatcttataATG 

g237-236 ttataagatgcctatattttctataagttaaactatattcatgTTAACAtctatatagtttttCAATAAAATaacgaatcatataccttaaAGGTGAagagaATG 

antisense g233 ttcattcttattagcctgagttgatgcttggtaataagaacagattgatctacaacgagaccgcattaaaataatatatctTTGAAGattatgcgtatacgTAGTATTCTacaatcagacctttaccagtttctgctgatagaggttctg 
       gta  g232 start                aat  g233 end  

 



Table S5. Rho-independent transcriptional terminators of R1-37. 
No Range Dir Hairpin sequencea Downstream 15 bpb 

1 6581:6608 for GAAAAGGTTCTCAAAAGAGAACCTACTC TTTTTTTATTGATAT 
2 14453:14484 for CTCCCCATACCCTCTTTCGAAGGTATGGGGAG TCTTTGTTATGCTTC 
3 14453:14484 rev CTCCCCATACCTTCGAAAGAGGGTATGGGGAG TTTATTTCTTTTTTT 
4 17055:17082 rev CCCCTTATAGGCTTGAGCCTATAAGGGG TTTATTTTTTTAAGG 
5 21973:22000 for CCCTAATATACGAGGCTGTATATTAGGG GTTTATTTTCAAAAG 
6 24980:25009 for CCCCATATCCTTCCAAAGAGGGATATGGGG TTATAAAACCATTTT 
7 25644:25674 for TTTCCTCTGTATCAAAACGATACAGAGGAAA TTATAATTCTTTTTT 
8 30034:30063 for CCCTTATACCTTCTTCGGAGGGTATAAGGG GTTTACTTTTTTGTA 
9 30796:30818 for CCGTATCTTGATAAAAGATACGG ATTTTTAATCACTTT 

10 32414:32443 for ACCCTATACCTTCTTCGGAGGGTATAGGGT TCATTCTTTTTTTTT 
11 32926:32955 for CCCTTATACCTTCTTTGGAGGGTATAAGGG AAGTTTTTTAGAAAA 
12 33804:33831 rev CCCTAATCTAAAATGAATTAGATTAGGG AGTTTTTATCAAAAA 
13 45186:45211 for CCCCTGTAGGTTATTTCCTACAGGGG ATTCTTTTTTATGAT 
14 51008:51035 for CCCCTATAGTCTATCAAGGCTATAGGGG AATTTTAACTTTCTC 
15 53016:53044 for CCCTATATCCCCTTTTGAGGGATATAGGG TATTTTTTTTTTAGC 
16 53016:53044 rev CCCTATATCCCTCAAAAGGGGATATAGGG GTTTTATTACATCAA 
17 54072:54099 for CCCATATCTCTCTATTGAGGGATATGGG TAAATTTATAAATTT 
18 56250:56263 for GCGGGGAAACCCGC TATTTTTTTATCCAT 
19 57404:57432 for CCCTATATCCCTCTTTCGGGGATATAGGG GTTTATTTACTTTTT 
20 57404:57432 rev CCCTATATCCCCGAAAGAGGGATATAGGG AGTTTTATTACACTA 
21 64568:64595 for CCCCATAACGTTTAAAAGCGTTATGGGG ATCCTTCAATATTAT 
22 67551:67574 for GGGATAATAACTTTTCATTATCCC TTCTTTTCATAAAGT 
23 68134:68161 for CCCATATCCTTCGAAAGAGGGATATGGG AGTTTATTTCTTTTT 
24 69994:70021 for CCCATATCCTTCCAAAGAGGGATATGGG AGTTTTATTACAAAA 
25 70443:70458 for GCCTACTTAGGTAGGC TTTATTTTTATATAA 
26 71235:71265 for GAAGTGGGATAAATGGATTTTATCCCACTCC TATTTAGTATTTTTA 
27 72748:72775 for CCCATATCCTCTATTAAGGGGATATGGG GTTTTCTTTCCTTCT 
28 74131:74144 for GACCTTATAAGGTC TTTTTTTTTTTCATG 
29 79770:79801 for TACCCTATACGTACTTAGTTGCGTATAGGGTA GAATATTTTTTTTTA 
30 81890:81919 for GCAGTAAGAATCTCTTATGGTTCTTACTGC ATTTTATTTAATGGA 
31 83119:83148 for CCCCATATCTCCTGAAAAGGTGATATGGGG TTTACTTTGCACTTA 
32 83514:83535 for AAGACCTCCATAGCGGGGTCTT TTTTTTTTTGAGGTT 
33 86477:86504 for CCCATATCCTCTATAAAGGGGATATGGG GTTTTCTTTACAATT 
34 88717:88738 for GGAGAAACTTTAAAGTTTCTCC TTTATATCTTTATTT 
35 91965:91978 for CAGGGTAAGCCCTG TTTTTTTTTTCATTA 
36 95128:95158 for TCCCCTATAGTCTGAACAAGGCTATAGGGGA TTAACTCTTATTTTT 
37 98568:98593 for CCCATATCCCTCCAAAGGGATATGGG TTTCTTTATACTATT 
38 100420:100444 rev CCCATATCTCTTTAAGAGATATGGG TTATTCTTATTTTTT 
39 101607:101632 rev CCATATCCTTCTTTTGAGGGATATGG ATTATTTTTAATTAT 
40 104480:104505 rev CCCCATACCTGTAAAAAGGTATGGGG ATTTTTATTCTTACT 
41 109811:109842 rev AACCCTATACCTCATAAAAGGGGTATAGGGGG ATTCTTTTTTTTTTA 
42 112757:112785 for CCCTATATCCCCTTTCGAGGGATATAGGG AGTTTTATTACTCTT 
43 121025:121052 for CCCCCTATAGGTAAAAGCCTATAGGGGG TTTATACTTTTTTAT 
44 121974:121999 for AAATGGTACTCCTAAGAGTACCATTT AATTATTTTTTTTTC 
45 125016:125043 for CCTATATCCTTCTTTTGAGGGATATAGG GTTTAATTTTGTTTT 
46 129212:129228 for GGGGATGAAGTATCCCC TTTATTTTTAATACT 
47 131858:131885 for CCCCTATCCTTCTTTTGAGGGATAGGGG TTATTAACTTTTTAT 
48 132926:132952 for CATAGGGAGTTTAAAAACTCCCTATAG TTTAACAATTTTTTG 
49 134552:134580 for GACACAATACCTTGAACGGGTATTGTGTC TATTTATTTTTTATT 
50 135679:135705 for CCTTAACGGCTTATACGGTCGTTAAGG ATTATATTCTTTTTT 



51 138301:138329 for CCCTATATCCCCGAAAGAGGGATATAGGG AGTTTTATTACTCTT 
52 138301:138329 rev CCCTATATCCCTCTTTCGGGGATATAGGG GTTTATTTAAAAGTA 
53 140035:140063 rev CCCCATATCATCTTAAAGGTGATATGGGG TTTTCTTTCTATTTT 
54 141817:141840 rev CCCTATTCATTTCGGTGAATAGGG TAATTTCAACACATA 
55 145324:145351 rev CCCCATATAGGTTCATTCCTATATGGGG ACTCTTTAACAACTC 
56 152382:152409 for CCCATATCCTCTATCAAGGGGATATGGG GTATTTACTCTTTTT 
57 153158:153188 for TATTCATACCCCTTAATCGGGGTATGAGTA TTTGATTATTTTTGT 
58 154249:154276 for CCTATATCCTTCTTTTGAGGGATATAGG GTTTATACTACTTAT 
59 154648:154675 for CCCATATCCTTCTAAAGAGGGATATGGG TTTCTAATAAGGAAA 
60 158561:158578 for GGGAGTAATTTTACTCCC TTTATCTTATATATT 
61 159512:159540 rev CCCTATACCTTCATAAAGAGGGTATAGGG AGTTTTATTACAACT 
62 159512:159540 for CCCTATACCCTCTTTATGAAGGTATAGGG AATTATTTTTTTTTT 
63 161725:161765 rev CCTCTCATGAACATAAAATTAGTTAAATTGTTCATGAGAGG TTTTTATGCAAATTT 
64 163099:163125 rev CGCCTATGATCTTCACGGTCATAGGCG TATTTATTTCTTTTT 
65 171623:171655 for GTCGCTAATATCTAATTAAAAGGTATTAGCGGC TTTTTATTTCCATAG 
66 179829:179856 for CCCCTATAAGGTTAATTCCTTATAGGGG ATCTTTTTTTTACGT 
67 180392:180413 for CCCGCCTATAGATTTAGGCGGG ATTTTTTTTTATCGT 
68 181368:181382 for GCCCCTGTATGGGGC TTTATTTTTATGGTG 
69 184003:184037 for TTGAGAAACTCTAACTAATCATTAGAGTTTCTCAA AGTTAATCTTTTTTT 
70 186090:186117 for CGGGTAATAGTGTAAAAGCTATTACCCG TATCTATCTTATTTT 
71 186452:186472 for CCCCTAAGAAATTCTTAGGGG TTTTATAAATCTTTT 
72 187091:187115 for CCCATATCCTCAAAAGGGATATGGG TTTCTTAATTTCTTT 
73 191025:191053 for CCCTATATCCCCTTTTGAGGGATATAGGG AGTTTCTTTTTTTTT 
74 191025:191053 rev CCCTATATCCCTCAAAAGGGGATATAGGG GTTTATTTACTTTTT 
75 195161:195186 rev CCCCTATAGGCTCAGTCCTATAGGGG ATTCTTTTACTTTTT 
76 197983:198011 for CCCTATACCCTCTTTATGAAGGTATAGGG TTTATAATTTGAATT 
77 198857:198885 for CCCTATACCTTCATAAAGAGGGTATAGGG AGTTATTTTTTTTTT 
78 198857:198885 rev CCCTATACCCTCTTTATGAAGGTATAGGG AATTTTATTACACGA 
79 200697:200721 rev CCCTATACTATTGAATAGTATAGGG TATTTTTAACTTTTT 
80 203703:203728 for TCTAGGGGAAAGGATTATCCCCTAGA TTTTTTTTTTATTAG 
81 203703:203728 rev TCTAGGGGATAATCCTTTCCCCTAGA TTGGTAAAATTAACT 
82 206958:206987 for GGTACAATAAGGACTCTCCCTTATTGTACC ATTTTTTTTTTTATT 
83 206958:206987 rev GGTACAATAAGGGAGAGTCCTTATTGTACC AGAAACTGCGTCGTT 
84 208214:208241 rev CCCCATATCCTTAAAAGTGGATATGGGG TGTTTTATTTTCTAA 
85 209119:209140 rev GCCCTATGGAAACCCATAGGGC TTTTCTTTTTTAAGG 
86 213671:213700 rev CCCCTAATAAGCATCATGTCTTATTAGGGG ACTTTTATTTACGAA 
87 217885:217912 rev GACCTTATACCAGAAATGGTATAAGGTC AATATTTTTTAACAA 
88 220767:220794 rev CCCCTATAACTTATGAAAGTTATAGGGG TTCTTTAACAATTTC 
89 223706:223737 rev CTCCCCTATAATCTCTTAAGGCTATAGGGGAG ATATTTTTCAATAAA 
90 226528:226554 rev CCCTAATGATCTTTCTGGTCATTAGGG ATTTCTTAACAAAAA 
91 229650:229678 for CGGGTAATGGGGTCTAATCCCATTACCCG ATATTTATTTTTACA 
92 231559:231574 for GAGTCCTTCGGGACTC TTTTTTTTTATTTAA 
93 233194:233222 for TCCCCTAATAGTTAAAAGCTATTAGGGGA TAATCTTTTTTTTTT 
94 237107:237126 for GAAGGTGGATTGCCACCTTC TTTTTTTTTAAGGTT 
95 237492:237520 for CCCATATCCTCTATAAAGGGGATATGGG GTTAATATCTTTTTT 
96 243269:243286 for GATCCTCTTCGGAGGATC TTTTTTTTTTTTATA 
97 247206:247233 for GGGTATAAGGATTAATTTCCTTATACCC TATATTTTTTTATTT 
98 247691:247710 for GGGGGTGTTAATACACCCCC TTACACATTTCACAC 
99 249466:249493 for CCCTATACCTTCTTCGGAGGGTATAGGG AGTTTATTTTTTTTT 

100 254530:254559 for CTCCATATCCTCTACAAAGGGGATATGGGG TTTATTTTTATTGTG 
aThe complementary bases forming the hairpin stem are highlighted. T represents dU. 
bTs within 15 downstream nucleotides hightlighted. 


