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) .

9045

11548:12651

42,530

388

MMSLTSLLLEDDNDVLYKNPLMKVKKPYKFYGVSNYKATQEILSSGV IDASQYRLRTDKAYRANDAVYFTDDLGRAFNWYATKRSDAENDLSGKDAFVFV INPDY INWSEVY
FDEADFY IAVLGVLVYKMNQGEKLEKKAIETKISVDENNNLN IRTKVD IHANPLANKVWELAENTAGK 1 I SGKVSTIATPLFEDILRNAD IDLNDLVKISYGVKANTYKN IPM
RYNKPESENKALNMFDKLYSKDKEFVKWVEEMKLD I LAEMPPYQLKAKN I L AKKISHQYQKMLLKF I KEFCSSFAYKGKLNVMGYFSGDREALSLEVVOKKIEHISDRYLK
TTEQDHAINDYMKQENKNSLGIKFTLLONKGV

9046

12654:13259

24,028

50

MVTQSKLFP IKTPDKMRRIPY I FI1 SHMANFSLKFNP IAPYLKNYVAGYNLDKVESYFLENLEKKQLPYHFYVCF IKGDWKVETGAPINERSPLLTELSSAGY IQTAYTESI1V
VAVQDNFSLRVPDQRLHD I IASK1VIPYKQLLRNKDYLDSVVWFDEAFNKQQYDSDMERYTYLRNKYPFQVTEMKFFDRVMFENIACRTYS

9047

13259:13720

17,751

322

MTVGVDS 1 SYEGFDSSKYATEPESTADSKINPLLLVNLSDKLVTNLDSEE I ILQDPTCTFKDMLHFFKPYYTPVPVFPSEKYRPEMTAKRLYGSADFWE I LLLVNNMSTVME
YDKETINYIPNDKLTKITKFVQLHKG I YRTVQEDDLASKDLL

9048

13800:14435

24,079

112

MILTEEDVLNEIGFYSQDGRVTELLEGISSFVSKVYRKLLNS IHQLYELVRKIVKTALNRFKNSKLKTYAFESTYQYLLGLSLKISLVLQKILDNKKDLDIGAEIFILEKAL
LGIKIYNGGITIINKVFDRKVEVTSGQINNITDTLDRSSKALNRYQSQL ISYANGSHRDKSDEDFKLLVKNTTRMGNLVSNYARTANKVSIETLNSAEPV

9074

31242:31733

18,425

51

MSKSYEFLPRSFVTHENGNS I DLKAPE I IFNGNHIKLSGD IMAQLHYHFKDK1PPDYFHVKSGHFGFESSFSANVVL IDTDKISRLKVSILDGVDTGKFKVQTDGRTVSILM
GALLMNNLNT I 1EEVDGDQD IPAKCGKRGKCEFSYHVELAKSKNSETEWD 1D

9079

33842:34639
(compl.)

29,550

720

MSEQVVGR I FYESAPVEDA I RSEKVLEPNGVVKMEA I LQDADAENRNKRVYPKSVINNSLQHPFVQEKLATNSLFGEMNHPDAKLGLERQLK1DMHNVCHL IKNPRWDDENPN
LLIGDVETTGNAVGKDLAGL I'VCNNMLEPSESMRGAGDVVNKRGLAYVKDPMRL I TWDNVHYPSHKVAYARAMNEDVNEVP I TAKMLAEYVASNSKNTQMMLEDVMQLSGGAM
SFSVDKGKVL ITEKKSGKLAGFALVEANLQAEYQDAILSIMR

081

35434:36822
(compl.)

49,684

181

MTAKAKVYDLNDKEITELSTIDTSSKLL AGENNDLKAINIDIVKASLNY ISAGSKADYNFAMEGILVLSNLYSDTFYSINQDMND ILNVLYSDSRSLSAFAVSNS1SSSMSS
I SSSCNKALGSCTSFANSINPANYSDISSY IKSTAQFLLCPEASLLGDLLGAAKSILNAVTNLRPAELLNAIKSDLASLMRDVVSAAKSYATSALGSVLNT IMSNLPPSANS
LLGFIEKVQLYASAF IDLAQELWDAIESIMRMFGLTADDLFGIGILSDLGTSIKNAINNNNSSNNSGIQIVPGIKVPSPVDTIRCSQLAKIMOQOTNSYRANNRYDYLNNNS
SIVSGITDSSIKSLFSNYSNYQTNASNANQSTKVYTSMGYLGKTALNSSMAAMVRNASSTRT INSLLNGVNTDADYSAAKSS IGNTANNL I TVNNVEMQKQTTMREGLKN IM
TESNYYNIPSTKFGV

9082

36917:37492

22,878

197

MGENHSDNIVNELLNEESSKR I PALYH I SFKDNLEGEWKPRPPDGFQ I KAKEKNKEKEVNITEPKTPRISCSTDLKKCFYAIYPN I SFFFETKKERYMDETVYSPRLNGEEK
IWTPEYLTDKKLVHDAHVTNEYC I LEKAFMQKVGHLRVENPLKKSNNPPEI'YYHPENNESYERKFLAYKVE IKYDSIKEK

083

37498:45156

271,439

555

MAYLKGLATSLAKRV IPDVGNKIFGDELNTYKE IKDKVFTSREILRETQSN IKTTIQSEEGESKVGRNLGRQVRSGKFGLTQDERDD I DMKAMGFDFDMDSLGDSLDNALEQ
DGNENSSGSSKASKN I I IPMMGKSSRGRNGGLDAGSAL ISERLAY ITGIQAQIGQTQITLLQGLGSQLAGIGNFLSEQTVSHYQGTLEYQKLMSDNLSLSREVNDLMKEKLM
AEKKAAEKKMATGSG I GWEGFDPTR I AKDINEGPLGMLEGEMSPLRGFFQQVSVDPLGT IMALGLAHGAGSLFGGA IDKAKGAFKTAGVRLQSTLEKWSATYDDSFTGMEKS
WIGDTLRAKRESATVAKLGAYDKGAAQFDGTTRKAIVDV IPMYLAKILKAISGNSTHEVYDYNKGAF I TSKAGAAEHVKNVKELRRGEFLGG ISNELTGLRGDPSVSKSDFG
KIRASMIRSASSLNSHE IKLDQVKMRDARLQETYDKY IKSLDEKSKASL YHSFQSHKYDVAAKLKDYQNSMYDENKGVETSAILEGVNPRILGYDAVEKANKRTKLDENERK
KLKDR IKDSVKKKLNG I KDRRRGGGNPPPSGGAGDSGNSGGSDGDDDAAGDSWFKRWLGKFSGGKGFSLTSFTEGLVGTLT IGMNKLSRGFNRH I LFPMKKALLGKDADTRT
IARTPFIAAVGTKFDKTVLFPLKKVLLGGNEKQAESMN IFGAIQKSFDRN IVFPFKRTLLGKDTDVRT ILKTSFIKSLGIRTDKSVLTPEKTMLELGGNKVKAEKVTFVTALK
DTFKKNVVLPMKLALLGKDTDLKTLLKTPFTKAIGQRFEQS ILNPLKGLLLGKHSTTNGGSVDPTKTGFFKALGLSFDRNIGRP IKTMLFGQGNRNKSFFKNIGETLSPFFN
KLLFGSEKAEKAGEMANLKDFGSNVFKGFSDKF I KP IKDAFSDFFGKTMQDF I GTLRDSAKDELGSLNINIGKGFKEGAKGFFKTVEGDETVKILRDNIVTPLNDVTKKLTS
SIGMIAKLLLRVPANFIKGITNTLKLNRVKSGKGNYSDEEKARLLDMEKKGSLENFLDVGNEESNKKISSLKNKYTGFLNRGKKATDGSSSANANVETLDTNSANAKGKTES
I SDRARNLFNRKGKASSVDGSNNPNTDADGN I ISASSTNGKKGTKTGF I DGLRNRVSGKNSNSVDENGNPVEGGKSRFG I l ERLPSRDKVGSLFGRGKGQNSEDSVQGSTKT
KAGTLTGIPVGSGAKLGG I'VGHLNAPKLASRVDT I SKMSEL TSASSAATAKSNMDILNELKHHLSNTTQKLTKIVNAVAKGKTVSKISGEDKESVSFFRNPLKWAMRTSMKY
LGFPLSMMKGMFSVGSKMVKGLMEVPKKEIGITVDLGTKLASMTLNVAASLTKG I FKAVDFVAQGIGKTIET IGKAVNSIVRSITSLIATSI1D1AAKAAASLARGVLNATKA
IGRGLLPAFEGLTAMVGRLGKGLFELGTLV IDGFVKS IKGTMKLAGRMASGLMGKVFGRDRKLSASESSITNEKDL I LATKKRPMHVY I EDGKVATYEYKPPTSTFFKDKVE
DRSLLNSKRDKAKEKDNTS I FGKIANALGSLFSGGLLAKGLGALTGILKGGGIFGKILLAITVMSKGEMSLIGT IAKNVATLVFGRKAGDL I DNLPGRRGRGKLGRAGKAGN
TADRYTAAKAEKQA I KDRASKAADKLANARNAVAEKQASAKTSGNK I AEKLANARKTVAEGGSLSRSGAGAAEGAANAAKSGGGMFSRA INGAKGFFTKAGERLATGGGIGG
AVKGFGGRLLKGGWKGFGISAIGGGLADTFFEDKGTAGNDVMGTGASYAGWGAT IGSVIPGVGTAVGATL I GGLVGAVKGAIPHL IETFKKPEIGMTDYFAEIPDRISQYAQEL
PNKISGLVGKIPEMINGWFLGDAEETPKIDEKTGQV IQKKPG IMGSLFSS1GSAVMSVAKALPRIAATLVEGLVKGILTTVVSLMGNVVNSAMNFVGGLGVD IKMMAARATV
AITKNKTFLLSDEEAEKQYKELDKQAADEKAAIVSSSNTMEEVNGLTKS I ASFSVADKIPTGIESSSVMQEKLNYEKSMKESNGDKAKAKDAF IKSYTSGGKSAKEGEDAWAY
QERAQN IRNGTDDGVNTPEYKGFQGS I SEAI TKAANEEGVPVGLMMTMAK I ESNGNPKAMSPGNGTFKGLYQMGPDAWKENSPNVNGD I FDPYLNSVAAARF IKKN INYMKS
KGVP IDNTSVYLAHQQGPGGIVK I YNAAKNGTPLDQTT IRNMTNNRPQDGNKSATSDPNEFLRRWAVAVKNKGGGDSGDLTDSLPAFNANSG I TQGTASAISGINNATTTAT
GSSGFDPSALLMGMSKGLNPNLVSSTVEVETGNGRPNVGSNPNRPTAQVAMKSSMNAMPTTGSGNVTAGAATATASPSVTSQEVVKAQAVNNATVTADTAKYSQ IKDN INNA
EANSVLAKLLEKTNEILTGIKSDTGVVAENTKHDEVTES I RYSNQSSNKTASRSGQDERVGSNRRFFENGLGDLYPSEGAKRIAQGGAS

9085

45613:46983

50,534

114

MEI INTAMNALNTATSFVSGVSNSNTGKSFAVGDNPYSNLYNDSAGF I FGKPLAFNPKADPNQRVFQRTLLRNDT IVNFVPGVPYTNQSMVDQANT ILTAHREKLD ILLNSP
VPDERATANLCQDTQDALLSQQCDLRYYTFKQDVAGFLRALQIMVNRVGTSVFGWNQGVSGFVSDLVASNVSEDMMLRGFKVWVDKATS ISESVDNSFTQSVLESTQKSISS




AVKQARFLGGAAN IAGMNAESVVKSSDANLEAVGNMNELASRTLAGSSFQFPQVFDDSKFSRSYELYERFMSPYGDDRSVFYHVLFPFLAMLTAALPRQDNISGYTSPFIMQ
VDAPGYFSCPMGVVTALSFIKGGDEKLFNNRGLPLIIEGTLSIQDLYSNLSLPLSFDQFATNLGTSAFLSNMGGMSLYSVMDVSARNYVQNWSKDTLTKFIQPYNWMNEESL
KVRRYFGLY

088

48997:49254

9,958

72

MESTERLSYLDNRQLNESVKR IVTTAVENYVKVQQSNADSNSNVTDRAIEALKNQLFLKFTGIDYELLFQSVYLDRKLNGGFTIYE

9089

49250:50341

40,170

119

MSKPCSLNCYGNTKEDVVNSLKENLPMNLLNFLLGLLNCANNNTLKNAFGNWNGLN IFAMQKLVDD INDVNNGGGRYDISDYNNIPDNIYNNL INDYNDLLCRGQGGGLIDI
DDKYNGNGDGSYVRPLFPDGLTDADKDL I IDHLNNNNNGNDN INNGENNLV 1VPPDYTDGSGTGSGSTNDD I FGESGNP I'YNIPNYEFDNG 1D INKSVFKCFEPVFKLDNY 1
YSNSEKLFITPTKVANIKRVHNEILLPLYNFYYGNTTAPSCQ IKVEEGIGSRSE INSVAAGSSFSRHSRGEAVDFTMVG IDYKKFLSDLKSGSLNLNFGILIPSNG IHMTLP
YTYEGYTIQNTVINSPSKSANSLSIEYL

9094

53058:53420
(compl.)

12,141

400

MALNPKLNDLKEEPEGVSYNIVKLSALVANAADTQVTLITTRTPVLAKSSTASTQT 1VYVDAGAVVQKITRAPNSEGKFTTDFAAAAGGSGGGVTTEAMNAAIKAATDPLAAR
1AALEGAGG

9099

57455:61633
(compl.)

157,842

976

MAT INIDRVRPNK1YKVEKLLVNISKRKKPLCNILFENDNSVTSIERDFEMIRVIPNSTKKIFYPPIKINPNTMTTRKDSVGANDYYLELKNSR I LFSRLKTIDLIESPKFSN
KPVFADLSKYRESYNQYCANKKKTYVTGYMMEKN I IKSF1SQLPKKVDYQLFLDLDEEPDFFINTFLYGLKKEPKVINDLFKGIDLVFFHQIGNLVYRPDLND INKKTQIIN
L INKVIKEGKATAQKQEVNDPDLEVVTKIDPKDQELYDQSLAYQHDEDEDDSESTDNEPDSKRETATDDS TEDESEEKTNDDNSTDNDSVEDDKYTIGSSTDSEAPDLEIVD
GALKDGD IDLDTVLNTSTVNAYTEKVREENEKFLNNNLKLQEAALKEFELEANKLAESNTLEDIRVNDDS I INPKVKSFRTSSITHSYYKKGFKKDIAN I IKCENNDPEHPV
WTKLEVTNVSNPLTKANEYHIEYMDKTFKRHQFRVNVP I LSHDGFML INGNKNF IAKQS1VLPVIKEANDRVQITTNYKKTFLYRKGDKINGQIDRVIRILVGKEIASITK
KHGNSYESNLEFNISIPYNYLSRKLFAISLEGYDIRLNQKE IRETLANKKEITIDYDKY 1P 1 GFKGKTVILEETIATRN 1VGYETGKKYEALSDNLTKEITLEDILTGSKDPE 1QD
ALKSTKPSLSLSYTNMKIVSTSVALGVLVAAYRGLLPALDLYDIPYRIEEKRVAKTDSEVLLTFSDFYVFIDTKFDPAKELFANGLLFLNANEYKLEEATRMSPIFLDYFET
HSGSRNTAKALVNFENSMIDPITLEILKELKMPTNFTELLLYGNNLLGDYQRDRKNDMYHER IRDSEV IAVAFYNSLVDAFNNYKRSTGSGVPQT ISVKRDDV IRRIQAMPN
VEEYSTLNPIQEIEAKSKVTFKGPSGLNSEDSY IAENRAYSKTMLGLYGIFESP 1SAQIGVNRSMAENPKIDTIRGY IREKD I KDFTADNLFSAAELVNGFTPKHADAPRAIM
ATTONKH I INTKVQHPTLVGTGVDKALAHI I GQEFAWKAVKDGKITSIDEEKNLVFIEY IDGTTSAID I SMKAAKNSGGGFY 1 QNKLDLVNG IKVGSKFKAGKV IAYDKNFF
KETLDGS I CFAGGRL SKVAIMALPETFEDSAVVTDTLSKDLSSEVINKRDV ILKANSR1 IKMAQVGDE I EVNDALV IFEEVGNDEALAITAALEKLDKQTQAS ISELARSSAK
AKYAGR1VDMKLEYYNTPIEKMHPTLRKVVQSY IEKYDEKSSSLKNISPDEFIQTPSTEMIESNKLMGNEVQGVVIQYL IQHLDPLDVGDKITEETSLKT 1 VANTVDTEKAPY
SELHPEEEVSALLSPLS11SRMTMDFYLQGGANKVLIELKROVLDILEE

9101

63492:64532

38,694

128

MAKKPGFLDKLKKGKTASKEEETLKKGKAAVEDDEEEEEEEEEVAPKKSSKKPVLKKGKKPVVEEEEDDEEEEEDDAEEETEDDESEEESDDEEEEEEEEEVAPKKSSKKSL
PVKKGKKAPVVEDDEEEEEEDSEEEEEDDEEEEVAPKKSSKKVAPKKAAAPAKKAAKKSKASDDEEEDEEESNGGKPLFGGKAKKAATLRTPKEGATMPREN I ISMIAEKLD
CTKAEAKTALVGIEEVLKEVGEQYSFRFMDSNFRRRVVNTRDYKGAGGLTERVSSDVAAMTTRVESHVSLKGEVTYDRRT IRGVGEGDDFREGNMVNGKFVAGTWDEEGNFT
PSEKKVKKAKK

9128

79877:81196

51,650

249

MAKVKKILTTEELVNRNLEQFTKDSTETYPAFQESTPVFVTYYNKSAYASDAD INFENFNQAVGVESPNLFYEIASLPLYEMTTADFSTEETDSGRKSNITGTCTIIPGTVT
PSVEDQFLFDYHSQKYLFVITSIEPDNFNNKKYYRVSYQLSPNTLDEIKAQVYKEMVVDYNL IGRTDSALIERKYSDYLN I IRAVEDEFRKSYRYSYYEENQSCFANKRTEV
IDQF INYFAANND I LPAFEDYRNTLT IHNKETIDDVSRQQYKLSPFFDLEKRRDPVSVVSVFVEPVDRTPYKEAEEYKTKYNETRYVKYTDEEVE I PSAEELAQMTEEEQLAV
MDSIVKGKYNLLPELLEP INSNDPYNLQF IKKY TAFSKLRKTQDYKSQL IECLDMVEDLEEYFCDALY IKGASDSDKKEYDFNYY IGMIVLFALKDLYSEITNS

9129

81243:81872

22,677

158

MKDLTNELLTGGNLLAESVDQVETNVAIQEELQNMANPTALLAESMEDMLFSEDARIDGNN IEMPSDAG IDSLQFFNQDNVGQSVADSTLTGLDPDRQNDEGNAAFASSNPK
GKDMVQLRSVGDNVALGESGIPSLFTEGGDEECDDTETKD IANGVDDQTNS I GDDAGDSLEESLKLFKEDDDNDDSESDVEEDDEDEDDDEYEDELGL

9130

81947:82549

22,697

51

MSNLDPVYYVTISTARQIPFINRRGP I TSKISMKKST IDTLKAMGFDVK I 1SEVNLDKNGKQYADDASKFVPADNQSESNVDVNIVDAIKPNDEE IFSGSTEGLEAKKDDLS
HSQQEEETPESEEEVDDTQEKPAEESTEEEEDDDFSLESYETYEKWNATKLKAYISDTIIPRLEEEDVPDP I PTSKKDCLAFLKTLLDE

0131

82729:83088

12,634

128

MATVNDLLAQVQTNLKAQGVDSTKKECGVALEAVLNATQTVALDQGS IRTAIGTEKRKECAARQAHNPKTGDKVDVPAK 1 TVSFKSYYNEVVGEKKAAKKAAPAKAAAPAAK
KVVKKGKK

0133

83554:84015

17,241

92

MTLIEQLLNDKKI 1 SGFPG1GKSELFK1YGEARVSDSDSSKFPKDSFPANYVAH IKDL I'VNSNKKYTLVSSHKVVRDALVAEG IPFFLVYPNENCKDEY INRY IKRGSPEAF
VSLLSNNFNNFVQECKTTNSPIATHIELSDGQYLSDVLSTIG

9134

84113:84796

25,523

372

MSALFLSTLLQEDEDSADGGAKSSADLDLGTDKGDLKDQKDVKSDSDDSDEDNTNDDNDDVSDDNSSDTETDDSSSPNDSSDDTEATDDDNDSEEDDEVLNQKELEEQRKKLE
NRYNOLKSL VVTYRNLEDGIYDKLLKLDLPGGLPNT IRMFKDKIAYNRESLDKLLLDPVIFNNNTVSELTAITHNVYMSDLRAVSTNLKVLYNSSVLNHTKDNRAILSI ISRDA
ENRR

9135

84901:86454

57,483

2760

MSVDYGFANLRSKTKHNSKATAHLKTLVEDYKGDEVD ILSEGVYDVVRDQVAFQEYVERLSEGTSEETGEQLAILSENTRMVMLQESMIGGVNP IAALSLPMLRIGYPKMAV
REGLPTEPVEQPKEKVTTKRPYVLDTATGEKHWLPGAFQTKKELFGLPRLQOND I TVPAGGL IDYDMLAP ISKNALLGDEIDPRFTVVEVTDSADVAISVSFELDTNLNATV
GSFVDSTNAAVQVLGKVDRSKGLLTLVTVPGNAIKKVKIQGYVSSEMNNAATQVGFDIDGVDITIGTGQPIESP INIQQMTDVMAMYNVDSTLTHMETMSTALAQSTDLEGY
QF 1'YDCFDRNTKKIQETEDAMPPSNELAGPVEWRKN IHRNFDRLVSQMQTEEN 1Y TGHAVVFCHPLDAQVVADVRWMYTNTEQPNDVAVDFRVGTYTSGTTTYVVLQSPNEV
QGHYE VY IPSEADFKSLVYYPYAFNV IRGAASPNTPNLPATOMIKRYRFQKFNNMVARLN IVNNGVGEV

9146

93545:94273

28,165

79

MELDFVRESYSTLDGALEDFLSSKADLESSAPRNDFLEGLMSR IDSAKLSEDLDSDDKDELQGLESALYHKIISHERKDYSINEEETIANIFENAQITRFY IQKTYDLFYTGK
REILINFLANF IFDNKGDFAKQYKAQVSKKDYEYYSLRKDLSLSKPEYYCI11KAVEIVNDILEDTESFDFKEVLLGSDLEVEDVETVYSLFDSSSDNFSRFEIDTLIGSINQ
DRISLEVKDKLGNMLKNAK

9148

95191:95886

26,368

140

MASKKVEKY IVKKGTSLVCKQDVKI 1 1 PKTNEDNNLSEEKDSQ 1 1 TQGLFKMSSPDGKDQFEVKLPLSVKLNFYDMTSDSDNFYFPYKENDV I IEDMVF IPNVKQASAFLNL




LTAGKINTNSFTDTVDVFKKSMAYNKVNINVPSELVECMIAEMARYKSDTTIPFRIAYGT IKGVSESDYTMFNYKD IARMTSVFGAVSFED I KKSMOSAVEMTRTNQDQTIT
PTESVLKY

9149

96008:97777

65,490

831

MADYLHPSVSSRIVDNSAVYATAAGNTVLYAAIHSAIGRDNAVEEVTTTDEFLEKFGNPNLSKYGQTSYNILNWLQSGGTAYVLRVMPDDAKFANSL 1SIKTTAAADPAKAT
VLEVTAKAQTTNTASKNAMKT I LSGGTAGETPLCF 1VPKGRGENYNGYGFRLSLRSDYDNTYNFRTYNLSVTVKDSTGADVVVEGPY 1VSFDPEAKDKSRQSTYYANTINKYS
QYVEIVDNRSAFET I SEFVVGDSEADPQKVDI IEGOERAVTPAET IHANVVWKSSSVETDDPSYDATAANFNN IQYLTEGSEGTWTGGNEESALLVKGYSGVLAPE I LDKQQ
YEIDVLLDGNNEVAVKNAMSDLCSEQRGDCIAILDCSFQGDAQQT IDYRTGN ISMSTYFTAIFGQHMNVYDEYNGET I TVTSTYFLASMIPSNDDQNG IQWTFVGPRRGVIS
GFTDINFYPNEPWKEKLYLAQVNY1ERDPKKISFATQLTSQTSRSALSY INNVRVLLRIRREVEKMMADYRQEFQDNTTYDSMSYSLNNYLQOWVANRACSSISGTVYASDY
DKQQSIARVKVELVETGVIERIAIDLVVNK

9150

97791:98540

28,108

2625

MANSDILTYDSGLTGHDTSATGDNFFTGAINTGQISHDPYVTGFAFWVWVSVPTWLSNPEEFKALSQKNFLAFQGLSNLEMETEGVRGGFTANETHYAKQTGAKPTEFTLRY
QIHSGSPLDREYNEWYSGIRDPHTGIATYPKQEGLEYHSSNHTGVGLYVVTRPDANNEDAKN I EFATL I THMQPKR INMEHFNFEQGTNDFATGEMPFSGVMHFGQQVAQYA
ESY ISDKVYNEITENNESNINTYTGS

9160

104515:107148
(compl.)

98,235

363

MAKQKEPD ILSGAVSKTAVNK I SERFERSNNR 1 EK 1QNNLDKEDLDLNAKTNKENADIDKL ATNVARRLLASNANNTESAAPPVDSMEY LANPPKDKEERKKRKANGKKIKQ
ELEELKKEITTSQQSL IRNVVESNKSRFWEYLSTYNL IR IPKMRLALKTVANTIISPDDETKCALN IMIDSENVNEEDHAQIKDRVESLITYYDINTKLQNDVIAYLRDG
KLTYLVLSMNEE IKQMLSESASELDKVDSYKTLNLSEGLLNSADKSQLLSENASFSKQGSIELEEEKDAFGIEKEATGVKVGAALDKFSEALKDTFI1GDSSHILSEYSDVL
LSEDMN I SGFFGSAVSPFNATGEGNTQPGSNRKLADPEKEK I LKTKLGGNEKATVKRISPGNIVDLTFEDNILGYLYLDIVEVDPDGTTMPSDKVDNGNEGYTFMPSQSVGN
GNVLQNMVYSGKD I P IDGNGGHSSGAKNVENPNGQRLDVADDARLQFLAAAFANRLSDESNIKL I KKSAT IKQATYNTLS IRKLTRKDKVRV I YLKPEEVVMINRGHS 1 FDN
ILFFAKIYITTLLTLLMONVLRGAPKRAVYVEVGLDNNPANATQQAIRDVKSKEISSITNMDMQS I INYVGEFQDYY IPVVDGEKP ITFET IDALDAKSLDDDFLNWLSNNI
FSGMGIPSAYLTEVENVDFAKTLSMQNSRFIRD 1 1GDQV ILSKGYTELVRKEIYNENEKSNEVDDKSDPAKDE ILTKNAKSYTDTQSLAKAAITKYEDINNTSVKFPSPASLNM
NNLSEQISNVNNFVTTLTENLTFDDT I PQDDQEKLKKKLIMRFTKKNLPNVDWDELDS IMDE 1 VREYTGEKVEKS I STSEEENEEGSEDVGGGF

0161

107154:108185
(compl.)

38,885

72

MIDIVNESDLRLFISKYLKEGTFGTFSKLFNLEDKDNYKGIESLLTRKE I SLSDVENLP I'VNDQYVGEFLANYEKNYFPLPSNGSTTDFVAADWL IPSGSPVRDLLVDYNEK
ENSGLLDKVIYKVPY ISYKATVGGLYSNLSDFKHSFDEKALND ILTGMSVTDISTLQFSPDSTNCTDQMKEFVNG I SSQMNSLNNKLSNDKLFNY 1VALPDSNSAFGVSTAI
FNNVENYKTSSKVISFLVTNEIFHINSLGEAPDETYMEAKYSDVVSSIKNYPVFDDMFATMKFY 1QEYLLAATSENNSL INKLNADLTL IAEYEKFFSDIRKVFDLTMSATN
KYLLVNTD

0162

108185:109204
(compl.)

38,088

107

MNEGT ISNSDIQEWVNTLDGTDTRVQKVLGAIQLLDGNLLQQLVYFLINGVFDISDLYTMNINNTTIRNKLV1YDLNDNKTAITQYKTKIKSFASYTNL INEMNGKTADREA
TASLSPERIAVSKVIDPLGITDGSVSSVTVLMSAYTQI INDSSLVALQNS I I1SQAAATIQTKYGYRRLNNLVTNFEKKISDYYFIFTTDNTLSLKINYTDLEFY IAKGGFKQA
KYTSFIENFMSALNGMVLYYDADETKDGSYAVNQLKNNVSESSSETDTTILSSSLEESQENYATEVRINLYSTVYGSAFFNDTATVKEEFDS I ISLFDNMYTYCTAIRTACQ
GVGV

0163

109217:109738
(compl.)

20,229

225

MIHIKELQDKESSLDVNSKNYVLYERLLLLDISDYKPLMQEILDGRLD IEDTRQLLNNVIPSSNKTSTNRNLSENIVDTMKSNL TARLTGENTSD I IKENQLFFNNLDDYRY
ATAKEYESQTGNTLTDDEINSILVVVQETYYQQLNLED IDGONKETQTEMSNKMSYKP I SKL

9168

112269:112745

17,193

894

MKNT IVDELLAETSVTTNDLKNNASGDGAEFADATNAALTDPDLD IHADG IPLEEQEASLAQLAEFYKSMEGEGGVLTEAARNIVRLNRQTKELENLTNRSALVMAARKGDPL
FAKYAKFNKMRKATRAQIVOKYGAKATSYARKLMTQSVDNTGGGKAK

0l74

118419:119195

29,598

57

MENNIPP I IKIVGNSETLQALREKLATFTPEQIEETFRGGYSDNDFFNR I INEARNKDKKPSVFEDILTDL I IKATKKKAETPKPTEEVPEEVR IDLLNMSSED 1QNLSKED
LENILKSLDAYHHR 1 QSSRDMVWNT IMLREQEAHNSLTEIKSNLKDF1QI'VNSLATDVKIQLPE I DKAKSVWTWITSDRLLV IEQKTKQVLNGAKTVAKATQNGDMICDNPT
FFSEQVKVLEDKMLR I DQAKQLGKQLNELLSAVGY

0176

120095:120997

33,503

84

MAQQQKGKGGNNRRQNSTYSSANFSSYDEQVSSLSFSYANEGSFIEVAP I I1PTMIGKTPKQGEKVYDYDNRVSTEISPQHAVLLRRALNNLLEL IEADEE I PAKTEVMVPTG
QGIRRITITAPGRVSLKIKGKKTSFPDNEMLKLETKKSDDETMLAYHILQNSTVSY I SGEETSEEVVEHDMIMLMEFCEMATELSLGKVRHTASMTRNLVYNANQSSSSNGSK
KGSAFNSMDDDDDGEDDEDYDDNETEEEETTSRKSKKSSSGKSAKQSPAKKTRKS I SSEMEDDDDGEDTDYDDD IPM

0178

122027:123442

53,465

240

MKLD1'YDVDKEIEVNGIKEVTSAYVFAADGAPDPDG IFSYD IFGRVGSNDRKNNFGY IDLKRKFFHPL I'YNAVLQMFRNEPLVLEAGEKYC1VSPKTGGIKIVPPEEEGAETG
I DFFVDNWSKITKWNVNDSTSRERKEALFET IPEEL I FVEKWPVLPAYYRDVNFHSKESGKVDMDEFNTFY IKL INTVQSNLITFTGAYATQNNAQT I IVDIHNY ISKKISGK
GG I IRKAIMGKTVDYATTNVISAPRENAEFYKDQMIPYNY IGVPLYNVCALFFPL IVNQLENMFYD IAQSTEFFLTYDEKTGEAKYAETGAMVTEKLNSESLRKEVATELIKD
KTKSIRTARFNLGEEHMV I SSLERMLGRPATVTD I LFNAAADVVFNKHVLSTRFPVTGSESL I INRIKILTTEDTVDLSNISDRLTGSLKEYYKAYPLIPSANDGT IRKDKV
KWIDTVIPNNSFLKGMGGDFDGKF

9196

135742:138291

95,261

76

MANNDLQEMLKRERYPLNSTSMOP ITGKQEGAVSMCKANLVTLOQELQREADSAYTKFDISVKEARSSVGNT INPNIPASSVTAQYLMGR IDMGVSVAVRLONE INKVLENPNL
PDYVKMAYTPSVVDFGGVTQAENTYYTKLKD IEKRAAKITKEDNKPE IKEATVSSANTEYSLENKTFLKSMYDISIQMILPDNTQNDITQY ITDILYSFNADNMVMP1YSVKM
KMPATLYDSIRKYFEGIKWY I TVKLYTKTSDTSQDQFAIPSLIKDFEELVAIDPTFSPGNDDSNRPEGVLP 1YTMKMDFVSAKGNALNS IVKARVFSNCKL IDVISALCSQV
KQEYESTGNVDSSKEIKYTISPPDNTQTYEQI I IKPGSFTATLHALQREYGVYKITGIQVLEDGNHNIKDTNGVKP ISYLT ITDKGGTAPATNN I TDALFEVVDPKYVKNMIH
ETGYLINNDTSSVTVRTFEPYHLVKTNSDRLSRGDSVRVMSTSQNSASSTVCDNPNDESTYNOQRFYYSKFDNPYALTQLQDNIRERNQMLT IEARDIDIFTENANLNYQVKF
YSRDDETGSGAYRLKKYAAYFGFTRSGVKSRVETSAVFEFGN IPELRENGVTAPRKTYAEKVGSTNKSASNSTTLKGATSSGTGGGFTSNSSNTPSVPFKTNFRNKKDYLGN
TIPETIPASYKMSQQTTFEDVYVTQTGTDLYKGNGLANNFAYF INAQRFASEILDPLENSEGKSKLVDFYKYETDGSYGASAHLVALAADVSENKSGDEL IKSFIKISNMGL
DFDQL ILQGDGSSWKY IHIGKNMNETNRKQV ILSPTSVNNDYKV INKALTEEDVPKLKITEFRKYF

9197

138340:139185

32,333

754

MDF1'YSDKLFSLMEEESSQFKKVV ILAEELFNSAI I LKEADENSPEGENSEAAESFKEK T IKFLKR T IETVRKYLEIKLRDFAKK 1 FAKILGKFERKSKGDKVKLKGFANFEK




(compl.)

FVEESDKFANGVTN I I SFVAQETSPEAAKASLSYNGNADGMKD I PAQDKQLVTEIEGNNLSRFTDLTENEY TAQEVEAFKQKLOMIMGQENSTNEQLLKT I SHLEELKAKIE
QLFKLYKMNGKQ I SLDMLTRRTKALENNVSFLGE IAKFMNNWLKITHSDYSSKLVSGKE

9108 | 139100:139978 | 29,967 | 460 | MNNLDYTFNEIDNLLEHHECSIPLKVAILTETTYLQDMQTALTNSVPDKL I ARLEGFLNDNS INK I FFSHNELVNRYSQSHEYDLASTLKSLNGRIECESMGERVLHSLFDV
(compl.) N1SDFDNSFST ILSVNNH I SKLCDQLDNANMYLNGNATDSNNT I FLEQ I RTNLQALRQGCSWI I DKEEPMIENKEL KE IQHQFVDNNIQSPNIRL LDQMERLVSVVIALVNKY
AIRSPFFRVIGGSANSKSMVRMMSDKGLGNSKMYSDQGF
9109 | 140087:140863 | 27,259 | 7977 | MAMFLESANTQKVEAPSLFEALAELTDVISDSAILNES IMVADYKLEKQLSALTEEEGGDAAKEDKKAGFLGNVKEKVKAMAQRAYEA INKVYNAVSAFTSKQVVRLKAALG
(compl.) AKTLELPESFKNAPKLVSA | EKAANALGKDEFDAAYQEGLAAYRAAAEKGEGVKFL ATDVSKVETMAKAANDRVKKVAESEKAKAASAGGGDAAVVT TLNKAQRQASKLASL
SSKFVHALFKATHGARGVAADKAAEAKAAKEADKK
9203 | 141850:142593 | 27,984 158 | MITAKNRKKAEKL I 1DT I SAMDPSGMNSNRYKELFKSMSDKDEVEYERKNKSSEDNQFYVEMDLYGKNDITLDN IEKAAKHINVPLEEYVY IRHKT TDGKV IRTPYKVPVIW
(compl.) VHNMKRMQQL L SKKVKSNVD ISSGNVRSRETESENQDNKSGRFTDYDTQALLSVTLDDPSKEDANGYSP I 1 KEVIEGARGDNIEAKNKFLQD I SLFGNAS I EEVDTAKSGQAVQ
TLDVFLMAAGL KSDEVSHSEEINK
g204 | 142509:144113 | 56,354 | 431 | MLTFAEQDELKESLEKFFLEEGICNFNTLEKNILGKTLLTEDVYFAKTPELLKMEKAIDDIRTK | SKEKNVKKLHSETREEGNENAKYFGFAGCN INLGVLDSGF IAILVYD
(compl.) ALTKGKTKELPMALMAFMPNAFTFKSMSQVNREIPFDNSVIENTGKQIKYKNPMVAG ILD I TITTPLFADTALTSGE LSV I LHE I GHNFYRGSYSAKLVSACQSAFDFPVV
LLAKLLNLLRNNVMPDENMYEK\VFGG I NKVMMAF ING | GNFRKTSVNTAKQFEAIMG 1S 1 1PSLINY 1AQQI TS ILGFVVSLPSK IMSMIAMDGSAEEKFCDDFAAMHGYGPEL
ASG 1 AKLGMYGVRDKRARVDVQDKLNKNKPLNSDDYLL I AAFTSNY I LEGFVEL IN1ADPHPSNKARPKH I 1 EGLKRLKSKTKDPVAIIAK 1 DRDIKE FANNKFS I FPQDKKD
1DSMVNDN 1 YSYLFKTANFGEIAKEL I TD 1WTLPNKFPGLKQLGSVTTDAMGTNTEK
9205 | 144126:145283 | 44,455 186 | MSTF I LKNFEKKINDARNDKVKFANLKKH I INYMDKNHEV I FAQGPMTRLLF TNRDQDV I LEFVGVTEAEVKAVIKQUPSTKASWQ1LNNPFY ILSCYMIRDLDKQKRQADL
(compl.) EL 1LMYMSLKI¥SGERPKYFKHGVNQQ IMAFTLNDL SDKFKYKAAKNNYGVAIKDVVFNSHQYYEKKLLEGNDEMLNDYLTQ I FSRLNKEIMNIAKEYYNNRAKKNYLENTVKT
YDDESGNLLDYENSTGV IQNLAEGTVTYFMSSNVDLS 1 VQKVAAKNS IPSSTVYQTLAS I RKNESPTTVKEFMTHLVGY 1 YDADPAL I GRVCTTDRANTAEKQLSVSNSSNQ
NL 1 ALKDELDRELSTYSSKYAMTQRLATKMSYRNALYSYFVFILIINHCK
g206 | 145361146332 | 36,761 | 427 | MLKHVKKSQQRSSAFRTLAEQRAAKREESEK I LKEEVTQRSFSPFKSSRSKKQSK TAEKRNKHIQALKESVADIVRNACP 1DG IKETP 1DRVVQA INECVDNFREVAVVSNPE
(compl.) ETEREQSSHYRVVE I GGANKSTPADIINKVAAMRVDYDPHFNYAGEGQVEKVFKANNVA/DTVTARGGKADEKY I YMNEG 1 AASLVGKMSETIRDRVVKSYANEVQR 1 QNSVA
FNEDVMTEGLNP I AAKN I KER I RKENNAHNITRE I FSTVK IMNEHNSGEPEDFLNETVLNMT I LETLNMFGLVESNVETFALKMRNARKEYMERSSTEL I
9207 | 146390:148978 | 98,038 180 | MATSTTTSITESEYLFQEKSLRIAQKEYSINDISEEKTGNFGY T TALNAHAMRDSAFHRDVLFNEFFL INANLNGTLYNWAKTLNYD I SLAVPSKMP TATKLPVNE IEKTAT
(compl.) DSSSGNATKTFT ISKD IKFDVSGYSFLLPYDLV INFYRSTSSKLAVNAYYDFESYSYKPISIQTPYLKSFVSTEGGVDY I TISAE1YQLTKQDF IFTISSNDILDAG I IEVN
YGSNIASFQASYNANNTTTSSYSDLEL I FNE IDQPTTSQYCYYTFVGDDTLRINESSESAGERPDYNSKVK 1 SVYTTKAEEGNFSYSGSINIKDTRLDN I TVKVSATTGKST
GGEAIKSFQETKLAL 1 QQLRTRDNYTTTYDEETYEDKFKRENLSSNSEYQIVKLRDD I FRRQETEYAEGKNSDGVT I PTNTVDLEFSLSELENMNYS IKPGTLV I YDRVTSK
YRLLSDDEYPDVYLSNNDNF 1 YAIPFLMN I DFKEFPKTNVYHTNYDKSITTEYNSYNIRSPYQAI INT 1D1 ARNPETDINDETVSCNVNTDSADPANEKVRALIYDGTILKG
YFDLTREDKTTVFSAKVNTEDTETSDGYYIIKDFI INPDNFTTYEDFPIETTYTIRLAVL INDTT IDAAKTGTVYERMADLNNYAFICDVDGIDK I SFADDLSDIMYHET I 1
DTSTSKIS1SKVPV I GALFYMNQFQNNE IMNDFVDNLTAIRSVTAQLENNTS I DTKFFNSYGVSRYESSDTHDER IKMS IALTTTATEAIDKE I KAEVVSF I EACNNQSDKR
FSISNMITHLETNFSTIRF IKFFSVNGAN QN 1 EKTAY TSAKTENEPYDYA/PEYETVIKVLPS INTTQDFDYGIDITY
9208 | 148983:149990 | 37,686 80 | MSYEEVKSIDVAVERTDREFGEFFLDRRPTYDPATNLYNYVFFTSPDLSLTSGNFSGVGAG INTEVLLKNNSNFLKLPGYGDS1YSTNIVNMLAGRSGIFMPLLTNRATSFP
(compl.) ASPVVLDSQDYAETWNKYKIEMGTTAKDSR | GGEFEMAFLEDQN I TVLKSMKLWSEY I EGAFLGD IMSAVAASSNMGSSQTSYFDYMSSMYHFVTRPDGKTLIYWAKYTG 1Y
PGN1PYDVFQSQDGQGS I IDSVQCSFKFSYKEEMN IA1LNDFNLLGSSDSKSQEMBETGKYFYENSVNLAASDVNPS I QKEQVNENGMP 1 YSLRMGETKBPRYPNGVNNNWS
9209 | 150145:151266 | 41,209 855 | MFEDNQTSNLLNEESVVEATLGT I SKVGNEANDKFSSSKGFDDLNKRAKENSLTLYALVSSNVPADY YKL I1SGGLEAKNATENEVIAKNE ISKDVASAKEF 1 QKSLTNT TMD
SLINLGKTQANKALGLSEDVKTPRRKVSADMNSPIVNRK I DVKTSELAGRDKPENSPERLFTFD I RATNARGDVVSLTYSIFVKVNL 1V 1DSDMLLVAMSDAKESSTIVQYE
KHRASGGGFGSFFKDV I LNLKTLDRKVARATSNSLEDR I LNDL I RNKGLVAPNTTMVSDYLPELKKFMVV 1 DKSDADRLGSEFNSTLTSGSNLKAFFGNMNMLSLCV IDTAR
DKATMFDSDKPTEMMVVSLRDVSQDKK I AEVFSK1YSR
g210 | 151284:152372 | 40,737 | 1132 | MSNVSNFINEKTKAFYQNDLLSEQAYNRLNTTDKNSAKLQAVLTEYVNMKEVEKDFFGGKVDSSEKELKALSNAKAPEFQQISKSAGDIRKYQDAANVREEBERFATSTNNSY
TGSASKSDLYSEINVANNETDEEDKMAASANDFKKAM | REASVASDKRFVTNLYMSLAYL I TVTGSVVYSSSLEADFDYTSAKP I VKNLYFSYKSDAVPEQVKY IGFAADQR
RKGSQKK I LQGMLNEEFEFAEER I ALNEN I FDV 1VGLVAKSDLLSDLFLMPVYLLRWVVFS IKYLVGS | KSVSDNIAESIAEQKQQLVTKDQFDDYKQRSNKLAFSMNQTAM
KADSAVELEASKDKKTLNNLRSQGLVL
9229 | 159873:160268 | 14,521 182 | MGNNELVCQLLEGVGWEEAKGNFKTNSTETERKAMHSLG I SNFPDSEKKELFKKMHTDKEQGMEDAADDKSSLEGLVSKEEKWIKAAGGLKRTANTSGDAAD IKNYNQAT IT
(compl.) I TTQLNNEFLGKAKAKLAKN
g231 | 161796:163067 | 47,442 | 340 | MFDINDPEKTNEGNTEEDNTKSFLLNVFAVDAATNKPVMDSRTRIKIEESLVPADSILRKFKNWKDIVGTETNAGRIVENVEIGSAKG T ING IENSHLAT ILEY INKPTTAG
(compl.) V IGGLNRVAISDAYV/DKY I LSDVVKDF I DRMQWLGYTSATYS IPSLD IKT IHPSEKVKKKRDQMLKDNREV I ESNDVMAFGKLENEMIDFAKKDEEENGATGKM 1 YDSGFNGS
WNNNFKVNS I FRG I APKSDDPTSFS 1 VTSNLMDGVAKED I APHADLAVL GAAGRAVDTQKGGYL TKLFNAAFSG I 1 ADKPDSDCGTTKTINVEETGDNKRE YRYRY I YDKNE
LVCLTPALLEKYVGKTVKNMRTPEECQNKHY CHHCLGDMFYRLGVKNIGLHVSR 1 SAR IMNLSMKSERBESVQGKEFD I FDH I ED INSK
9233 | 163355:164038 | 25672 | 1147 | MFEIDSQRVMTHDEKLL I QDAVRANKARENERVIRDPVTNN I LQVKRNEVVQTGREF TLRKLFKLPYSSENETLLHNRYVCLEGIGSGGAPVSDPENPITPTSADTQLNTAY

(compl.)

PERIANTANPMPSEDANFYTDTKVSGSDTQYMKKTETKVEL ITDTVKDDYYVKATLT INEKDARGSRIISELGLESAVVPSDNTYNDIKIFSRITFETEPLSAETGKGLIVEY
YVYA




g234 164092:166683 | 102,150 120 | MKINDNTLEY IENLVQY I IKMVFKDELSADSQETENSMKASSEYMAAYLKMDNHTEAERQQI INDYVELNPYYKNLEDTYQUIPYYTSRRAKDLDI I YTDSDMETTYPYLSQY
(compl.) GPIYKKCLTYFYATNYAKSMETEENYRNECLMS INIMALENY IDNWLKYPYD I DMMNESM IDDF ILSFGISYFKSVPLQYKQK IAKN INSL IRNKGTDKV I INILD IFNFDN
INIFKYYLVRDETRKETDGTNT I INNPRFISHNIR IDSLSKA IKAGDYNDNTIADVTLGDDTWRTTNTE IARYNFDYVQSKYFSIESGFELAKEGLNTVYLLNLLRKIRESY
SSKEFMTFTASKISLDPITLEDTLVLLQILTLDYQGVVDTIEYDLENIVSIYQFKDRSGTITYPVDIVNTKPVDPNLYPVKDMTKETSFDKEKTLEVFDYNIGIHSNIKDAL
HTETDYKRYKQLKQIYYARFTQKLNYSLFNKAETYTDYILSRNIDIYNFINAIRNIEDPEERQIEIEREITYVTDVVKSYLNDMDLFFGSTSVDILSSYLRDVIEVFKSETV
TLRELSFFMVLKEELDGRIFDGVESMDS I 1P I1EDHVTGATWDRYVELGNEHYYDKVHLHD ITSIFTYLGKQVTTDWIYFKDKQVFNADFHYKE I LHLRDSFRNEISVLEPLRDY
IPKGDYFYDF I YSNKWFNLFDRVNIHDDLVRYGTFTMKDSEKENMYDQIKVANSYFNQFDTVFVRDYPVINTTYHNNDFSTDTLE IDDNFVPNSTYH1YDKNAKLERDEQTYS
SEMDSVNK INFNDVFKKKLANYSIKEYNVLKEV IKSTKGNFY IDALPDFGSEKAVP I TSLPVKSKMLMQDNFVITVTGED
9236 167036:167455 15,304 50 | MDSILNNFVSSYKNIILAICIAIVVVVIGLFLNG IADNAKASTEWEGKYTAQKLVSDQLEAALKAEQDKNKKLEAANATQQTE IANLKAEDNKLND IDKSNVEV I IKEVPAD
(compl.) KVISKESSKALVKIADNFDTVVDNLEDL
9237 167557:168264 28,371 184 | MSSKQFVFPLDKKKFSSKPLMYAY IEENYSNMLSEEMSPARLYFNLKYNKTHGKSV I SGKPTPWNEVTERYERFANEEERKEYRQMERSRM I KKYGKDH I LDEPEQQKVMLQ
NRSISKEYKWCDGS I SVVNSQYEYDFLNFVESVYRFDKNCFTEPPT I YYKDGSNMNFYLPDFY IPSLNL 1 IEVKGSNGHYQNRDSYKEKLKAEAT IKEGENEIQLNDRNY TP
FNITFFKKQVLDN
9239 168981:169373 15,170 123 | MPFFLKENLDEEPTEVFTEEEVDT IFGNFIAYAERKLKGYSTKEID I LANRAKKLNSEEVKRDLLSR I DAAKKAANEALQKAESGSDKYRELRLQ I QVLGELNSKVKSFKET
KYDEPEKKDDRDV IDLDHN
9240 169388:169852 17,295 49 | MDNVEVEGLDFVSATAESTKIETTLTLNAFGTTONYTELQALAKRIQSLILLEPGTNPANIEMGVGIRNYVTEFMDD ITLTRLSRVTLDQVNKF IPTQLVKDITYGRGSGVY
SSFVFCYVY INMTSQEFQKNILAISFNSSSPAYTTTIESEIFI
g244 173415:174284 32,789 69 | MATLDAMEDSALEKEFTVESFLNNPMGDKGSSVMGKAAMLSKLHKDYQTLLAMKRPFKVGYFNIKKDTY IKIKVPSESYETLYYDVVIKFKGTNGHLPSSLNPYKIEFFSNA
PSFTFTYAHAFDAYGCL I PELKKLFDKKVFQDLP INRNPDL I TFYEKEITFALEYIKEKGYLNTNNATARDSAVTTTLQKEIAVVPTADEKL AEHKKASDAAVATRKQERAK
KKAEKMKEDKKSKESSADFKNY INRVPEAPKKRAGRKPGSKNKVNNTVNNQVKSTVKSKVDNKVKS
9270 191070:192023 35,757 1004 | MSEKERSLKDTY IGE1VNANRMLTQVTGAMTKAEDYRLTKDQLNL ISSDIKSKISVSGKQVILDDLESGHIDCLYVPGLNLTGWAINNGKDYTG IANLFGKIKIRDKYSESS
(compl.) YQPREVFGVLMYAHVQRKYAENYNKLVYSTPLLTNAAIVYTRMVMRV IDSMYATAS IPVQSAAISYSIAKEFELSYVVERDHPLNKETRNATAMQVAKQQSS IADSAIAEFGT
RENDENLVSLPRLFESGLAEAYTVVKDLDVNTF IRKMITMYGEKSL FMIELLSGFLGYTICSAYSSNL IKDF IFESVSGKEGLKIANLFLDLTRN
9271 192029:193801 67,577 590 | MAYSNLETSLGVGNFRRELSGLLEPLSKVOQPINSVTEDLSDVKTFNKRFKQLGEALRYCFYATGDIAIRDKRYLETFLSHFTNPVVDRSYQFANKTAHYANANWDANGVPIT
(compl.) YPASTRVEYNVDCLGKLNFAAITHFVFVDGKLLPKSEYDLVNTAYGVKCY IKATHINDNSVVGIKIHRLYNTSKDYVTKERTSTDLTGGKCTLYVPVANLGTEYHHKY INVV
AKRTIDGLTAYVKFRYGIDEITEINTTGDTAR I IFSTLPQVADQLFIMNGVYYWEYEASSTNGDTWSNEVE IKEKLEDNSYRPVP IGSIEDFDVYLNGYHLTAGKHYTLIYG
GNEFSGYK IKLLANK IDDAAEWR IR1VKNECVMDDADCI I IRODTMQEQGLITTNTDIATIPLMTRL GSSFLNQKYLSNDWFKPKHRQVMELDVSKVDTLKDFEYRLRIVNT
IDIDSVIKFVVDNYSEFD IVAEYVGLDNIMNT I' YADEPNVTVDPNDQGVEEEYSTVFEFFSPYTAAVEQLRVISNYYYQNR INNRSDLVLDANDSPTEYP 1D I TEHQMLEDN
VLLLDANMKQSKIFVLDANQYFINGEPTSQE
9272 193826:195130 50,670 107 | MSDIQFTDNKLVVTKYEMTVTNALYSSLIGVVREYFISLFPPTYLKQVF IGNSIAAVTEQPLDDDLKNMKPLPRMS IKMNYENQTGDTSFLADPFLMANMYTFRGANRERMY
(compl.) TKIVYDEETKTY ISAITSRARHNFDI I ISNKTEMES INIKGYLSNKLGTNRYRYLNDYSLEVPLPASSIGY IAKHKGYNLKDKDSLNLFAEW IHK1SDGKVTYKTHHSTGKK
QFFYRYGTNILIR IPNFEVPDAQKDNKAVSESMLRFTVEVEYNNHNYF IAESYNLANEP I DDEFL I TEGGMNDVGMHWTLNWG IPHQ IGNKKS ILGLELVTEANSP IEE 1DF
GEQLARAPNYY IDYLRSQDNEDELKATNL I YKLFRDRKELVEDEDYQINWKTKVITILSPYANYDYKFFMYAP I SEVNDLYDEYLQKNRADVNNVIVES
9275 197299:197973 25,470 539 | MAMFLESTVTEQQPELTYVSTLSIMEELNDITIELSENFESFFQEEYS I LKEESDEVKAEKKESFKDKVGKT ITNILDR IRVAVVKVKQFELLYY ISKATGSKRFVRAPQELV
REMASHS ISYVEKNFADDSKLDE I KKDLEADKAAFEKAKADTTMETMPAEKFKGFLNPAKKSFEE I ESGIKSNTOLSPEGAKVLQACVTFSLAVVHAI TAKTKGLDKEPSDK
E
9280 200731:201084 13,507 280 | MEDFIKSLFMVRTAVHMLHLSSQSYSEHKALETLYNELGDDIDD I IECHQGD IGQL IVPSSIKEVDLAGKNALTF ISDFLSY IKKERESFPVSKGVNSLIDNLETRLQRAVY
(compl.) RLKFLK
9281 201097:201483 14,163 448 | MLGDNVLVEELLQEDFRPLEALKLVFTGKSDTVISTLKKDIANADSKSRITEI ISDIDDYLNATESRIKGD IGRKFVDLF I SNFMGGLVGMGASHF IQGENKAKGLLKTFKS
(compl.) QLEAVKSIAVKKKASLK
9285 203743:204606 31,614 58 | MNLSKQYQEISYEGRKRGVVVVREDPKGESR I GVV IPSLMPFEDPNKPAKKDKVETTGTSGIANPEITSMINTSLQRSNY IWWRPTVNSSGNSRVPYLGANVWVEFEDGDPK
(compl.) KGYYLPYRPTLNGETVSQDT INMASDSFNPSNKPNVHVIESFADGTT I YYNENGGTREYGIKTSDGFEFT IAGNAGKKSETATTPKGFLLN IDELNQYVQMKTEKDNHVVLS
DKEQF IEVKTTGGHVSRLDDKEKKITIQTSGGNSTVMDDGAGTVTTQNSSGAKIVHQGSNVMIN
9294 209703:213608 | 144,703 233 | MSQTRESARFSNRAL IDGKLNYQDGTLSSGKPTSSSLKTQSFFQ I FKGKAVKFGGNYKLKTELGNSTKNSSYSY I ILGNLYKD1Y IDGKLGIAGSNKVKISLKVVNGYVKKY

(compl.)

TMENNENYQNSLVSVVYNGIEYLALALSNVIAAAPVIVDAVMSEDTLETLSY I IDPTQFTT IKPWAVYTDGSKKIYESFNLPLNGWIDAEAVTLTDGTVLLTGGFYNPVLVL
DEYSTSQTKVVTNKSY IFNPADRTFRETSNLPYPVNNHRL CAIKNNCALQLGGGAYYSDQANTNNQWWKTVGD I LLYTSDNVSGGQKWVILGOWSNYLERSHGVTYDDVNDY
LYVYIPFGTTSPDGADVAINHFGRRKI 1YGSDTNNVTLGAVEVLASIPTSLMPSGSSGSNYPWRNTYLHYYNGK1YLPLQDNASNSFSAYGKWNYGLVYDVATNTWSKWINT
T1AAGDGSQIVRIKDKLYTTGWVSQLKEGTTATTVPLQFESDVNVADMLCFDLTKGTMTYKSPLNLTNNASV IDKN ILSAGSSCAMAALKDGRIAIFGGDRGNSFSGVPEYLN
TKGLVNENRPSVGEIYYPDNDTSDTESGIVVERE I SDNTYSSENQPFKYKGDFYYLSTGKSNDFGTP IDGSKL IKYSVSYGTET ILNVDKLTKGLKGAATAVSKSGRVFILG
GDKEGVLSNSFFTNDLITYSDTWAAITSLP1SVAYGRAKVTPDNKVLY IGGVKSDGTFNRNVYAYDLTSTTWSILTTLPYDFIAGDITENTENGNTYVFYGLHPDTTTNNNF
SITISNTGTVTTKSLSDLSTAISNSY 1VGASYLNKDV IRLVDNTGRHWDYDLVNSK I TVSLTRRNNEYPQNG 1 VKLDSDKCCTVDKYGRIY I THLYQREFSERIDHPDRDKI 1




SGFKTDVTGAYNDVVGWESLVDIYTAPMVIPCNEYDNTSIFFTFTVQSRAPNNTTTPONTIGIYNRVTEKFTEYPSSQLSSVYGATCSDRDGNP I IVGGVKNKTLVQFTENG
1SY 1 DSRNVNNVENMEVYKFDMATKT ISQIATMPYQYGNGAAYFDKDTRKLYMFGGY TAQKVPYWD IASNSLSTQRCMVYDVDTNTFSLIASLPNYG IGWGNCFRKDKDK I 1
IFGGY IGLVDDKVDLPSLRQDLGNPNKIETYEYSISSNTYKDVSVEYSF 1ONFRGLTNGKNEFCEVHFAER IPNCEKNEILFYNQLNTSKDSSSGEIHTGY TPKFLGGOLNIL
NLDTKEFRVVDTANMVP IASAALWSPYLSASKSLLHYGVDGKFYEMNKY TAGSASVENSPTKIGI1VRNYL

9295

213718:217833
(compl.)

151,924

156

MSLSRKSTKFSRQI I SGNNLKADKKGN I YTGELD IDPKEFASVLLSGSNAEALKNSTTFKFEVQGV ISDVNDILILAETSKDFTFSGKINFVNDDYADSATFDFAYNKSNDY
IKEGSEESVAEKI TLVDVTKGDKSY IGLKFDALGSY I LEAVVSDSSQVVTLKSTEYESYSVSTFLSNSMFRSIPDIPKIGMAMRNVSGTVNSKNNKFYLYPGCAGENGLATG
LTYPNEIGFSSETGCNNVFEYNPETNSWREMAPFPEALYMSSTVEYKPGKNMEIINYGVRS1GIPVVGGSYFY IHDIENDTYER I PVSHQFFSTAACIVNDT 1 YVFCGRETAY
VNSVPTTMVPFFGLYKYNLLTGEETYVANKY TAVFNENVANPTAFDQDSFNSSVYLPELNGI IFTAGIFRNNHKGTVLYKFDVATEE I TKFMSFDFFLSVPK T IRSP INDNK
LIMFTGVSGEFTTIPTVTGTGNGAYYTSAFRDIIEIDFNTKDYYYREKLPYPGFVCNGIGIFKDKRVILAGGCVNYGEGESFFFSDPDNKISTGLMHSNHAMIVDFENKSVIA
TNPNVLSRL IPLNDNCT IPNTPVANWYNTQSASTSSNKVYT I LEKNKTAYLEDTVKYTWTVSPVPAVVNYRLNMKGGAAIDFDDEANT I'YSATDPSEFSLQKINNFNSITGY
SLVLLGSTAGTKDAADSSDRTLNKSTLFYFYSPDSGITWTAGKPYFKDNFYTSNDNNRILREYGNYFYNSTQNVFYMIGGKDEMSLNKSSGYGVYSVISNSVTRYHDL IESS
GSSIPLEKYAKYGSALVSISDTECIVFGGTTFDENGDKVYSSETFKLSLVNKGDTYLTPIYTQLQSIPIEFESEGWMRATKINTNE IVLYAGRAKNYSGTLVFKYY IDTNKE
EMVTOQTRCFALADLVKTPKGEFY IPFGMVKGSNGS I SVTPPFKF INAAYKPKIKFTSFGISPVFTLGNRTETND IFITASTKVLEDSNDNIHYFGGVISGGAKSGESVFVNSH
WKAKVTENSDGLFTLGTWQEDT IPSSLCONWSNGVAKTLPDGRIVLIGGLWDLSSASTDLQTNP IKYMRSTLT IFDPVTNTYTEKQPTY INNPLSVNVKF INGTMISLTNNP
DEILIFGGYKYWSTVTDYHANTCENKVFKYSISANTLTYLGKLSITDNPDMAISPFRNYAAVADNGTLFCFSSDNLSPDAMGNTGKILNNQVTVFDTLTNTTDEADANGLFK
TIDLTKSESVIPAALLESGRVRPTYINLTGIKHSNGNFY IFPWVETKSTITAGIENPYNKKYNTGIPWQLISVPIEANKMIAPVTTALSTSTGIFSSDDSAYPEMFELKSGK
1 1VLPGMFGSRLNKSVY INGLGMFVVIS

9297

220803:221486
(compl.)

25,675

117

MATDIFQEVT IPDSMTKAVFDGNGFCIKEGYVGTYNIHSTTREY IGSNREYVPVGVTVAAYAYRDLPPFAEYKQKVAAGVPQATLRAVDYKGWQIVIDYRGYTIYNTTDKTP
KVVTSFGDIPTGFTLLAPTSEFDEWDGAKWVVNENKKLEQAS IDAANKTKQTLMSEALEHIN1YQDMLDFEMADD IEAVEAKLAEWKKYRIAVYKISTVDPST IVWPEKPVSM
FGDN

9298

221502:223613
(compl.)

74,343

589

MANLSRIAFVLRTIPNENSEEITGIYPGELFLVGDKKA I FYKQGDGTVISPSEAASTFELT IEGNLEE I SDKAKARENLG IKSAALKESGTDKGOLYSVGDENSELEESTIIS
ALDENTYKFKSNEVIVLAKAAATN IPVGLDLGVNVV INVMATGTSSKGGE IAEVSDLANEKASYVLRCSYGTSSRTFAVES1YTDKHKPNLNDLNVYSKETAKDTEEQISNL
FSEIVDDDDKETARLNLGLGTASVLNKGTAKGNV IVVGDGGLG INDNKVAALKSV IPAFYQLTDDSPDKPEVDKDYGVLSFP ISKTLTGYLVLSSDGVLSLGIDGADGVELS
KVYLANNLPTLNELKALGTENNLSD IKDKAKARTNLGLGDSATKNVGTETGTVAAGDDSR I TGAAQKDKNLKDLTDKS I ARTNLELGSAAQKTAQTNITDTTSGSLMQVGAF
GLGGSGVPFSGEGKDLTAFLKNAPSGMYRFGDSSSYTNGIPSGQYSD I LLMDHGGSNSKSATAVDFSGQVFAICLRADGTSSGWVTIFSDTDFSNNLLLPIGVPIPYPLATP
PKNFLKANGSAFDQVAFPKLLNYYPSGVLPDLRGEF IRGWDDGRNVDTGRNILTNQGDAIRN I TGKENVLESSSDEPESTADLEKWANEGALD I IRTGFSHSSGGGGGAGGGV
SGFTFDASKSGVPTANENRPRNIAENY I IRAK

4300

224277:226469
(compl.)

77,968

142

MANSRIVF I LKRIPSMADPS INDVYPGEHEVTEDSGOLYYKDLQGI 1 VTVGGGKAAVPASWVYTPSAKNETENEEGSNELEALEPESSSIRFLTNANTVIGAGONTITINIT
KNGSTLATRDFPIVDI IGRELRKASIPGNAICDILFDGTKFRVYNTYGFGSSTDDGSYFFDNNVVVDGSFSV INSNDKKGEVVLEDGT I VVGNDGVKLTNVTDLFQLKGNST
FDGNVNVTGKLTVGNRVYSSKGYDGILLSDIPTLDWSKLTNILPQDKVPAVTDNSNKIATTKWVADY IAYLGLTGGGAGGNGAVIDTKIQSTTATEGQTSFDFEYNADSL IV
LSTGHVLVGGEDYTATDGTT IVFTDPCDADEELMF INIGKLDQEKYLTADQINAT I TGSNFATVTYVQEQIDEL1GGSSDALDTLKELADALNNDPDEATT I TNOLAGKADK
QHSHTWADITSGLPTATESKSGL 1QLLTVSEAIKGTDTTKAMHAAGTREL IRGVGFNGFNGVANYATSTVLTKNS IGRWNRFNQPGIVVTLPVYTELDATGWSIVPIYNYST
GPITIKCPTPEHGFPTNSGI IQT ITLNAYSSVFCVFEGNSTLNGESNWNMFGEGALAYGAGLKKVLGVNGYQVLPSGI I IQWGKLSINYANLIQNTYTDGRKTSSITGNGTY
PIPFPTSCLFAFGGSNDTANTFVTTVYPANSSGFAYKYESTGGPASAGSNTLSFIAIGY

4326

241918:243252

50,944

56

MPEMNPDT IRNQV I EIAKGEAV ITVPNPVPCSLDTFLSAMTSPEVVINTFLPSDLYDKDSLNEEEFKEIAFSVYTNVLSYTYGATNVVPFSFDDNCPPLARQNLLLQNFIEA
GGTKETLDVLGVKGFEKAFSMLLLPLGIAQCANMTDVRKS IEALNKINDGEDRIKNNINVIMGFNIPLETSLDD IEALAREGNIDVNLFLARQKPEFNTVEV IHRFKEFLDP
SRVMIQVDFTEDAFRTLLDEGYFSDVRDQLFTVANPMIMELADLREKYWDKFSWERALVKYTFSEEILNRI 1 SEGKMNWAVASVFQVMSDEMILANNDE I TFWRPEFNFDYW
FKGENDNKELRAEYAKHTPTNETVAWNEV IRRHKDKQELLMLAAITVSEMP IAVELTDESGSTVESRVSNPQNDKPVDQR I KHKLL I PEVVDGKLQYSEEKDLSNFYEG

9333

249517:250233
(compl.)

27,166

75

MLNLNLLVNHIKARVGFTHRKLELSEEAI IACLQQETLPTISTYMPFYCMSSCNLGTDKVAQNMNTYWIEAKSDEEDILDVTLVMPPVRGMNSSAYMLTP IGADYQT I 1GAI
TTSKFASTLNSAVLNPETWQFLPPNQLRVYSTYSLTELALVLKTTHRKDFSTLPVGASEMVKKLAYYDVMMDVFGFRKYFSQLNTAVAQ INLNMDELSS IPDKRDDLIERLR
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: DN/ANCpliCatioNanaNepait, Nucleotide

metabolism, ATPases, Toxin-antidote system, RNA-polymerase and RNA interactions, Vifionistructuraliproteins, and INSiSIPeeins

Gp (size aa) Region of Function Organism PDBS® code Probability (%) E-value
similarity (size
of hit, aa)
Gp017(110) 12-50(54) Putative regulator of transfer genes ARTA Staphylococcus aureus 3gxq 72.13 22
Gp024(67) 21-43(113) Fibritin, gpwac E; bacteriophage T4 structural protein bacteriophage assembly attachment protein T4 1aa0 59.60 37
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) Peptidoglycan-recognition protein-LC isoform LCA; protein-peptidoglycan complex Drosophila melanogaster 2121 91.2 0.27
15-91(146) Lysozyme zinc amidase and an inhibitor of T7 RNA polymerase T7 1lba 87.91 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 24
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 le-29
Gp066(118) 5-68(492) Insulinase family protease Yersinia pestis 3909 64.23 79
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 2Kkel 83.10 0.64
Gp074(164) 98-143(106) Ferredoxin VI Rhodobacter capsulatus luwm 75.93 13
42-75(109) Replicase polyprotein 1AB; RNA replicationATP-binding Human coronavirus 229E 2j97 81.04 18
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 1vod 67.80 28.39
2141-2310(268)  Lytic transglycosylase; lysozyme Pseudomonas phage ¢KZ144 3bkh 98.75 2.4e-08
2-119(213) Muramoy|-pentapeptide carboxypeptidase Streptomyces albus 1lbu 99.91 7.3e-24
42-176(120) Crossover junction endodeoxyribonuclease RUSA Escherichia coli 2h8e 99.97 1.1e-31
267-335(213) Muramoy|-pentapeptide carboxypeptidase Streptomyces albus 1lbu 85.86 0.72
Gp092(231) 28-165(166) Calcium binding protein Streptomyces coelicolor 3akb 56.59 36
88-164(123) Anti-sigma-factor antagonist (STAS) Moorella thermoacetica 3zxn 63.79 25
146-410 (596) Telomerase reverse transcriptase Tribolium castaneum 3kyl 99.83 1.2e-20
19-219 (277) Putative ATP-dependent CLP protease proteolytic S Homo sapiens 1tg6 100.00 9.2e-38
731-1392(1342) DNA-directed RNA polymerase subunit beta Escherichia coli 3lu0 100.00 1.4e-132
81-351 (203) Non-canonical purine NTP pyrophosphatase Coxiella burnetii 3tqu 100.00 2.8e-56
214-327(115) Polyadenylate-binding protein 1; RRM fold translation initiation, RNA-binding Homo sapiens 4125 99.71 1.7e-17
90-561(1524) DNA-directed RNA polymerase beta' chain Thermus thermophilus 2a6h 100.00 2.5e-92
9-145(193) dCMP deaminase Enterobacteria phage T4 1vg2 100.00 6e-37
8-29(145) BH1478 protein; unknown function Bacillus halodurans 2qup 92.12 0.13
21-152(174) HNH homing endonuclease Bacillus phage SPO1 1u3e 99.93 1.8e-25
1-96(102) Aprataxin (resolves abortive DNA ligation intermediates during DNA repair) Homo sapiens 3kt9 82.11 9
1-66(122) Hypothetical protein Vibrio cholerae 1u9d 83.38 1
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 29
Gp129(210) 162-207(386) RAN GTPase-activating protein 1 Schizosaccharomyces pombe 2cab 91.73 0.076



Gp130(201)

Gpl33(154)

Gpl47(268)

Gp150(250)

Gpl54(240)

Gpl63(174)

Gpl68(159)

Gpl74(259)
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Gp189(59)
Gp190(394)

Gpl191(440)
Gp193(325)

Gp229 (132)

Gp231(424)
Gp232 (31)

Gp239(131)
Gp243(574)

13-47 (73)
2-100 (94)
6-153(175)
54-170 (592)
1-374 (592)
1-78 (463)
1-458 (510)
39-86 (234)
272-376(105)
271-377 (136)
91-173 (238)
4 -64(333)
3-59(155)
7-123 (786)
7-125(919)
4-342 (919)
114-137 (63)
15-563 (919)
265-367 (155)
20-61(126)
4-52 (195)
233-261 (386)
47-125(247)
10-414 (1524)
211-309 (155)
11-102 (195)
2-18(58)
11-29(119)
27-56(141)
160-232 (169)
237-393(295)
100-171(178)
183-218 (57)
55-222 (470)
144-189 (78)
23-240 (1524)
164-200(107)
146-344(482)
78-97(167)
2-173 (154)
16-101(124)
69-124(133)
1-102 (755)
1-100 (153)
15-59(59)
162-275(155)
5-423 (1524)
13-25(274)
83-130(97)
132-221 (138)
16-83 (135)
9-574 (543)

RSGI RUH-014, rhomboid family protein

DNA binding protein HU

Gluconate kinase

Terminase, DNA packaging protein Gpl7
Terminase, DNA packaging protein Gpl7

Maltose ABC transporter periplasmic protein

Tail sheath protein GP18

5'-methylthioadenosine nucleosidase

Homing endonuclease

DNA mismatch endonuclease

Zink protease, cell division protein FTSH homolog
MutL DNA mismatch repair protein

Calcineurin subunit B type 1

POL 11, DNA polymerase Il

DNA polymerase delta catalytic subunit

DNA polymerase delta catalytic subunit
Complexin-1; snare proteins

DNA polymerase delta catalytic subunit

DNA mismatch endonuclease

DNA repair protein RadC

Protoglobin

RAN GTPase-activating protein 1
Beta-phosphoglucomutase

DNA-directed RNA polymerase subunit beta’
DNA mismatch endonuclease

Hypothetical protein

Hypothetical protein

CREB-binding protein

Ephrin-B3

Putative uncharacterized protein; YSCO, type Il secretion apparatus
Putative sensory BOX/ggdef family protein
Diguanylate cyclase/phosphodiesterase

Septum site-determining protein diviva

DNA gyrase subunit A

NK-lysin; saposin fold, antibacterial peptide
DNA-directed RNA polymerase subunit beta’
Probable protease HTPX homolog

Nuclear membrane zinc metalloprotease ZMPSTE24 (FACE1)
Peptidyl-Lys metalloendopeptidase

Ribonuclease H1, HS-RNAse HC, RNAse H1
Hypoxia sensor histidine kinase response regulator Dost
MCTP2 protein

Biodegradative arginine decarboxylase
Two-component response regulator, LUXR family
PRE-mRNA processing protein PRP40

DNA mismatch endonuclease

DNA-directed RNA polymerase subunit beta’
Urease Accessory Protein UreF

NF-YC; histone-like PAIR

Endonuclease, endodeoxyribonuclease |
Transcriptional regulator CUER

CPNG60(groel); chaperonin, chaperone, groel, HSP60

Arabidopsis thaliana
Anabaena sp
Escherichia coli

E.coli

Bacillus phage 0305phi8-36
E.coli

Aquifex aeolicus
Escherichia coli

Homo sapiens

E.coli

Saccharomyces cerevisiae
Saccharomyces cerevisiae
Homo sapiens
Saccharomyces cerevisiae
E.coli

Chlorobium tepidum
Methanosarcina acetivorans
Schizosaccharomyces pombe
Bacteroides vulgatus
Thermus thermophilus
E.coli

Aquifex aeolicus
Schizosaccharomyces pombe
Homo sapiens

Mus musculus

Chlamydia trachomatis
Vibrio parahaemolyticus
Caldicellulosiruptor saccharolyticus
Bacillus subtilis
Mycobacterium tuberculosis
Sus scrofa

Thermus thermophilus
Vibrio parahaemolyticus
Homo sapiens

Grifola frondosa

Homo sapiens
Mycobacterium tuberculosis
Homo sapiens

E.coli

Aurantimonas sp.
Saccharomyces cerevisiae
E.coli

Thermus thermophilus
Helicobacter pylori

Homo sapiens

T7

E.coli

Thermus thermophilus

livg5
1p71
1knq
3cpe
3cpe
2xz3
3foa
304v
3rp3
lcwO
2di4
1b63
318
3k59
3iay
3iay
3rk3
3iay
lcwO
2qlc
2veb
2cab
3dv9
2a6h
lewO
1xm7
2elk
3plf
3d12
3k29
3lid
3mtk
2wuj
3ilw
1nkl
2a6h
3cagb
4awb
1912
2gkb
3zxq
2ep6
2vyc
2cz5
2b7e
lcwO
2a6h
3cxn
1nlj
1mOd
1906
1we3

60.8
99.9
99.52
98.4
100
59.9
100
63.3
98.91
98.79
87.4
65.63
69.85
92.0
74.2
100
76.7
100
99.6
82.11
74.5
81.4
76.52
100
99.3
99.9
69.65
81.72
62.10
58.7
73.5
82.29
69.45
57.2
55.6
93.3
96.35
96.35
83.16
100
82.67
72.13
94.3
92.8
92.38
99.5
100
86.94
82.70
97.2
57.6
100

3.9
1.1e+2
0.45
0.099
0.00085
0.0051
0,57
4.7e-33
45

6.2
0.049
0.59
0,029
1.3e-13
3.5e-94
0,2
0.23
0.00031
35
1.1e-92



Gp244(290)

Gp261(658)

Gp274(452)
Gp278(295)
Gp280(118)
Gp282(225)
Gp284(98)

Gp294(1302)
Gp295(1372)
Gp296(928)
Gp297(228)
Gp299(173)
Gp301(210)
Gp302(109)
Gp303(180)
Gp304(430)

Gp305(611)
Gp308(130)

Gp309(104)

Gp310(87)

Gp326(445)

Gp341(87)
Gp352(97)
Gp360(82)

30-90(179)
9-307(407)
5-376(2050)
14-69(106)
5-633(1342)
11-697(671)
2-108(168)
2-452(1407)
13-76(144)
1-115((179)
11-76(127)
9-82(97)
15-288(491)
(211)
68-477(574)
53-223(174)
28-232(206)
665-1163(568)
206-538(624)
482-847(568)
90-222(102)
547-704(312)
74-146(102)
251-497(312)
94-140(151)
94-136(118)
4-107(94)
74-128(163)
2-197(331)
14-275(447)
470-576(218)
1-103(104)
1-99(104)
1-103(104)
1-99(104)
2-29(110)
12-405(391)
132-242(136)
2-357(420)
175-309(208)
1-70(496)
9-121(141)
127-304(199)
1-677(716)
89-232(206)
10-389 (379)
37-245(444)
132-252(136)
1-268(444)
43-79(442)
17-74(109)
12-51(85)

Ubiquitin-conjugating enzyme E2 H; UBE2H
DNA primase

Protein RECArecombinase A

UvrB interaction

DNA-directed RNA polymerase subunit beta
DNA-ligase

Single-stranded DNA-binding protein
DNA-directed RNA polymerase subunit beta’
Ubiquitin carboxyl-terminal hydrolase 8
oxidative stress DPS DNA binding
Hypothetical protein

Putative RNA-binding protein

Type VI secretion system component

GPV baseplate assembly protein
Exodeoxyribonuclease V

HNH homing endonuclease

Endo-type membrane-bound lytic murein transglycosylase

Kelch-like protein 12

Kelch-like ECH-associated protein 1
Kelch-like protein 12

Uncharacterized protein

Bacteriophage T4 short tail fibre
Uncharacterized protein

Bacteriophage T4 short tail fibre
Uncharacterized protein

Sensor protein DCUS

Protein LUXT

ATP-dependent RNA helicase DBPA
Uncharacterized protein
Replication-associated recombination protein A
Conserved hypothetical protein BATB
Antidote protein of plasmid maintenance
Antidote protein of plasmid maintenance
Antidote protein of plasmid maintenance
Antidote protein of plasmid maintenance
60S acidic ribosomal protein P11-P1 (L12P)
DNA gyrase BGYRB

VSR endonuclease

DNA gyrase subunit B

Response regulatory protein

DNA topoisomerase 4 subunit A

TC3 transposase

homing endonuclease I-DMOI
Topoisomerase IV subunit A

Endo-type membrane-bound lytic murein transglycos
Exonuclease

DNAB replication FORK helicase

VSR endonuclease

DNAB-like replicative helicase
Adenylosuccinate synthetase
Arginyl-tRNA synthetase

Splicing factor 3 subunit 1

Homo sapiens
Aquifex aeolicus
E.coli

Geobacillus stearothermophilus

E.coli

E.coli

Mycobacterium leprae
E.coli

Homo sapiens
Lactococcus lactis
Shewanella frigidimarina
Lactobacillus plantarum
E. coli

Enterobacteria phage P2
Deinococcus radiodurans
Bacillus phage SPO1
E.coli

Homo sapiens

Homo sapiens

Homo sapiens
Chromobacterium violaceum
Bacteriophage T4
Chromobacterium violaceum
Bacteriophage T4
Streptococcus mutans
E.coli

Vibrio parahaemolyticus
Bacillus subtilis
Cytophaga hutchinsonii
E.coli

Bacteroides thetaiotaomicron
Coxiella burnetii

Nostoc punctiforme
Coxiella burnetii

Nostoc punctiforme
Triticum aestivum

E. coli

E. coli

E. coli

Ps. fluorescens
Streptococcus pneumoniae
Caenorhabditis elegans
Desulfurococcus mobilis
E. coli

E. coli

Thermotoga maritima
Thermus aquaticus

E. coli

Bacillus phage SPP1
Plasmodium falciparum
Klebsiella pneumoniae
Homo sapiens

2au3
3cmu
3fpn
31u0
20wo
3afp
31u0
2a9u
1zuj
200k
3kwr
2p5z
3qr8
3els
lu3e
3t21
2vpj
1zgk
2vpj
2kz6
locy
2kz6
1héw
2gkp
2won
3b4s
2hjv
2r44
3pvs
3ibs
3trb
3cec
3trb
3cec
3iz5
leil
Lvsr
3nuh
lyio
2nov
1u78
2vs7
1lzvu
3t21
3tho
2q6t
Lvsr
3bgw
1p9b
3gdz
2dt7

61.69
99.52
100
70.59
100
100
99.98
100
54.00
99.61
52.90
99.75
99.87
99.58
100
99.97
99.95
98.92
98.96
98.58
99.9
99.97
99.6
94.89
79.44
61.12
73.9
74.99
99.58
99.55
98.86
99.79
99.72
99.75
99.7
74.58
100
99.7
100
52.42
100
99.03
99.93
100
99.85
100
96.49
99.7
100
64.3
60.0
81.5


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.

8 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
24
ugggg&%%mgUAUAUQAUgégAQQe%@%%mﬁ

Promoter # | Sequence Before gene
X HCBNAAGCANANANAABAAAABGAABAAB  overlapping g001
1 UUCBAAGGAUAUABUAUAABEAUAGAAECH g011
2 UUUUAUUCAUABAUUABATUAATGEAGEAA 9029
3 UUBCAUACABABAUBABUACEAAGATAAAD 9060
4 g063
5 g064
6 g073
7 g073
8 g093
9 CABCAAGGAUAUAUUAUCHUUGUGABCAAA g091
10 DUBUABUAABAUAUUAUBAAAABGABCECA 9096
11 AADUGCHGAUAUAUUAUUUUAGUGAGUAGE g101
12 ACHNACEAGHANANNANGAAAAGAABNCE tRNA-Arg g106
13 HUBUABUCABAUABAAUBAUAABAGAABAY 9107
14 AAAAAGCABAUAUUAUBACCABGAAGEAG g112
15 CUUUAAGAAUAUAUUAUUUUACUCABADEG 9118
16 UUDUAUUGAUAUAUUAUUAAAUUGADUGEY 9122
17 HUBUABUGABAUAUAAUCAUAUUGAAEAAY 9132
18 BUHCAUGCABAUABUAUAAGAAAGABAICA 9136
19 BAUCAAAGABAUAUAAUUBUAUUAGAUAAY 9137
X ABBCAGHCANANANAANNABNABGAAGEE  Within 9138
20 AABUAAAGAUAUAUUADUUAGGUGABAGAA g144
21 UUABAGAAAUABAUBABUAAAATGAAATEA g170
22 ABUCAUUGAUAUAUAADUUUADUCUAUCED 9173
23 ABAUGGUCAUAUAUUABUUAUAUGACGAAD 9176
24 AAAUAGUGAUAUAUUABUUAAAUAGEACEE 9179
25 UUUUAAAGAUAUABUAUAABAAUGABAACE 9182
26 UCHUAUUGAUAUAUUAUUUUAAUGAABACE 9188




27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

BUBAACACAUAUATUABAADUCUGEAUAGH

CHUCAAAGATAUATBATEBEAATGCGEUCH
AUAAAAABABABEAIAABABECAAGACEEY
BAAABAABABABBAABGAAAGCACABEAAY

CHAABAATABABACIBAAAAGGEATATEAA

g194
Within g194
g211
g245
g248
g251
g252
g261
g262
g264
9275
9283
g286
g303
g304
9306
g310
g316
9325
9326
g327
9330
9283
g334
9339
rev g059
rev g152
rev g159
rev g166
g169
g232
g274
g282
9333




Table S4. pR1-37 " promoters identified by the BPROM search tool from intergenic regions without a phage-specific promater and the g233 antisense promoter.

Region | 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
between genes | sites underlined.

g081-082 tggtatgactttcctattcgattagtatactaat TTGATGttccatcaacattcatt TAG TAACGtttatattaaattaaaaaacgGAT CaaattATG
g082-081 aatttgatccgttttttaatttaatataaacgttactaaATGAATgttgatggaacatcAAATTAG TATactaatcgaatAGGAaagtcataccCATG
0094-095 tatctctagcctaaactatagactattagtgtg T T TAT Aaatcataatact TTTTAT TAGaaaaaataataacacggtattagttactaaaAGG TtaaaataaaaATG
0095-094 accgtgttattatttttictaataaaaagtattatgaT T TAT AaacacactaataGTCTATAG Tttaggctagagatatttctatatagaaaatt TAAGGAataaaaATG
0099-100 aaattttaaaatgataattaaagacatattatttacT TGACTtaagatagttattaaTCTATAAT aatattaataacgaattacaaccaaaggcGAGaaacgaaagatATG
g100-099 agtgtaatagggaat T T TAT TtcaatgtaaatTCT TACTATttttagaaaagtggtaattttagtatttttcaaacatagttttagaatttacatacataactcatattggt AGG TaatATG
0116-117 aaataccaaatgttaaattggtggaATGCCTatccgagataactatct AGATAGAAT agttaaaagggcgttagaaaaatttcactgcatccecgttcectaatttat TAAGG AacgaaaATG
g117-116 ggtgcacgctttcactacctagaaaaataaacactacatccecgtaatcgtggg T TG T T AatgeccttatctagAG T TATCTAaataagggcatccacctttcagectgaAAGG AattcATG
0167-168 atttaactagatttatctctataaaactagtt T TG AAAtaacactaaaatagaaagTGATCAAT TttctatttcgttaaacccttaTAAGGALttcatATG
0168-167 atgaaatccttataagggtttaacgaaaTAGAAAattgatcact TTCTATT T TagtgttatttcaaaactagttttatagagataaAT CtagttaaATG
g208-209 aatttcaattaatattaaaagaataaatctaattatagaacaagtgT T TAG TtctatagaaacTAATAAGCTtatttgtttatatgAAGGAatctctatATG
g209-208 aataagcttattag T T TCTAtagaactaaacacttgT TCTATAATtagatttattcttttaatattaattgaaatttattaatatttacttatatggaacaaaagtttagattctaattagGG TaaatatcATG
9303-302 atatcctaaaaagaTTGTT TgtttacacaaagT T T TAAAAT ttatatgatccacattaaggtttttgaaacaagaatttagaatcttttatgttttgtttaaaatttttagAAG GAttgctatATG
0286-285 taatattcctttcagacaaaatagctatcaataatataatatatcaATAACTagtatataaaa TAT TATACTtacaacaaataattgttaaactaT AAGG AGtttttatATG
0236-237 ttctcttcacctttaaggtatatgattegttattttaT TG AAAaactatatagaTG T TAACATgaatatagtttaacttatagaaaatat AGGcatcttataATG
0237-236 ttataagatgcctatattttctataagttaaactatattcatg T TAACAtctatatagtttt CAATAAAATaacgaatcatataccttaaAGG TG AagagaATG

antisense g233

ttcattcttattagcctgagttgatgcttggtaataagaacagattgatctacaacgagaccgcattaaaataatatatct TTGAAGattatgegtatacg TAG TAT TCTacaatcagacctttaccagtttctgetgatagaggttctg
gta € g232 start aat< g233 end




Table S5. Rho-independent transcriptional terminators of ¢R1-37.

No Range Dir Hairpin sequence® Downstream 15 bp®
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 1 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

*The complementary bases forming the hairpin stem are highlighted. T represents dU.
*Ts within 15 downstream nucleotides hightlighted.




