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ABSTRACT Bacteriophage LPST10 was isolated from Wuhan, China. Lytic activity
was demonstrated against multiple Salmonella enterica serovars, including Salmo-
nella enterica serovar Typhimurium strains. This bacteriophage has a 47,657-bp
double-stranded DNA genome encoding 87 putative coding sequences.

Salmonellosis remains one of the most frequent foodborne zoonoses, constituting a
worldwide major public health concern (1). To date, 2,579 Salmonella serovars have

been identified. Of these, S. enterica serovar Typhimurium is one of the most common
serovars observed in clinical practice (2). The pathogen-specific antimicrobial activity of
lytic phages provides attractive therapeutic potential and has been applied in many
commercial products (3, 4).

We isolated and characterized a lytic phage, LPST10, from the environment using S.
Typhimurium ATCC 14028 as the host. Morphological analysis by transmission electron
microscopy revealed that phage LPST10 belongs to the family Siphoviridae (5). It has an
isometric head of about 83 nm in diameter and a long noncontractile tail of 145 nm.
This phage exhibits a broad host range capable of lysing Salmonella species across
multiple serovars. Phage LPST10 has been successfully applied in milk, sausage, and
lettuce as a biocontrol agent against Salmonella species, and a patent application has
been submitted in China (J. Li, 29 October 2016, China Patent Office). The complete
genome sequence of phage LPST10 may reveal insights into host restriction and
bacteriolytic mechanisms, which will provide a basis for rational genetic modification to
enhance therapeutic applications.

DNA from LPST10 was extracted and purified according to reference 6. The genome
was sequenced with the Illumina HiSeq platform, which produced 60,446 raw paired-
end reads of 151 bp. A total of 54,614 reads were assembled into a complete genome
using Newbler version 2.8 software. The genomic length of phage LPST10 was 47,657
bp, with a GC content of 45.53%. The complete genome sequence of phage LPST10 has
a high similarity to those of Salmonella phages 64795_sal3 (GenBank accession no.
KX017520), IME207 (GenBank accession no. KX523699), and E1 (GenBank accession
no. AM491472.1), with coverages of 72%, 59%, and 53%, respectively. The annotation
results from the RAST server (7) predicted that phage LPST10 contained 87 putative
open reading frames (ORFs). Only 29 ORFs were predicted to encode proteins with
known functions. The products of the 21 ORFs belong to the phage structure and
packaging module (containing the neck whisker protein, tape measure protein, phage
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tail protein, tail fiber protein, tail assembly protein, head decoration protein, and coat
protein); the replication/transcription module (containing transcriptional regulators,
homing endonuclease, single-stranded DNA-binding protein, recombinase, exonu-
clease, DNA primase/helicase, terminase large subunit, and DNA polymerase III beta
subunit); and the host lysis module (containing the holin protein and lysozyme).
Remarkably, phage LPST10 has two different endolysins. No putative virulence factors
were identified according to Virulence Factor Database (VFDB [see http://www.mgc.ac
.cn/VFs/main.htm]). No antibiotic resistance genes were screened using the Antibiotic
Resistance Gene Database (8). The results of this study suggest a possible use of phage
LPST10 as a prophylactic agent for the control of Salmonella species.

Accession number(s). The complete genome sequence of Salmonella phage LPST10
has been deposited in GenBank under the accession number KY860935.
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                     LAGASYTIYQPGEVIPVVYEPYAFDDVDGQELYGPNELNTNPPPVVIETATTTTVTET
                     EFAGGQIAVKIPKDSEFDYFVDLTMPHDVVFKLNITYAQGGGASVTENITLSGRLISA
                     TETDDGGLPPVNYWYTFIINSINYSGAPISSLNGVTINKTYFNLTDNQPIVSGPYFSP
                     IDGDQLWVHLQHQTNDGNDFSVLIEWWKIDDDNVQIPGTYQSMNYYQDVDRNDTFYYT
                     IKLTPSAGTGRYAIQMRRTNNSSDTSILQLEEIHSIVTRTNVSYPDDTVVKVVVRATE
                     NATGSRDRKYNALITRHTIGYNRDTGTVRYTLAPSRSFADAVLHNWLITAGNPENTID
                     IVKLYEIADSLPDERLGCFDYTFDDEDKSIGERLQTICDAARVTAFWDDGVMSFSRDE
                     KREYPATVFNTRNTQSDGYKLSYDISLPGTYDGVNVEYRDPTTNKQANVYYRITDSGI
                     VEGEPTKAKKFDMLYVRNRYQAVDRAILECRRLIYSRRSMEIKALSDGEYVNVGDMIQ
                     VVDMYDDVQQTGVIEARNGNVFTTSEQLTADDNLYVVITSSDGSTSDRLPATVTGLHT
                     FTCNLPTDFQLNIWDGASVQSESRYVLSTEKELDTTLWVVSQKNPGSDGTTTLTMSEY
                     SDDMYEYVIPSS"
     gene            complement(10798..11268)
                     /locus_tag="LPST10_00011"
     CDS             complement(10798..11268)
                     /locus_tag="LPST10_00011"
                     /codon_start=1
                     /transl_table=11
                     /product="tail assembly protein"
                     /protein_id="ARK07743.1"
                     /translation="MSDEEFAQLMFGKPYKDRCCHVDAVDCWGLVVLYYRLCRGINIH
                     HDDSYDKGGAFVTCFDSEVTFWQDTQSPSTGDVVVAYRGNVPVHIAMIWGHDRILHAR
                     EKTAVRFDRLRTLEKISTKLRFLTYASNSCSEDARHAERNGDCASGDKPVEVAE"
     gene            complement(11261..11731)
                     /locus_tag="LPST10_00012"
     CDS             complement(11261..11731)
                     /locus_tag="LPST10_00012"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07744.1"
                     /translation="MPSLRDYKAKRPNWALFDTITFYHSSFGYVRLVANVLDEMVLGG
                     ETYLPVRMDITQSQQSNTPAINATVKFARLANDFKQYLKFWTGSGRIEPITALYQRFE
                     ETDTNTPLKPYRLYVSDVAMDGSDVTVTLSIKNPIKGNVAKLYDIAQFPGLRNV"
     gene            complement(11731..12204)
                     /locus_tag="LPST10_00013"
     CDS             complement(11731..12204)
                     /locus_tag="LPST10_00013"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07745.1"
                     /translation="MAIIPYPSWLPLAQRASKNLTFQTPFRQDVPAVGAPIFQKLTTD
                     ISSQWSLTWKFTLAEERAFIQWLRSSRYLNKCNNWFTMMIDLGGSGLQEQTLHFTDYP
                     VQTSIDGGVVTWTGNVIAKKLNNTMDEFDDVLVELDYRWFGWLDEVVNRDLPEYP"
     gene            complement(12195..12308)
                     /locus_tag="LPST10_00014"
     CDS             complement(12195..12308)
                     /locus_tag="LPST10_00014"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07746.1"
                     /translation="MQQAITNRFSSGRTSCTYDCTISVLKYNNTRWRLSWP"
     gene            12341..13216
                     /locus_tag="LPST10_00015"
     CDS             12341..13216
                     /locus_tag="LPST10_00015"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07747.1"
                     /translation="MSKRLTTEEFIRRARLMHGDKYDYSKSVYFDAKTKLTIICREHG
                     EFRQRPDAHLVGGCRLCGRESRKIKLHSLIERFNEIHECKYDYSLVEGEVSSENIKII
                     CREHGVFTQRRSHHMAGAGCPSCSKNRKLTFDIFVRKSNIVHSFAYQYDADSFVNSRV
                     KVKIICRKYGEFLQFTSDHMSGKGCPECADYGFKRTNKTAYVYFLVSVSAGAVKIGVT
                     HSKAERIRKSTRDTPFQFDIIKIIKTNGMTAASIESRFHNEFQRAGFSGFDGCTEWVI
                     KTPRLMMEIEKLTPQ"
     gene            complement(13229..16522)
                     /locus_tag="LPST10_00016"
     CDS             complement(13229..16522)
                     /locus_tag="LPST10_00016"
                     /codon_start=1
                     /transl_table=11
                     /product="tail length tapemeasure protein 1"
                     /protein_id="ARK07748.1"
                     /translation="MAATSTGSLVYEVGIDLTGLQAGLRQVNDSLNGLNRTVDINTRH
                     IGSLERQAAATSTAMSRLSGVAKSLMAALSVQQVASYSDAWTELNNKVSNSIRVGETQ
                     AEVMQRIFDVSQATQSSLNGTAVLYSRLERGTREYNTSAEDLVRLTTIINQGFAVSGA
                     TAQEAENAIIQLSQGIAAGVLRGEEFNSVSEQGSRLMIALADSLGVGIGQLRKMAAEG
                     KLTTDVVVKGLLSQGDAIGKEFEKTTVSIAKGLQVAGNNITKFFGESSTVKSFSVAFR
                     DSVISVSENIDQLGNILAVVAAVVGSRYVGAMTMAAAATAKQVLANRQLVIAERDSTA
                     TAALQAQGQLRAAEAAKIRALEEVRLAQMMKSTAISATQAAAAEAALSAARTNAATAA
                     GRYNAALEANAAAQNTAAAAASRASIATGIMRGALGLVGGPVGAAMLAGAAIYYFWQQ
                     AEKAKTEARELADGVENLTSNMKSMSRVQLSAEIAKLRGTIPQLTEDVADAQDAFNKA
                     TGRVKSYQREIDNWGKSTKRGRQAAQAMQGALDDQAVAVANLESAKNRLSRVQSTIGI
                     AQAQVNGQFKQGIDLLKRHGEETGVVAGMMNQLGNSLNFAAKAQQNFNSSSLVIQRPA
                     KVQEYLDKLSEQVELEGELDERKRAQLRAEKEIRALGGSDADVRMARERAGAEYDLIK
                     AQQDRRKEESASQSAAKKAASQQESIAQKLENLREKAELAAASTAELSREQTILTAQQ
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                     SLGKAATEDQIRLAGEYAARAYDAAKALKDQQKAEKEKQETEQAYQNLRGQASPTFQV
                     EDQFQKQMQSLDAYAKLYPQKIAEIEQTRAAIEAQYRQQRMDAMWAEWQQQSLGAQLF
                     GTALDSAMSTASNSITGLLTGTMSVQDAMRSLGSTVLNSLVNSFVEMGVQWVKSAVMG
                     QTAQVAATATTTAAQTAGLATTTAASTAAAATTTAAWTPAAIVASIGSFGGAAAIGVG
                     AVLGALAMGIAGKRKNGGPVSAGSMYEVGEGNAPEIFQASTGRQYMIPGNSGKVISNK
                     DISGGGGGVVVYNNLYNNSSNASATSRATDNGDGSITIETFISDMNEGGPMSQSISRN
                     FNTNRRATE"
     gene            complement(16522..17229)
                     /locus_tag="LPST10_00017"
     CDS             complement(16522..17229)
                     /locus_tag="LPST10_00017"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07749.1"
                     /translation="MSNRTPLTEIGEMRISLSDRSFFFKPSFRAMNEIGTPKEIVEVY
                     AKLNGIDYVSPLQHVECLPFGAQMQVMKTISKPVYGRHVLSAAYIVMQSCCEDDISVL
                     IGGWKPTPRGVRYVPGIMPVNDIVIIARNLMQHGIIGKSPLKVPERLEEQGKKTTNEF
                     HASQYIISARTHFDMARDEAENLSMTEFQMMIKNKYPEPKGLTKEERAAEYDQAKADR
                     ERMKALAERKAKKARNT"
     gene            17328..17603
                     /locus_tag="LPST10_00018"
     CDS             17328..17603
                     /locus_tag="LPST10_00018"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07750.1"
                     /translation="MKIENRKWGKAGYFIEGCKISSPCQVVIDVDGRAWRWTGSLPHV
                     AMPDSLRNDGVGIGSWVYCYGEIPTQNNDEGILLFIALIIILIMAFL"
     gene            17720..18013
                     /locus_tag="LPST10_00019"
     CDS             17720..18013
                     /locus_tag="LPST10_00019"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07751.1"
                     /translation="MKIKMLIASVLLTSSFAASATSEVCKNIGEIAMNTADVRDNGIS
                     KNLAEVVIKGSSKNNESAEIIGLAIVEMVYARKDMTKEQLRDVAVALCEKQGM"
     gene            18023..18166
                     /locus_tag="LPST10_00020"
     CDS             18023..18166
                     /locus_tag="LPST10_00020"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07752.1"
                     /translation="MNEQTKADLIFYTELYVDAGYDYEEAEQMAKDLLRVIGVIFDED
                     KVI"
     gene            18163..18357
                     /locus_tag="LPST10_00021"
     CDS             18163..18357
                     /locus_tag="LPST10_00021"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07753.1"
                     /translation="MSQWIKCSERMPEHFSDVLVTDGVGVEVKWLDENYCWDSFTENN
                     SNIRSCDVVYWMPLPEPPQE"
     gene            complement(18388..19104)
                     /locus_tag="LPST10_00022"
     CDS             complement(18388..19104)
                     /locus_tag="LPST10_00022"
                     /codon_start=1
                     /transl_table=11
                     /product="neck whiskers protein"
                     /protein_id="ARK07754.1"
                     /translation="MAICANDKGVLVGRMTRLFLAEGCGDAVPDAEDWKYLGSTTSKG
                     VDYSPQTTTSEADTAGGFVSTLVTSSDMTISAEVEIRKNDPSDEFGFHRLVEIYATEL
                     KARRQPSLWVRQVTGATIVTAYCNITSISYEGGTNDIVTGSLEFKVYDSDSVTVESLE
                     PLAFTTDLPSTGTAGSPLTVAVEGGVSPYTYVWRKDGVVVGGESGASLASPTAGVHTV
                     TVTDSSTDPEIIISTACTVS"
     gene            complement(19303..19470)
                     /locus_tag="LPST10_00023"
     CDS             complement(19303..19470)
                     /locus_tag="LPST10_00023"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07755.1"
                     /translation="MLWLPVLLATSVIPTTDAIYTGELLRTKTARALIASTKQNRLFD
                     YDSTLTVALLR"
     gene            complement(19590..19964)
                     /locus_tag="LPST10_00024"
     CDS             complement(19590..19964)
                     /locus_tag="LPST10_00024"
                     /codon_start=1
                     /transl_table=11
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                     /product="hypothetical protein"
                     /protein_id="ARK07756.1"
                     /translation="MNMLELVDAYLQDAGLYDGWTSQLQFWNDTGDGNEQFIVLQSNG
                     GTQVMDGLGGDFYFSLYVVGKQGQYNLQDVDAKANEIIEYIKTHPIDSCVNYIQLQAP
                     LGRPMLTEEKRPVHELLLRVVK"
     gene            20135..20626
                     /locus_tag="LPST10_00025"
     CDS             20135..20626
                     /locus_tag="LPST10_00025"
                     /codon_start=1
                     /transl_table=11
                     /product="homing endonuclease"
                     /protein_id="ARK07757.1"
                     /translation="MISERDYIAIASRVKYDPITGLFTWAVSCGKISKGDIANYHNDA
                     GYITLGKKRLRAHRVAWFIHYGYVPEHEIDHINNIRDDNRISNLREASDCENARNTKI
                     SKSNTSGYKGVHFCKYTGKWRATVKMHGKSYHLGRFSDKEAAHKAYCKKVDELFLEFA
                     NHG"
     gene            complement(20623..21021)
                     /locus_tag="LPST10_00026"
     CDS             complement(20623..21021)
                     /locus_tag="LPST10_00026"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07758.1"
                     /translation="MPAKLRGIQEAIRKTEQIVGTITAEKAVRAIKSATYIIRTESAT
                     LTPIDTSTLINSQFDTVEVSGTRITGKVGYSAKYALYVHNASGKLTGKPRSNGNGTYW
                     SPNAEPRFLTKAADKTRSLVDSVIKKEMKI"
     gene            complement(21021..21362)
                     /locus_tag="LPST10_00027"
     CDS             complement(21021..21362)
                     /locus_tag="LPST10_00027"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07759.1"
                     /translation="MTSLANWSYTQPCTIWHKSGTDKYGKPTFDAPVSIMCDYGFNDD
                     VSTDAKGNEIVQKNTFWTEYVGAKTGDYIMIGTVTEADPLVAGANQILNVINYGSTFN
                     RAEPPDFALVT"
     gene            complement(21359..21751)
                     /locus_tag="LPST10_00028"
     CDS             complement(21359..21751)
                     /locus_tag="LPST10_00028"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07760.1"
                     /translation="MAAPTPEELVAAMAARGITITTADASGILCLVAGIVDCLELNYP
                     GDTCKQDAILLWASILIAANTAGRYVTSQHAPSGASQSFAYGSKPWLALYNQMKLLDS
                     AGCTDDLVEDPDGVAKPWFRVVRGSKCK"
     gene            complement(21732..21995)
                     /locus_tag="LPST10_00029"
     CDS             complement(21732..21995)
                     /locus_tag="LPST10_00029"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07761.1"
                     /translation="MAEQIINGTTGQIIDKAGYTSIGTGLGLKVAEQAPTAQSYIESM
                     IPHTITEWAAYASILGALSLVAKNIFEIVWKIREARRNGGTNT"
     gene            complement(22049..22489)
                     /locus_tag="LPST10_00030"
     CDS             complement(22049..22489)
                     /locus_tag="LPST10_00030"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07762.1"
                     /translation="MFGADIAIMIMYVLGFACTGMVAFLVFIPAMLMSVYIGWVIVDS
                     FPAEYMYYLAQSMVWLIPAFVMRKSVKLALCSLTMCIYEWLVAVESFIWQFITPVETP
                     LHSQYAFIIIGIHLFILSTTAKWGGEIGYTTWRNRHRIFASSDL"
     gene            complement(22489..22608)
                     /locus_tag="LPST10_00031"
     CDS             complement(22489..22608)
                     /locus_tag="LPST10_00031"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07763.1"
                     /translation="MGSTNSPSRSRATGNTKTGGKTGAVKPNGSTRSPSRGKK"
     gene            22725..22985
                     /locus_tag="LPST10_00032"
     CDS             22725..22985
                     /locus_tag="LPST10_00032"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07764.1"
                     /translation="MFDIDNPSDDKAKLIDAVACSFASCQTEGEYQVVKMCIVEFFSA
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                     INIPDDEAVDILLSAAGNCAEADECIDELVEEFGGIFQGDEE"
     gene            22988..23179
                     /locus_tag="LPST10_00033"
     CDS             22988..23179
                     /locus_tag="LPST10_00033"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07765.1"
                     /translation="MANMSYCRFRNTEQDFNDCVDAIGNIESIDELSNAERKSAELLY
                     YLANEYIAYYEQLLEESGE"
     gene            23181..23990
                     /locus_tag="LPST10_00034"
     CDS             23181..23990
                     /locus_tag="LPST10_00034"
                     /codon_start=1
                     /transl_table=11
                     /product="putative transcriptional regulator"
                     /protein_id="ARK07766.1"
                     /translation="MKTLSKIYSDKETRNGIAVNKTYLVPVEQIYLEPGYNIREADEQ
                     HVEYFAQCWESGQPLPALTVIPDEKGIRILDGQHRYLGALRAIERGAPIVRIECKDFT
                     GDEADKIAFMVSSSQGKQLDPFERAKAYTRLKGFGWTNEEIAKKVGRSLSDVQMHLSL
                     GDVPAEVKARISAGQISYANAVAVTREHGDDAVKVIDEAVEEAKAQGKDKVTAKVLKS
                     KKTKPIDRLIELLKPADHVILPAGHVVAEDEEFIQIPVADIHEVMAILEKM"
     gene            23990..24208
                     /locus_tag="LPST10_00035"
     CDS             23990..24208
                     /locus_tag="LPST10_00035"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07767.1"
                     /translation="MNAIGNGISVIKVRVDGLMPGDKIQPGSHRLATVESVKKIGSFV
                     VCRIIAGSKRYTSCYLSGDKIKKVTKYP"
     gene            24205..24378
                     /locus_tag="LPST10_00036"
     CDS             24205..24378
                     /locus_tag="LPST10_00036"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07768.1"
                     /translation="MTPEQFIEKQLRAKLPDIDQMAIDAAIQYYKRNQSAKKGGIFEE
                     CLKVAKQHMIKVK"
     gene            24378..24914
                     /locus_tag="LPST10_00037"
     CDS             24378..24914
                     /locus_tag="LPST10_00037"
                     /EC_number="2.7.7.7"
                     /codon_start=1
                     /transl_table=11
                     /product="DNA polymerase III beta subunit"
                     /protein_id="ARK07769.1"
                     /translation="MKLKISKLLLESALIFQARNDVRYYLNGICFMPDGRIASTDGHR
                     AFIGGSHDNTLTENVIIKIGKSPTKRYDYAIIDTKSKIATYHDEAGLMVGSGICEEID
                     GRFPDIDRVIPKRTLPTEEIGFNAGYLVDIEKVAKLFNPRFCGVKFELNGNTDAAVGC
                     LSAPSGETAKIVVMPMRL"
     gene            complement(24946..25143)
                     /locus_tag="LPST10_00038"
     CDS             complement(24946..25143)
                     /locus_tag="LPST10_00038"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07770.1"
                     /translation="MAKYEVIARGIFVKEKGKIRELQLGEVITEPGEHLLPKLRIMPE
                     LEKSFEVATPQQKTTKKKKAE"
     gene            complement(25136..25483)
                     /locus_tag="LPST10_00039"
     CDS             complement(25136..25483)
                     /locus_tag="LPST10_00039"
                     /note="gene 66 protein"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07771.1"
                     /translation="MSDKDIESEIQAKGLAAPRVTPDHIESIILAETYFTAADGAIAT
                     GDDYHDSLALLTFCVLTLQNGFTVTGESACASQENFDAEIGRKIARENAVDKIWMLEG
                     YLLKQRLSEVNNG"
     gene            complement(25526..26596)
                     /locus_tag="LPST10_00040"
     CDS             complement(25526..26596)
                     /locus_tag="LPST10_00040"
                     /codon_start=1
                     /transl_table=11
                     /product="coat protein"
                     /protein_id="ARK07772.1"
                     /translation="MEKIIFTKDLVANSAVVADQWKHLTIDRKVFCNAEAELAKTYGV
                     NATALVTKDYWRDVDNVTTRVFRNEAGQDMMADLMGIAANINIGKTVAISRIASDAGK
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                     VVRTLSGQEPEDLDKTRYDYTGDVIPIFKTGYGREWRELLGMQSEGFDPLLDDQANVT
                     FNLRSDMAQYLLTGDQTLNVNGVYTGYGITNHPNTVQVNLNASGGLNIDLQTATPDEI
                     VTFFNQDFQAILDAQNVFEQVTLWVSPAVRRSFMRPYSDAAGFKGGTVEQYITQFGNG
                     RIGKIGTNFLLTGNHFVGYVRNDMYIRPRVAQPVSTYAAARDNPHDNFNFMVWSAFGL
                     QIRKDFTGKSKVFNGYGTQTPV"
     gene            complement(26599..27066)
                     /locus_tag="LPST10_00041"
     CDS             complement(26599..27066)
                     /locus_tag="LPST10_00041"
                     /codon_start=1
                     /transl_table=11
                     /product="coat protein"
                     /protein_id="ARK07773.1"
                     /translation="MATIRYGTIIGGPARKNDPQIREGIMNAALQPGALVDFNTDDKI
                     IAHATAGGQGFPYVLQHNYIGGGDVSEAVPANATGMAVQCEFGVTYHALVAASSALKK
                     GTPLASNGAGALKVAGNGDNILFYSYETYTVASDGAELVAVRRAGNASMPAGD"
     gene            complement(27066..28352)
                     /locus_tag="LPST10_00042"
     CDS             complement(27066..28352)
                     /locus_tag="LPST10_00042"
                     /note="gp7"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07774.1"
                     /translation="MNRLQVNVLTTINSASNISEQVIDGDMHYVIKNVVPLCDDIVMN
                     GGMYPAEEIRNSYHGLNGNPAPYNHPMVDGSFVSAHNIRAVNQYHVGAWIENASHDGG
                     KVLVDLKVNKVIAERSEKGQELLGRIEALMNSAEDAEPIHVSTGLLLNREAAEGTSKG
                     KKYSWIARNMEWDHLAILPPGVPGAGTPEDGVGIFATNGEQIERITVNLEDSTVPDES
                     ANKINYKSWLHKAINYITNKSDLSFENISEQISQILKAEVGEGVWPYIVAVYDDRVGF
                     EIKGQIFQQFYIVEDDVVKLVGERVKAVYKTELEPVKSTEGEISMTNEELQAVLAEAL
                     KPVQESLTAVNQKLTDIEAENVKLKEQLQANTEQEETAMRAAIIAELKLPESAVNALK
                     GEALRETYALTSKPAALKGGFQPNHADDDFDMEAPE"
     gene            complement(28546..28692)
                     /locus_tag="LPST10_00043"
     CDS             complement(28546..28692)
                     /locus_tag="LPST10_00043"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07775.1"
                     /translation="MIPLLWILSAYAFAMVFEADSLYQMICYGALFCLSGAALAFMDD
                     VISD"
     gene            complement(28799..29125)
                     /locus_tag="LPST10_00044"
     CDS             complement(28799..29125)
                     /locus_tag="LPST10_00044"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07776.1"
                     /translation="MIIPLNDTMKADIIQLEDYDVQLAFEIETVERQLQYADKKNDRV
                     WHEKALKARDHMKRTRALIKTRLDKLYYGEERMIHGAILAQIRKEMPIGKFMSYVHRA
                     KQEAGL"
     gene            complement(29122..29553)
                     /locus_tag="LPST10_00045"
     CDS             complement(29122..29553)
                     /locus_tag="LPST10_00045"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07777.1"
                     /translation="MRWAIKHKSGRTLFVTSDWFIANNRRNMGWIVEEVKMTSREQFE
                     KEMSDKYEWFSDAIACADFCGDDDDGYYVGGDYIYHGTSCSEALFWLWRGWQASRAAI
                     EVATPWLCGDGDNDTEWTQGYNDGVMATEKAIISAGLKVKK"
     gene            complement(29537..29713)
                     /locus_tag="LPST10_00046"
     CDS             complement(29537..29713)
                     /locus_tag="LPST10_00046"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07778.1"
                     /translation="MGKAKRKKQEYELLPPCEISGMPQQEDVILTEAEWRKVARVQIM
                     FRKLAEDVLNEMGY"
     gene            complement(29679..30011)
                     /locus_tag="LPST10_00047"
     CDS             complement(29679..30011)
                     /locus_tag="LPST10_00047"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07779.1"
                     /translation="MIRGGKWQYKYFISDDAAGMDDAIKCHLLDNEGAEVKEISSATG
                     IDYRIVKSRIRIMFHNGDVTRSYDHHKKLWRYSWREQEVNVSNLFNSLLRNVRGHHGE
                     SQTQETRV"
     gene            complement(30008..30166)
                     /locus_tag="LPST10_00048"
     CDS             complement(30008..30166)
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                     /locus_tag="LPST10_00048"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07780.1"
                     /translation="MDYKSQIMRVIINHPAQLAHTLKSIAAESTQAPQHIAYMRCSRL
                     ASFAVRSQ"
     gene            complement(30156..30404)
                     /locus_tag="LPST10_00049"
     CDS             complement(30156..30404)
                     /locus_tag="LPST10_00049"
                     /codon_start=1
                     /transl_table=11
                     /product="zincbinding domain of primasehelicase"
                     /protein_id="ARK07781.1"
                     /translation="MTVTYMPMMNDEGLLECPFCNSNDAYSDKNTDGHYVACSQCGCG
                     TDEWPHQASAVKSWNTRNGHLYTAEDFNQAAEERDYGL"
     gene            complement(30401..30595)
                     /locus_tag="LPST10_00050"
     CDS             complement(30401..30595)
                     /locus_tag="LPST10_00050"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07782.1"
                     /translation="MTTDELYEKSLIQRLNEVERTREWLECELREVRNRLQRKRSQQK
                     DVIDWSGDAPKFNNLGEWIK"
     gene            complement(30606..30809)
                     /locus_tag="LPST10_00051"
     CDS             complement(30606..30809)
                     /locus_tag="LPST10_00051"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07783.1"
                     /translation="MSVEKVITERCEYLRSTLEARGVGSEDIDVCIAHIKYAILEWYH
                     QGQVDYSTDVLPELLRMATIGKF"
     gene            30910..31104
                     /locus_tag="LPST10_00052"
     CDS             30910..31104
                     /locus_tag="LPST10_00052"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07784.1"
                     /translation="MPRPRCEPMDIITSIVEKRQPLTLRDVRYFARCYVALADMPKDE
                     MYDLIRDNFNVDENNRVTMK"
     gene            31101..31592
                     /locus_tag="LPST10_00053"
     CDS             31101..31592
                     /locus_tag="LPST10_00053"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07785.1"
                     /translation="MKKWKYLKGYEDDFAGHDTACLVVKSGSTGEIFYLSKYYAGRIE
                     VIEGCGDVVIAYREPIADEQDLNDCIGAPEADVVEQLITERGNRYGKFKDGAEIMQEL
                     KTVMREVDGWHNLTPSQREALDMIQHKIGRILNGDPTYDDSWKDIAGYATLIVNELNG
                     EIK"
     gene            31589..31816
                     /locus_tag="LPST10_00054"
     CDS             31589..31816
                     /locus_tag="LPST10_00054"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07786.1"
                     /translation="MMAQCKSVELRESGHFECNGFAAKLEGKYLSIEVVNNKIKVTYD
                     AGVFTHDEINLAIKHVLKVNEFVSRSSMEKF"
     gene            31816..32124
                     /locus_tag="LPST10_00055"
     CDS             31816..32124
                     /locus_tag="LPST10_00055"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07787.1"
                     /translation="MAFCDMTIAQRNANYTNIADTSAKLVSLNSDGSAVLKIGTETAQ
                     FIVQNLSQANAKQVLISTGSVLFLAGNYNAPNLECSLVRIVEAAVEESVDEPTTLPAE
                     "
     gene            32096..32251
                     /locus_tag="LPST10_00056"
     CDS             32096..32251
                     /locus_tag="LPST10_00056"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07788.1"
                     /translation="MSQQHCQQSEPQKPSAWCEKMERNAKDGDEAYAYFQLKQMWKQR
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                     EESEQTN"
     gene            complement(32264..32752)
                     /locus_tag="LPST10_00057"
     CDS             complement(32264..32752)
                     /locus_tag="LPST10_00057"
                     /codon_start=1
                     /transl_table=11
                     /product="innermembrane spanin protein Rz"
                     /protein_id="ARK07789.1"
                     /translation="MSILAKYWRPLAIIIIVAAGALWARSEIISYGEQRYNDGYAKAI
                     AEQKAANEKEEQRRNAELQKIQADAQQRIDAARNDAVNAAAKSGRLQQQLANIRKQLV
                     GYSTAESIGNPAADTGVLLAQLLSESVERNQQLADYADRAREAGLACEAQYNSLRNKK
                     AP"
     gene            complement(32736..32975)
                     /locus_tag="LPST10_00058"
     CDS             complement(32736..32975)
                     /locus_tag="LPST10_00058"
                     /codon_start=1
                     /transl_table=11
                     /product="holin protein"
                     /protein_id="ARK07790.1"
                     /translation="MKKLTNWLLGAWISFCSLLQVWPESMLYVWAMMPDDLKSALPPF
                     AVKAVSYSIMLAGILGKMHGMRKENRRLRNDVDSR"
     gene            complement(32972..33436)
                     /locus_tag="LPST10_00059"
     CDS             complement(32972..33436)
                     /locus_tag="LPST10_00059"
                     /codon_start=1
                     /transl_table=11
                     /product="lysin"
                     /protein_id="ARK07791.1"
                     /translation="MAISKNMKAFLDMLAYSEGTDNGRQKTNNHGYDVIVGGSLFTDY
                     SDHPRKLISLPKLGIKSTAAGRYQVLAKFYDAYKKQLRLPDFSPASQDAIAIQLIREC
                     KATADIDSGRIADAIHKCRSRWASLPGAGYGQHEQKLDKLIDVYKAAGGAVA"
     gene            complement(33426..33704)
                     /locus_tag="LPST10_00060"
     CDS             complement(33426..33704)
                     /locus_tag="LPST10_00060"
                     /note="lysozyme (muraminidase)"
                     /codon_start=1
                     /transl_table=11
                     /product="lysozyme"
                     /protein_id="ARK07792.1"
                     /translation="MKLSQRGAEMLGITDAVDISPYITTETTQNQFDALTSIATDIGI
                     DTFRKSTLLKKHNLRCFSCAVAHFIVWGEKTGDKAKRKAEKEVYWYGY"
     gene            33805..34284
                     /locus_tag="LPST10_00061"
     CDS             33805..34284
                     /locus_tag="LPST10_00061"
                     /codon_start=1
                     /transl_table=11
                     /product="homing endonuclease"
                     /protein_id="ARK07793.1"
                     /translation="MKDWSDVFYYDGINLLWKMSPLASKKAGDIAGSVTNFGYRTIQY
                     NRKRYLAHRIIWEMHNGPIPEGMEIDHINHNRLDNRIENLRLVSHAENQKNQKTHRMN
                     TSGVTGVHWCKSRRKWVARITVNGKHINLGGFDSKNSAVSARKNAEKRFGFHGNHGK"
     gene            34355..34732
                     /locus_tag="LPST10_00062"
     CDS             34355..34732
                     /locus_tag="LPST10_00062"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07794.1"
                     /translation="MYTELVLKCQIKGDAPKEVMDVIQYMFAGADKPANLPEHEFFTL
                     PRWDSIGNCCSFYHHPSVVNSCQKFYYSEEQYIFSRSDIKNYSGEIQAFLDWVKPYID
                     AMEGQCIGWTWYEEELQPTLIIF"
     gene            34742..34885
                     /locus_tag="LPST10_00063"
     CDS             34742..34885
                     /locus_tag="LPST10_00063"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07795.1"
                     /translation="MVMVKFKENGRCGVFNLEQIKIRQCGKVIAPFGLVQMREVEIVE
                     YIK"
     gene            complement(35095..35997)
                     /locus_tag="LPST10_00064"
     CDS             complement(35095..35997)
                     /locus_tag="LPST10_00064"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07796.1"
                     /translation="MAKRPTTEDFISRAKLIHGDKFDYSETKYIKRKLPVIIRCIQHD
                     VLFKQTPNDHLNGCNGCRKCRPGRGMHNGYSHDEFMDMIPSENHDIYDYSQTKYSGML
                     SMITIKCKKHGEFQQIARDHLRGNIGCRVCSGKGGMDAESFIARCKEAHGGKYLYDEV
                     VFRGMNSIVEIICPIHGRFRQFAGHHAKGRGCAKCAGRNPFKKTMVYLLEADGMIKIG
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                     LSNNVPLRIQQLTKKSGLPISLLCQFSFESYYKARKAEGAAHRKLKDLNAGLSGFDGA
                     TEFFNVDPCVAAEIIRKLGGKPEQ"
     gene            complement(36093..37049)
                     /locus_tag="LPST10_00065"
     CDS             complement(36093..37049)
                     /locus_tag="LPST10_00065"
                     /codon_start=1
                     /transl_table=11
                     /product="head decoration protein"
                     /protein_id="ARK07797.1"
                     /translation="MKIKIFKVSARLVGPKIPTSKTDPVGANRRLSKANKQIEARYKR
                     LKSSVIDLFRSIPVAAINSIDAYGYRYDFSAARAAQFNEALQQLIDEILLDDTQPMDA
                     GQFWMSIYVSDAYSAGTVEAQQQLAAMSPLYAGRRSIADIIYSEPYLQRLSIANASTY
                     SDWVGIGDAARNDLSQVIMNAIAVGSNPRDIESDIIKRVGVSESRAKNIAQTELTGIL
                     RKSQSDEVQESKIILGLNSALFWVSALLPTTRQTHAIRHSKAYSPEQVEEFYSKDGNR
                     FRCHCGQTPCLLDENGNVIMLESSLERMMSARDKWLSAHKAK"
     gene            complement(37030..38433)
                     /locus_tag="LPST10_00066"
     CDS             complement(37030..38433)
                     /locus_tag="LPST10_00066"
                     /note="FIG00554000: hypothetical protein"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07798.1"
                     /translation="MSKIDALNAYIRDRVANNNRAIQQQRLCAGGKNLDQKREFMWKE
                     LGYPQEITAEMFRYAYERHPAAAAGINRIINKCWQKYPEVVEDGEDDKNSTSWELSIN
                     DMMKRAYPFIKEADKRNAINRYSAVILQIRDGCQWSEPVDITKTRRIKDKSIVRFIPV
                     WEEQLKVSAWNNDEASEDYGMPEMYEYQESAVEDFDSDGKPERSVQIHPDRIIILAEG
                     SFDGSMFSGIPMLRAGYNSLIDMAKVSGSSAEGFLKNASRQLAVNYTKDNVTPASLAQ
                     SMGVDIEELTDIMNENIEALNSGIDSAMFTMGADAKVLAVTPADPKPTWEVAANQFAA
                     SMALPFTVIFGQQTGRLASDEDKMQEAMTAKQRRETWVDYVISMFVERMIQFGIVDKA
                     PANGYKVKWDDLLAPSELDKAELLAKLATANKSFFDAGQSALLTVDEARGMVGMDPIE
                     EIQIVTEGNPDDENQNL"
     gene            complement(38480..38728)
                     /locus_tag="LPST10_00067"
     CDS             complement(38480..38728)
                     /locus_tag="LPST10_00067"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07799.1"
                     /translation="MGIMIIGLVVMVFIAYMLVRNNAVADARIGFIKFFYEEDRDGYA
                     AGKRFHEALPSYDEMLWKFWVWPLSRFYPAYRNRNRNK"
     gene            complement(38728..38934)
                     /locus_tag="LPST10_00068"
     CDS             complement(38728..38934)
                     /locus_tag="LPST10_00068"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07800.1"
                     /translation="MSVYFYCGHIERQGSVASVGSFCGLSIGHDAVSAYEDAMRAQVK
                     EIQSITESGAFNLSVIFDKFEKVE"
     gene            complement(38934..39104)
                     /locus_tag="LPST10_00069"
     CDS             complement(38934..39104)
                     /locus_tag="LPST10_00069"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07801.1"
                     /translation="MIVIEDETKTTMCTIAVDFKSEPMITQGHDTIIIDKHQATQLIK
                     ILQRWINGEEIE"
     gene            complement(39108..39314)
                     /locus_tag="LPST10_00070"
     CDS             complement(39108..39314)
                     /locus_tag="LPST10_00070"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07802.1"
                     /translation="MRSYAGFTQEEKEQVYSLARAGVPDEVICRRYDIDEDFLLRVLD
                     DVFVNLQEKRGYKGICCKNDFLRG"
     gene            39469..39621
                     /locus_tag="LPST10_00071"
     CDS             39469..39621
                     /locus_tag="LPST10_00071"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07803.1"
                     /translation="MKDVKFSAKKNKFGRILFYVMEDNKHLYEFNKIEDAAEWIAELG
                     RRALTK"
     gene            complement(39650..41074)
                     /locus_tag="LPST10_00072"
     CDS             complement(39650..41074)
                     /locus_tag="LPST10_00072"
                     /codon_start=1
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                     /transl_table=11
                     /product="terminase large subunit"
                     /protein_id="ARK07804.1"
                     /translation="MARKRLSSVAIEKLEQVVGNSTAKPESAVFGLVDKLLQDGSPNV
                     VKRLKMTATGVSETDEEPTILIPERMEMLLYPRRFKVFYGGRGSSKSRSCISYLIEKA
                     RFRNSRVGCFREIQNSIKESSYAELVDEINRKGHTQEYRCVDGEITHHTTRSKFVFRG
                     LWRNITAIKGMAGLTDVFCEESENISQISWDTLIPTVRASGSEIIIVFNPNKETDPTW
                     TNFVEPYIDKMVDGIYQDDDIVVVNVNYVHNPWFTEELKQHMNQMKAVDYDRYLWVYE
                     GLFNKRSEEAVLGGKWQTLDFEPSPEWGGPYYGIDFGFSQDATAATESYVEDLGDGRR
                     NLYIYRDFAKVGLEITDTPEAMRSAFPNSEKYRWYGDCARPETISHIRRSGFDIHPCA
                     KWPGSIEDGITWLRGCDRIYVHSRCKHVIEEMTMYSYKVDKLTGNILPDIVDKYNHAI
                     DSLRYGLGDHIVQRGSGMLIRRRR"
     gene            complement(41067..41579)
                     /locus_tag="LPST10_00073"
     CDS             complement(41067..41579)
                     /locus_tag="LPST10_00073"
                     /codon_start=1
                     /transl_table=11
                     /product="homing endonuclease"
                     /protein_id="ARK07805.1"
                     /translation="MPSSKELALTQERLKHLLHYNPDTGVFTWVQRASKSVRVGNSAG
                     SKNKSGYIDIRIDKSLHKAHRLAWLYIYGVWPNGKIDHINNVKTDNRICNLREASNNE
                     NGWNVGKPSTNTSGVKGVSWDAEKNKWKAHCRVFGKKYTVGRSSSKEDAERAVAEFRN
                     KHHGEFCNHG"
     gene            complement(41683..42099)
                     /locus_tag="LPST10_00074"
     CDS             complement(41683..42099)
                     /locus_tag="LPST10_00074"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07806.1"
                     /translation="MAKKLFSKENQPQNKRGKDKRKLLVEALERKGFSEEKLYDTIVE
                     MAMIERDTAMMKELIVRFSPLPKPVAPVFEVDFPDDGTPVQKIDAVIRGIAAGVIPVD
                     IGKTFAEVIRTGLDIAEVTELAARLERLEKLLEQQQ"
     gene            complement(42246..42419)
                     /locus_tag="LPST10_00075"
     CDS             complement(42246..42419)
                     /locus_tag="LPST10_00075"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07807.1"
                     /translation="MQTTKAKVWQLAKQHELDDFIAKVAKTFPDALEIVHVQTRTENS
                     WCYAGKRDNHGVQ"
     gene            complement(42406..42585)
                     /locus_tag="LPST10_00076"
     CDS             complement(42406..42585)
                     /locus_tag="LPST10_00076"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07808.1"
                     /translation="MFNDISDAMQNMWERYWGSMKTCHYMMVQIGNYIEVVPDNGAHD
                     IKCMCSTRAFANANN"
     gene            complement(42578..42691)
                     /locus_tag="LPST10_00077"
     CDS             complement(42578..42691)
                     /locus_tag="LPST10_00077"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07809.1"
                     /translation="MSMNNHKLRRYTTGAKIFLAVYVLALVVAIAGVVHYV"
     gene            complement(42749..43096)
                     /locus_tag="LPST10_00078"
     CDS             complement(42749..43096)
                     /locus_tag="LPST10_00078"
                     /note="FIG00641025: hypothetical protein"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07810.1"
                     /translation="MTITKQRVEEIISRIEMYGHGAGYTAEEVYDLAVLALNLSNIAK
                     LKRYELDMGGCDSCGQDCGADMSEDTYGEFVMFDDVVSLVQFDTTNQQFESLSNHNHH
                     FINGTCVECLKSE"
     gene            complement(43093..43554)
                     /locus_tag="LPST10_00079"
     CDS             complement(43093..43554)
                     /locus_tag="LPST10_00079"
                     /codon_start=1
                     /transl_table=11
                     /product="eae protein"
                     /protein_id="ARK07811.1"
                     /translation="MSEVKRYDISAFGGMSMDECTDGAYVNYDDYAELEAKCASLAAE
                     NAWMKAGILQASEDMEAHHNDHGLFSYDADGEQMDALLRLCDAQDSIASLENTKTPAN
                     DDFLAEIRAQGVDSAINRVIAMMNHQHPVTSKVIDIMRLHAYQLRKGVDQK"
     gene            complement(43551..43784)
                     /locus_tag="LPST10_00080"
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     CDS             complement(43551..43784)
                     /locus_tag="LPST10_00080"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07812.1"
                     /translation="MAKVKTYEFWFVQNKMCASKAIRQVSWWNKWLILSGCIVMAKCK
                     FKAIDITDEDALKIAKIEFEEDGFYEEIMGVRV"
     gene            complement(43821..44003)
                     /locus_tag="LPST10_00081"
     CDS             complement(43821..44003)
                     /locus_tag="LPST10_00081"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07813.1"
                     /translation="MAKTIYRREKLESELGHAGAQNFMSKHARNAMESIRVNRVVRVF
                     NGEGKRRVMDELIIVF"
     gene            complement(44184..44330)
                     /locus_tag="LPST10_00082"
     CDS             complement(44184..44330)
                     /locus_tag="LPST10_00082"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07814.1"
                     /translation="MKIKDREEFEDAQAMARIAVDRTNNSIPAEAFWSAAMQALISAY
                     GLSK"
     gene            44841..45062
                     /locus_tag="LPST10_00083"
     CDS             44841..45062
                     /locus_tag="LPST10_00083"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07815.1"
                     /translation="MKVTMATQFDFVNAKKRTKWPFSRMEIGDIVCISECEYSNTRIQ
                     RRAHAYGHSTGKSFTCKAIDGKVFVKRVS"
     gene            45062..46549
                     /locus_tag="LPST10_00084"
     CDS             45062..46549
                     /locus_tag="LPST10_00084"
                     /note="replicative DNA helicase, repA"
                     /codon_start=1
                     /transl_table=11
                     /product="replicative DNA helicase"
                     /protein_id="ARK07816.1"
                     /translation="MSIKTIYDLTADINKDRWYDITKPPGLAGEIADDIAAGEVREQP
                     RLRAVAALHELIIASKGKIKTPSGMKGNLLTICIADSAGGKDRSQSHFKIMARDIEKG
                     MHVFGRIASSKDIGRSLINHDGVATFIIDECHGLFGVMTQKNGAAYMAELGSEILSVY
                     SDRLKKFSDLDAVNAKEQLEKELKKLKAEVKDKGIVESEYRRREQQLEREILWPIQQG
                     IEDPIFSMMCFSTPEKLSSIICSENIGTGLIGRAIFIKGKDGRARKLRKYGHKTPQSL
                     IDKMKAVEKSSPQVARYENDAVQALAESLDDRFEELVNDVSLGAVIARSFEQVEKVAT
                     ALSAGNKGVITEEMLMWSFCFVCESLTDVMSMLKVNESQEELGTMARWNEIKNRIENI
                     LSGRTKDDRMPQSILVQRAVKTKSLKALAEAIARSNGEDFSYGAKTLVTPVIQSLMAS
                     RAIDAVGCGYWINDASKFEGTKMSVKFTQIVDGIGMNMAAMRGWR"
     gene            46546..46905
                     /locus_tag="LPST10_00085"
     CDS             46546..46905
                     /locus_tag="LPST10_00085"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07817.1"
                     /translation="MNIVINENVVNCYATETRPGKVDFTLGAADCDWFHDLFFPYGDS
                     QEGIEVISGIFCFKDVHGNGWRGVLIGIDGHHTGKKYQIHTSGIGETKDNAAKNTRKL
                     WLSIRDEIEHKRSEGVF"
     gene            46905..47315
                     /locus_tag="LPST10_00086"
     CDS             46905..47315
                     /locus_tag="LPST10_00086"
                     /codon_start=1
                     /transl_table=11
                     /product="hypothetical protein"
                     /protein_id="ARK07818.1"
                     /translation="MSAKKKLKFLIHKAIALKLYEYRLFLLECSVSPCGYGDYDYSIS
                     IGERRGWLETFNTLSIGNDCEKINNCLCWSCGDGLFRAVYIDTFCKMGDIILYSTATG
                     DSKDRASLDAIYAWRNAKREIIKIIDDEIDKMKC"
     gene            complement(47347..47559)
                     /locus_tag="LPST10_00087"
     CDS             complement(47347..47559)
                     /locus_tag="LPST10_00087"
                     /codon_start=1
                     /transl_table=11
                     /product="DNA primase/helicase"
                     /protein_id="ARK07819.1"
                     /translation="MWEVVRSVSDETKARLRCIVNYKFDELCAAENAELPVMLPDDAD
                     TIRMAKRIRRKIYDAGELIEKMSVSR"
ORIGIN      
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        1 tgtcttctcc gattgaactt atcgcgccgc gagtgagttt gccgttgatg gttgagtcct
       61 tgttgtatcc tgcgcggaaa aacgctctga atgaatcacc atccatgcca atgaatgcca
      121 cgttgcacgg cttcattgtg tcagcgcgca tcatctcaac cgcaataagc tctccagatt
      181 tgcctctgac gacgttaatg tcgcaaccaa taccatttat caatgtccac tcattcatcg
      241 cgacacgcgt cgttttagac atgattgcag ccacttcctg ctcggtgatg aagtcgtcat
      301 tatgatttat cttcggtaac tccttcctga ttgcctccag tttttcgcgt gggtgcatat
      361 tcaggaatcc tcccagagcc tccagcgctt cggggaagtt catgccggag agtttcatta
      421 gccaggtgat tccgctgccg gaaccacact gattgcatat tgctccgccg tcgcctttta
      481 ttttgaagtt atcatcaaaa cgatatctgt ctttgccaag gcatgatggg cacggctggt
      541 gcttgccatt gaaaactctg ctatccacat tgacgataga catgatggca gcctgccagt
      601 tatttctcat tagaggctct atttccttcc agtcatactt cataaaatct tcctgttgac
      661 gatgatgtag attcattgta atttactcac atgaaacaat caatcgctac ttgcaatgaa
      721 acaattaatc gttacaatag aggataagaa atggctatca ccgtcaagaa gtgcgaggtt
      781 tgcggaaatg agtttatcgg aactgcaaaa gcaaaatgtt gctcaggaaa gtgcagattg
      841 cgcaagcaca gacagaagaa aaacccaatt cataactcaa aaacagataa tggaatatct
      901 tgaatataac cctgagactg gcgtttttac agctgcaaaa acacatggaa cactctggcg
      961 taaaggaagg attgttgggc ataagaataa ggcagggtac attaccatca cgctactggg
     1021 aaaactaagg aaagcccaca ggctggcatg gatttatgtt tatggagaag atatagatgg
     1081 gtatgaaata gaccatataa atggtgataa atcagacaat agaatttgca accttaggat
     1141 ttctagtcac caacaaaaca tgttcaacat gaaaaagaaa tcaacaaata aatctggtgt
     1201 aaaaggtgtg catttcgata aaaggtgcaa caaatggaga tcgcagacat caataaacaa
     1261 gaagagggtt catcttggtt tgtttgacac catagaatca gcagaaaagg cgattcgtga
     1321 attcatggtt gctaaccata aagagtttat taatttaggg tgagttatgc ataagataga
     1381 caaaatgatt tcagagattg acattaactt gctgaaatcc tgcttggata ctggtgatat
     1441 cgagccaaga ccatatcagt ggttgatata taagttaact ggtgatgtga tccgccatta
     1501 tgttggtcca agctatgtaa cagcaagcgt cggtagcgga aagtcactga tgattgccat
     1561 gatagcaaag cgttttcagg aaatgggcta ttcagggatg attttatcaa gacagggcga
     1621 aatagtggag caagatgcgg aagagctatg ggcgcttggt gttagaaact cactattcag
     1681 tgcttcgttg ggtaggaaaa gttctacgta cccaataatc tgtggttctg agggtactgt
     1741 tgtaaatgct ttgtttgata aaaaggatga gtcagggaat gttattgcaa aaggtgcgct
     1801 ttctgacttt tgcccgagat ttctgctgat agatgaaaat catatggtta atgacattga
     1861 tgttgttaat gatggtgata cgcagtatgc agtgataatt aatgagctaa tgaaaaggtg
     1921 caaagataag cacggccatg agttgagaat aataggttat acaggctcac cgtttcgcgg
     1981 aaccacatca ataaaaggcg ctttctggaa gaaagagatt atcaacatag ataccaagta
     2041 catggttgaa aacggttttc ttgtgccaac aatttttggt cttcatgatg ttgatagtct
     2101 gcattatgat ctttcagatt ttcatggttc agatgttgat ggtactcagg actttaccgc
     2161 cgagcagctc aaacagatgc agaaagaaat tcttgagcaa ggtacgttga cgcagaaaat
     2221 catgctcaag gttatggaat tgactaaaaa caggaacgga gtgctaatta catgtgctgg
     2281 taagaagcat tgtcaggagg cggcaaaata tttgcctgaa ggaagttatt caatagttac
     2341 agaagatatg gggtcaaaag ccagaaggaa ggctctaaaa gatgcataca ccgggcgcaa
     2401 aaaattcaca ttccagatag ccgcccttac cactggcgta aatataccgt tatgggatac
     2461 gagctgcata ttgcgaaaaa taatgtcgct aactctcctt gtccagcttc ttggtcgcgg
     2521 aatgcgcctg ctgaagaaag agcaaattga tgccgggtat cataaagaag accatctggt
     2581 tcttgatttc tcaggcacga tgtttgagct tggtcagctg tatgaagacc cgattctgga
     2641 agaagctgaa gctcaacgtt caaaacgcag tggtgagcaa gttccgtgcc cgaaatgcag
     2701 aacaatgaac agcccatatg cgcgacgctg cattggcaaa gatgcattgt cgccagatgg
     2761 tagatgcgaa gagtttttca gttacatccg ttgcggcttc gataagcatg ggattcgtat
     2821 ttttgatgat ggttgcggca ctaaaaacga ccctacggcg cgttattgcc gacattgcga
     2881 tcacgttttg cgcgacccga atgcggcact taatgagcgt gcgtataccg ataatgagtg
     2941 ggctgatgtt atggatttca aagtccagtt aacgaaggat ggagaaggta ttttgtatcg
     3001 ctactggatt aatcgttgtg atggcaaaga gggatgggct aacgaagttt tctaccctta
     3061 tggcggcgca actcacatga aaaacatgtt caaggcaaag gcggtatttc ctcaccttga
     3121 tgacaaatca atggctggga aaatcctgaa atgccagaac gccaagcaat tcatgatgta
     3181 tgcgggattg attaaagcgc caaaacgcat cacgcatcgc attaatgaca aaggtagaga
     3241 cataatccac aggaaagatt tttcaggaga acaaagtgaa gcagcttgat agcggtatat
     3301 gggtatttga tagcggttat cgtggagagt gtaattcaga ggaaacggaa cagatgactt
     3361 atgggttgtg gatggattat cacttccctg acgttatatg gtttcatgtt ccaaatgaaa
     3421 ccgggacaaa aagcggtgcg cagttcgtta taaagagaaa aaaaatgggc gtaaaaagcg
     3481 gagtgagcga tgtaattata ctaagcaatg gtgccgctca ttcttgcgca gtaatggagc
     3541 ttaagaaaga agatagaacg aaatcccagg tatcaaaaga ccaacgtaaa tttcttgaga
     3601 gagcgcatag agaaggaaag ttcgcagcca tcgcatacgg tgctgaacaa ctaaaaaaag
     3661 ccacgctttt ctattttggc ttgctttcag atgtagattg atgtagattc aatcacacaa
     3721 tgacaagtga ggtgatgaag atggatattg agattcctga tggttttgat gcggattggc
     3781 aatgcgaaat gttgcgaaat cttcttgtta agttgaacga acttgatgat ggaggttatg
     3841 ttgtcagcga tggttattca ttgcttgatg atgcaatgaa aattgtcgaa gcgctacgtg
     3901 aatacagtgg tgattaaatg aaagtctatt tcaataatga attaaccaat gaacaatacc
     3961 atgccgacac agagcacatc aacggctctg gcctgtggaa tatttacgac agatgcccag
     4021 cggcttggcg gtacaaagac gaagaagatg agcaatcaaa agctcttatc ttcggaaccg
     4081 gaagccatac agccctgctt gaaccagagc gtttcgatgc tgaatatgct cgcatacctg
     4141 ttgtagatga ttttccaaaa gacaaagatg gaaaaccaac tgtgctggta actaccgccg
     4201 atatgaactc atgggcaaaa gaacgcggaa taaaagggct ttcagggaag tcgaaagctg
     4261 aggtgatcaa aatcattcgt gcaactggcg aaccagtgaa gatttacgat gttatccgtg
     4321 aagaagctga aaaagccgcg gcgggaaagc aaatgctgga aggtggtgat tatgatgcca
     4381 ttcagcaaat gcgcgctgta atccacgcaa acagctacta cagcagcctt cttgctggag
     4441 cttatgctga agtgtcaatt ctcggcgaac ttaacggaga aaaagcaaag gttcgctttg
     4501 actgccttac gaaaggtggt gacatcattg actacaaaac agcggttagc gccaagcctg
     4561 atgaattttt ccgtcatgct gcgcgacttg gctactttat gaaaatggct atgcaacacg
     4621 atatgtttgt tgcggcttat ggtcgcgagc cgcgttcggt aaacctttta gttcaggaaa
     4681 agaaggcgcc gtttattcct gcgttaattc gtttgactga agagcaatta cgaatcggtc
     4741 gcattcagtt gcatggtgca atggaaattt acaaggcgtg caaaaaagcc aattcgtggc
     4801 cgggttattc aatgggtaat cctgtcatag aaatggaaac gcctgagtgg ttcaagaagc
     4861 aatttaattt ataattagtg aggtgatgca aatgattttc tcggaacaga aagcaaatct
     4921 gattaaggct cttgttgaag ctcgcaaggt gatgagtagc ggcgcaaaga aaaacgccaa
     4981 aaacccacac ctgaaaagca attacgcaaa ccttgagtca ttccttgatg caatacgtcc
     5041 agcgcttgag gctaacggcc ttataatcat ccagaacgcc attgatggcg attcaatgga
     5101 tgtgcttaag cttgaaacaa cgataatgca cgaatctggt gagtacatgt catcagtgat
     5161 gccaatgcca gtagcaaaaa aggatgcgca aggatacggt tccgcaatga catatgcacg
     5221 cagatattct atcgcggcaa tgtttggtat tgcgcaagct gatgatgacg gtaatgcagc
     5281 tcgcaaatct ccaaaagatg ctgtcgcatt gattcgcaac gcatccagca tggaagagtt



10/11/2017 Salmonella phage LPST10, complete genome ‐ Nucleotide ‐ NCBI

https://www.ncbi.nlm.nih.gov/nuccore/KY860935 14/21

     5341 gacagcgatc tatggcgagg aatacaaggc gttccgtggt gatgattcag caactcgcgt
     5401 tattgttggt gcttatcagg agatgaaggc aaaattcatg gtatcaggcg aatcattcaa
     5461 ccctgcaaaa ctggctaaac ctcaacatca tcagacagaa ccgcaggaag aaacaaaaac
     5521 cgaacataaa ccaactccaa ttgaaggatt ttaataaatg gctcgcggcg taaataaagt
     5581 aattattgtc ggcactatcg gaaatgaccc ggaagttaaa tattctgcat caggctctgc
     5641 aattgccaac ctttccgttg caacatctga gcagtggaaa gataagcaga caggagaaaa
     5701 gaaagaacag actgaatggc atcgcgtagt catcttcggg aaagtagcgg aagtcgcagg
     5761 agaatatctt cgcaaaggat ctcaggttta tatcgaagga cagctgcgca ctcgtaagtg
     5821 gactgacagc aacggtgtgg acagatatac cactgagatt gttattcctc agatgggcgg
     5881 cgtcatgcag atgctgggtg gtaagcgtga tgattctggt aagcaacaac gccagcaatc
     5941 aggccaacaa ccacagagac aacaacagca accaaaacaa caaagcccac aaggaggcaa
     6001 tgagcctcct atggacttcg atgatgacat tccgttttga tgataaaaat aaccccgccg
     6061 aagcggggtt tttgttatgt atgaaaatta aagtgagtat gttacataac ttccatctgg
     6121 tttttttagc aagcaacctc aatactccat cagagccaaa tacgacagca aagagacgcc
     6181 gctaatgcgc aacttgactt tattatggag aacctgaaat aagtacacta ctggagcaaa
     6241 atgcttcata gcaggtctta ttactgccgg tgtttttact atgtacgctt tgtaccgcgt
     6301 aatgtaaaga aggccccttt aggggccttt actatttatg ccaaagttaa tcttgtatag
     6361 cttccatcgg cccgcttaac taacgcctta aggctatcgc cttccagata cagtgatata
     6421 gccccgttat ccctgacagc gttgtctggt aggacggtca ccgctaccgg tatctcaaca
     6481 gcacgataat cgcccctgtt tatttttaat gacacggcat caggcaatga ccccgcaata
     6541 gcggtaattt cggtccatgc tgaaccagaa ccagcagaac cgttcagatg ggaacgtaaa
     6601 gcaccactat ccagagtagc tgacagcttg ttaatacgta gagccaactc agcagtatca
     6661 ctattgaacc cgatgactct agactgacct aatactgggt caagtaagtt accaacaaga
     6721 attttatctg gaggaacatt accgaccaac ccacttattg tggagtttgg tgcactgata
     6781 accagaccat ttgatggttg tggtttaatc ccagcagcct taatcccatt aacaatacaa
     6841 tcacctataa tgataatttg gtcagaatca aaattaaggt agttacaatc aataactgta
     6901 atgttagaaa atacacggtt gtaagtatgt gcaagcatac ctgcaccagc acaatcctgt
     6961 acggtaacgt tagaaacata cccaccacga ccatccatac ctaaaccaac accaagtgag
     7021 ttcataacaa gaatattatc aaccaaatgg ttattaggca gttggtggaa tggatattca
     7081 gatacaggta aatccccagg tctatccggt tctggtacca tacctgggtc agaacccaag
     7141 tcaaaaccat cccaaacagg agacaatgca acagaatccc tgaactgtag attatagtta
     7201 cgtgcagtac caccaccaac ggaaccctga taagtcttga aaccagactc accagctcgc
     7261 catgatgtaa caccaataac tccaccattg tgggattcac caccattatt tctcaggaac
     7321 tgaacaccac taccagaacc ataatgaaca cgtccaccaa taacataatt acctaatccc
     7381 caatcaccac taaggttctc aaaggtaatg attccatctt taccaccaat gatgctatct
     7441 gaatcaatta ccttgcagtg atgacaacta cggaaaaggt aagcagccat aagaccacca
     7501 gcatttctta tttctactcg gctggcactg cgaatatcta gagtggctgt aatatgttgg
     7561 tctttaacgt tctgtgggag taatgcctct aatccaggga atttaaccca gtcatttacc
     7621 ccaggttgat agccttcaat ctttgattgc ttcagcgttg cagcaacaag ggcagcatct
     7681 gtaatccatt taccatcagc atcccacggg aaaatgaccc atggagtagt cttgctctcc
     7741 atgaatggtt gattaattac cgagcctggc cccatattat taaatattaa agccccatct
     7801 ccaataaact tagccttaca gttaatggtt aaaatcttac caccaaaatc tacagactca
     7861 ccatctgtga agttgtaatt gatatcaata agcaatccat ctacggctgc tgtcgctgct
     7921 tcctgcaagg tagaataatc tgataatttt actgaatatt tgaatttttt gttggcttcc
     7981 tgtctaaatg ctgcgtcacc aacactaatc cacgcgccta aaccaacgcc accagttgat
     8041 gcaggagttg aaccagcagc tacagcctta ggaaatgcac catcccatcg gtaatattct
     8101 ccggttgcct cgtaacgtag cacctgattt ggtagcgtca acgtcgcgcc atcttcaaag
     8161 ctatccattg tgatatatcc ataagcacga atggcctctt ccgcagtgta ctggaatcca
     8221 gcaatagtcc agcgttttac gccaaatctg tccacatagt aatgtgcatc agatgtcatg
     8281 acttcatcaa atttaccagc gttaaacttc aggtcgcgcg ggtcttctga cgggattggt
     8341 aagctagtcg gtgtggtagc cattataata aatgctcctt tgtgaatttg atgtatattg
     8401 tatcacgatg acgggatgac atattcgtac atgtcatcac tgtattcgct catggtcaga
     8461 gttgttgtac cgtcacttcc tggatttttc tggctgacaa cccacagagt ggtatccagt
     8521 tctttttcag tgctcagcac atagcgagat tcagattgca cgcttgctcc atcccatata
     8581 ttcagctgga aatcagtcgg caggttgcag gtgaatgtat gcaatccggt cactgttgct
     8641 ggtaatctgt ctgatgtgct gccatcagaa ctggtaatca caacataaag attatcatca
     8701 gccgttagtt gctcgcttgt tgtgaatacg tttccgttgc gcgcttcaat aacgccagtc
     8761 tgttgcacat catcatacat atcgacaacc tgaatcatgt caccaacgtt cacatattcc
     8821 ccatccgaaa gagccttaat ctccatgcta cgacgggagt aaatcaggcg gcgacactca
     8881 aggattgccc tgtcaacagc ctgatatcga ttgcgaacat aaagcatgtc gaatttcttg
     8941 gctttcgttg gttcgccttc gactattccg ctatcggtaa ttcggtagta aacgttggct
     9001 tgcttattcg ttgttgggtc gcggtattcg acgttaaccc cgtcataagt ccctggaagg
     9061 ctgatgtcgt aacttaactt gtatccgtcg ctctgcgtgt ttctggtgtt aaatactgtt
     9121 gctggatatt ctcgtttctc atcacgcgaa aagctcatca cgccatcatc ccagaatgcg
     9181 gtgactcgtg ctgcgtcgca gattgtttgc aggcgttcgc caatactttt atcttcatca
     9241 tcgaatgtat agtcgaaaca accaagtcgc tcatcaggca ggctgtcggc aatttcatac
     9301 agcttcacta tgtcgatcgt gttttctgga tttccagcgg taataagcca gttatgcaga
     9361 acagcatcag caaagctacg ggatggcgca agcgtgtagc gcacagttcc agtgtcgcga
     9421 ttatatccga tggtgtggcg tgtaattaac gcattatatt tcctgtcacg gctgccagtg
     9481 gcattttccg tagcgcgcac aaccacctta accaccgtgt catctggata tgagacgttt
     9541 gttctcgtga ctattgagtg aatttcctca agctgaagga ttgacgtgtc ggaactgttg
     9601 tttgtccttc gcatctgaat cgcatagcga ccagtgccag cagatggtgt taacttgatc
     9661 gtatagtaaa atgtgtcatt cctatccacg tcctgataat agttcatcga ctgatatgtc
     9721 cctggaatct gaacgttatc gtcgtcaatc ttccaccatt caatgaggac gctgaaatca
     9781 ttaccatcat tggtctggtg ttgcaggtgc acccaaagct gatcaccatc aatcggcgaa
     9841 aagtacgggc cggaaacaat cggctggtta tctgtcagat tgaaataggt tttattaatc
     9901 gtcacgccat tcagtgatga tattggtgcg cctgagtagt tgatgctgtt aataataaat
     9961 gtgtaccagt aattaactgg tggtaaacct ccatcatcag tttcggtagc ggagataagc
    10021 cttcctgata gcgtgatgtt ttcggttaca gatgcaccgc ctccttgtgc gtaagtgata
    10081 ttcagcttaa ataccacatc atgcggcatg gttaggtcaa cgaagtaatc gaattctgaa
    10141 tccttcggta tcttgacagc tatctggcct ccagcaaatt ccgtttctgt gaccgtggtt
    10201 gttgttgcag tttcaatgac cactggcgga gggttggtgt taagttcgtt tggcccgtac
    10261 agttcctgac cgtcaacatc atcaaatgcg taaggttcat acacaacagg aataacttct
    10321 cccggctgat aaattgtata gctagcgcca gccagtgaac cgaggtttga ctcagaataa
    10381 cgcacggatg atacatcata tttaccgagg ccaaaattca tgaactctgt gacatattta
    10441 atattgttga tgtattcaaa taatgattcc tgaagcaaat cagggaatgc gcgaatctgc
    10501 ccgaagttat caggacgcgc ctcgccgttg cgcgcaatgt tggtttgcgc ctttaggctg
    10561 gtattcggtg atgtttttga gctggtatca gtttttggtg tggatacttt cggcgtaagg
    10621 aatgagaaaa tcttcgttac tggtttcagt atcgcaccga taaggtcgcc aattgcgccg
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    10681 gacggctggc aataaacgtt gaccacgtcg ccatcgcgca gacagaatga aagctcatca
    10741 tcttcatcaa gcactctgcc atttaccgca actgaaatgc tggctggtag gtttgattta
    10801 ttcagccact tccacaggtt tgtccccgct ggcacaatcc ccgtttcttt cggcgtgcct
    10861 ggcatcttct gaacatgaat tactggcata ggtgagaaac cttaattttg ttgatatttt
    10921 ttcgagtgtt cgcagccggt caaatctgac tgcagttttc tctcgcgcat gaagtattct
    10981 atcatggccc catatcatgg cgatgtgcac agggacgttg ccgcgatatg ccactacaac
    11041 atctcctgtt gatggcgatt gcgtatcctg ccagaatgtc acctcgctat cgaaacaggt
    11101 aacaaaagcg ccgcctttat cgtagctgtc gtcatgatga atattgatgc cacggcacag
    11161 gcggtaataa agcaccacca gcccccagca atcaacagca tcaacatggc aacatctgtc
    11221 tttgtatggc ttgccaaaca tgagttgcgc aaattcttca tcagacatta cgcagaccgg
    11281 ggaattgagc gatgtcataa agttttgcca cgtttccttt gattgggttt ttgattgaca
    11341 gcgtaacggt aacatcagaa ccatccatag ccacatcact gacatacagg cgatatggtt
    11401 ttaatggtgt attggtgtca gtttcttcaa atcgctgata tagcgcggtg attggttcta
    11461 tacgacctga accagtccaa aacttcagat attgcttgaa gtcattagcc agacgcgcaa
    11521 acttgacggt tgcgttaata gctggagtgt tcgactgctg agactgcgtg atgtccatgc
    11581 gcactggcag ataagtctca ccgccaagca ccatttcatc cagtacgtta gccacaagcc
    11641 gcacataacc aaatgacgag tgataaaacg ttatcgtgtc gaatagcgcc cagtttgggc
    11701 gctttgcttt ataatcgcgt aatgatggca ttatgggtac tccggcaggt cacggttaac
    11761 gacttcatcg agccatccga accatctgta atccagttca accagaacat catcgaactc
    11821 atccatagtg ttattgagtt tcttggcgat aacattgcca gtccacgtaa ccacgccgcc
    11881 atcaatactg gtctgcacag gataatcggt aaagtgcagc gtctgctcct gcaatccgct
    11941 accgccgagg tcaatcatca tggtgaacca gttgttacac ttattcaggt agcgtgagct
    12001 acgcagccac tggataaatg cgcgctcttc cgccagcgta aacttccacg tcagtgacca
    12061 ctgcgaactt atatcagtcg ttaatttttg aaaaataggc gcgccaacag caggaacatc
    12121 ctgtctgaat ggggtttgaa atgtcaaatt cttgctggcc ctctgagcta aaggcaacca
    12181 gcttggatag ggtattatgg ccatgatagt ctccatcttg tgttgttgta ttttagcacg
    12241 ctgatggtac aatcataagt gcagctagtc cggccagatg aaaagcgatt ggttatcgcc
    12301 tgctgcatca cttcaaacca cctttaacca aggattcaat atgagtaagc gattaactac
    12361 tgaagaattc atccgtcgtg caagacttat gcacggtgac aaatatgatt actcaaaatc
    12421 tgtttatttt gacgctaaaa caaaattaac aataatttgc agggagcatg gggagtttag
    12481 acaaaggcct gatgctcatt tagttggagg gtgcaggttg tgtgggcgtg aatcaagaaa
    12541 aatcaaactg cactctctga ttgagaggtt taatgaaatt catgaatgta aatatgatta
    12601 ttccctggtt gaaggtgagg tatcttcaga aaatatcaag ataatatgca gagaacatgg
    12661 cgtattcact caaagaagaa gtcatcatat ggcaggggca ggatgtccat catgcagcaa
    12721 gaacaggaag ttaacgtttg atatttttgt gagaaaatca aatatagttc actcgttcgc
    12781 ttatcaatat gatgctgatt cattcgttaa ttctagggtt aaggttaaaa taatatgccg
    12841 taagtatggg gaatttttgc aattcacttc cgatcatatg tctggaaagg gatgccctga
    12901 atgcgctgat tatgggttta agaggacaaa caaaacggca tatgtttact ttcttgtttc
    12961 cgtatcagct ggggcggtaa agattggtgt aactcatagt aaagcagaga ggataaggaa
    13021 atcaaccaga gatacgccat ttcaattcga tatcatcaag ataataaaaa caaatggcat
    13081 gactgccgca agcatagaat caagatttca caatgaattc cagagagctg gattttctgg
    13141 gtttgatggg tgtacggaat gggtaataaa aacaccaagg ttgatgatgg agatagaaaa
    13201 gctaaccccg caatagcggg gcttcttttt actctgttgc tctcctgttg gtattaaagt
    13261 ttcttgagat agattggctc atcggtccgc cttcattcat atctgatata aatgtctcaa
    13321 tagttatcga accatcaccg ttatcagtgg ctctgcttgt tgcgctagca ttgcttgagt
    13381 tattgtaaag attattatag accacaactc cgccacctcc accggaaata tccttattgc
    13441 tgataacctt tcctgagttg ccaggtatca tgtattgcct gcctgtgctc gcctggaata
    13501 tttctggtgc gtttccctcg cccacttcgt acatacttcc ggcactaaca gggccaccat
    13561 ttttacgctt gccagcaatg cccatcgcca gtgctccgag aacggcacct acaccaattg
    13621 cagctgcacc gccgaatgag ccgattgatg ccacgattgc cgctggagtc catgccgccg
    13681 tggtggtggc tgccgccgca gtggatgctg ctgttgtggt tgccagccct gccgtttgcg
    13741 ccgccgttgt ggttgctgtt gccgcaacct gcgcagtctg ccccataaca gcagatttaa
    13801 cccactgcac acccatttcg acgaaactat ttaccagaga gttgagcacc gtagagccga
    13861 gactgcgcat ggcatcctga acgctcattg tgcctgtcaa taatccggtt atgctgtttg
    13921 atgccgtgct cattgccgaa tcaagagcgg tgccgaacag ttgcgcgccg aggctttgtt
    13981 gctgccactc agcccacatg gcgtccattc gctgctggcg gtattgagcc tcgattgctg
    14041 cgcgagtttg ctcaatctct gctatcttct gtgggtaaag tttggcataa gcatccagag
    14101 actgcatttg cttctgaaac tgatcttcta cctgaaatgt tggtgaagcc tgaccgcgaa
    14161 gattttgata tgcttgctca gtttcttgct tttctttctc tgccttttgt tggtctttaa
    14221 gtgcttttgc tgcatcatat gcgcgggctg catattctcc agccagcctg atttgatctt
    14281 ctgtagctgc cttgcctagt gattgttgcg ctgtcagaat tgtttgttct ctagataatt
    14341 ccgcagttga agcagcagca agttccgctt tctctctcaa gttttccagc ttttgcgcaa
    14401 ttgattcttg ctgactcgct gcctttttcg ctgctgactg tgacgccgat tcctcctttc
    14461 tcctgtcctg ctgcgcttta atcaaatcgt actcagcgcc agcgcgctcc cttgccattc
    14521 gcacgtctgc atcacttcca cccaatgcgc gtatttcttt ctctgcgcgt agctgtgctc
    14581 ttttacgctc gtcaagttca ccttccagct ctacctgctc gctaagttta tccagatatt
    14641 cctgaacttt tgcaggacgc tgaataacaa gggaagagga gttgaaattt tgttgagcct
    14701 tggcagcaaa atttaaggaa ttgcctaact gattcatcat gccagcaaca acgccagttt
    14761 cttctccatg cctttttagc aggtcgatac cctgcttaaa ttgtccgtta acctgtgcct
    14821 gagcgatgcc gattgtactt tgtacgcgag atagcctgtt ttttgcgctc tcaagatttg
    14881 caaccgcaac agcctgatca tcaagcgcac cttgcatagc ttgcgccgct tgccgacctc
    14941 gttttgttga cttaccccag ttatctattt cacgctgata gcttttaact ctacctgtcg
    15001 ccttgttaaa tgcatcctga gcgtctgcaa catcttcagt tagttgtggg atagtgccgc
    15061 gcaactttgc tatttctgct gatagttgaa cccgactcat ggatttcatg tttgaggtta
    15121 ggttttcaac accatcagca agctctcttg cttccgtttt tgctttttca gcctgctgcc
    15181 agaagtagta aattgctgcg ccagcaagca ttgcagcgcc aaccggaccg ccgacaagcc
    15241 caagtgcgcc gcgcataatg ccagtggcta tagacgctct agatgccgcc gccgccgctg
    15301 tgttttgcgc cgctgcgttt gcctcaagcg ctgcgttata acgtcctgct gctgttgccg
    15361 cattcgttct cgcggcagat aacgctgcct ctgctgctgc tgcctgcgtt gcgctaatag
    15421 ctgtggactt catcatttgt gccagtcgga cttcttcaag ggcgcgaatc ttcgcagctt
    15481 ctgctgcacg aagttgcccc tgcgcctgca atgctgctgt tgctgttgag tctcgttcag
    15541 caattactaa ctgacggtta gccaatacct gcttggctgt agctgctgct gccattgtca
    15601 ttgcgccaac atatcggcta ccaacgaccg cggccaccac agcaagaata tttcctagtt
    15661 gatcaatgtt ttcactgacg gaaataacag agtctctgaa tgcaacggag aatgatttaa
    15721 ccgttgagct ttctccgaag aatttagtta tgttgtttcc ggctacctgc aaccccttgg
    15781 caattgatac agttgttttt tcaaactcct tgccgattgc atcaccctga gacagcagac
    15841 ctttaacaac aacatctgtt gtcagcttac cttccgcggc catcttgcgg agttgcccaa
    15901 tgccaactcc aagcgagtca gctagcgcaa tcatcaggcg actgccctgc tctgatacgg
    15961 agttaaattc ttcaccacgc aaaacgccag ccgcaatacc ctgcgataac tgaatgatgg
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    16021 cgttttcagc ttcctgtgct gtcgcccctg acactgcaaa tccctgatta attattgtcg
    16081 tgagtctaac cagatcttcg gcgcttgtat tgtactcgcg agtgccgcgc tcaagtcgag
    16141 aataaagtac agccgtacca ttcaggctgg attgcgttgc ctgacttaca tcaaagattc
    16201 gctgcattac ctccgcttgc gtctcgccaa cgcgaattga gtttgatact ttgttgttta
    16261 gttctgtcca cgcatcagag taagatgcca cctgctgtac agaaagagcg gccattaatg
    16321 atttggccac acccgaaagg cgtgacatgg ccgtgcttgt cgccgctgcc tgacgctcaa
    16381 gactcccaat atgtcgagtg ttgatatcaa ctgtgcgatt taatccattc agggaatcgt
    16441 taacttgcct cagtccagcc tgaaggccgg ttaaatcgat accaacctca taaactaaac
    16501 ttccggtaga tgttgcagcc attatgtatt cctcgctttt ttcgctttgc gttcagccag
    16561 tgccttcatg cgctcacggt ctgctttagc ctgatcgtac tctgccgcgc gctcttcttt
    16621 cgttaaccct ttcggctctg gatatttatt cttaatcatc atctgaaact ctgtcattga
    16681 caggttttca gcctcatcgc gtgccatatc aaaatgcgtg cgtgctgaga tgatgtattg
    16741 cgacgcatga aactcgtttg tggttttctt gccttgctct tccagacgct caggaacctt
    16801 gagtggtgac ttaccaatga tgccgtgctg catcagattg cgtgcaataa taacaatgtc
    16861 gttcactggc atgatgccgg gaacgtatcg cacgccgcgc ggtgttggct tccatccacc
    16921 aatcagcaca gaaatatcat cttcacagca tgactgcatg acgatatagg ctgcgctcag
    16981 cacgtggcga ccatacacag gtttgctgat ggttttcata acctgcatct gagcaccaaa
    17041 tggcagacat tcgacgtgct gcaacggcga aacataatca atgccattga gcttagcgta
    17101 cacctcgacg atttcttttg gtgtgccaat ttcattcatg gcgcggaatg atggcttgaa
    17161 gaaaaagctc ctgtcggaaa gcgatatgcg catctctccg atttctgtta gtggcgtgcg
    17221 attgctcatg ttttgcatcc tgaatttgac tgatgttgat tatatcattg acagggagtg
    17281 caggactgat gtagattgaa aacataaggt gatttagggt tttgcgtatg aaaattgaaa
    17341 accgaaaatg gggaaaggcc ggatacttca ttgaagggtg caagatatca tcgccatgtc
    17401 aggtggttat tgatgttgat ggcagggcat ggaggtggac tggaagtcta cctcacgtag
    17461 ccatgcctga tagccttcgt aatgatggcg taggcattgg ttcgtgggtt tattgttatg
    17521 gggaaatacc cactcagaac aatgatgaag gaattctttt atttatagcg cttatcatta
    17581 ttttgataat ggctttcttg tgagatttac acatgaacga gactgatgtt gattatatca
    17641 tctcagtggt gttgacacct gtgaggaggt gatgtagatt caaatcatcg aaacgagtga
    17701 tgaataaatg aggtgagtta tgaaaattaa aatgttgatc gcatcagtct tattgacttc
    17761 ttcctttgcg gcaagcgcga catctgaggt ttgcaaaaac atcggagaaa tcgccatgaa
    17821 caccgctgat gttcgcgata acggtatcag caagaatctt gccgaggtgg taattaaggg
    17881 ttcatcaaaa aacaacgaat cagcagaaat aatcggcctt gccatcgtag aaatggttta
    17941 tgcacgcaag gatatgacta aagaacaatt gcgtgacgta gctgttgctt tatgtgaaaa
    18001 gcaagggatg taaggcttgc ccatgaacga acaaacaaaa gctgacctga ttttctatac
    18061 tgaattgtat gtcgatgcag gttatgacta cgaagaagca gagcagatgg cgaaagactt
    18121 gcttcgtgtg attggtgtga tttttgatga ggataaggtg atatgagtca gtggattaag
    18181 tgtagtgagc ggatgccgga gcatttcagt gatgtgctag taaccgatgg tgttggcgta
    18241 gaagttaaat ggcttgatga aaattactgt tgggatagct tcacggagaa caattcaaat
    18301 attcgtagct gcgacgtggt gtactggatg ccactgccag agccgccaca agaataaaac
    18361 aaagcccctt tcggggcttt ttctttatca ggatacagtg catgccgtac tgatgatgat
    18421 ctcagggtca gtagacgaat ccgtgaccgt gacggtatgc acaccagcgg ttgggcttgc
    18481 cagtgatgca cctgattcac caccaacaac tacgccatct ttgcgccaca cgtaggtgta
    18541 tggtgataca ccaccttcaa cagcaacggt cagtggactg ccagcagtgc cagttgatgg
    18601 caagtctgta gtgaacgcca gaggctcaag gctttcaacg gtaacgctgt cagaatcgta
    18661 aactttgaac tcaagactgc cagttacgat gtcgttcgtg ccgccttcgt agctgatgct
    18721 ggtgatgttg cagtacgcgg taacgatagt tgcaccagtc acctgacgca cccacaagga
    18781 aggctggcga cgagctttca gttcagtagc gtaaatctca accaggcgat ggaagccaaa
    18841 ttcatcgctc gggtcattct tgcggatttc aacctctgca ctgatggtca tatcagaact
    18901 ggtaacgaga gtggaaacaa aaccgccagc ggtatccgct tccgacgtgg tagtctgcgg
    18961 cgagtagtcc acgcctttac tggtggttga gcctaaatat ttccagtctt ctgcatccgg
    19021 aactgcgtca ccgcaccctt cagcaaggaa cagtcgggtc atgcgaccga ccagaacgcc
    19081 tttatcattt gcacaaatag ccatttcgat ctccgaattg tgttagctgc taacgtggtg
    19141 attatatcac aggtgttgac agtgattatt ttgtggtgta gatttggatt taacagagat
    19201 tggttccctg atttcattta attatagcca atccttcaat tgcaattagc ggccgagagg
    19261 cgccggacgc gtaaccggca cacaacaggc aagagcattg ggttagcgca gcagagcaac
    19321 cgtcaaagta gagtcataat cgaaaagacg attctgtttg gtcgatgcaa tgagtgctct
    19381 tgccgttttg gttcttaata gttcgcctgt gtaaatagcg tccgtagttg gaataacgga
    19441 agtggcaagc aacacaggca accacaacac ttaacatcca gcattatcgc aagcatatat
    19501 aggggtatgt atgggttacg gggctggata ttgaggaagc acgctggcaa tgcttaaacc
    19561 agtaataagg ccgcttcatg cggctttatt tatttcacaa cacgcaaaag caactcatgc
    19621 actggtcttt tctcttccgt cagcattggc ctaccgagcg gagcctgcaa ctggatgtag
    19681 ttaacgcatg aatcaatcgg atgcgtcttg atgtattcga taatctcatt ggctttagcg
    19741 tcaacatcct gaaggttata ttgcccttgc ttgccgacaa catacagcga aaaatagaag
    19801 tcaccgccga ggccatccat cacctgcgtg ccgccgttgg attgcaggac aataaattgc
    19861 tcattgccgt ctccggtgtc attccagaac tgcaactgcg aagtccagcc gtcatataat
    19921 ccggcatcct gaagatacgc gtcaaccagt tcaagcatat tcatattaaa ccccaatatt
    19981 gcaatatcga tgcacatatc atacactacc tatgtcacgt aggcgtggaa cccgaaacga
    20041 cacacaggca acaatgaatt taacgccctt gtcagtatgg tttgttgcaa ccatgttcca
    20101 cctgacaggg gcgtttccct tttggagtga gtaaatgatt tcagagcggg attacatagc
    20161 aatcgcgtca agagttaaat acgacccgat taccggattg ttcacctggg ctgtaagttg
    20221 cgggaaaata tcaaaaggtg atattgcaaa ttatcacaac gacgcaggat acataacact
    20281 tgggaagaaa agattaaggg cgcaccgagt ggcttggttt atccattatg gatatgtccc
    20341 tgagcatgaa attgatcaca taaacaatat tcgtgatgac aatagaattt caaacctgag
    20401 ggaggccagt gactgcgaga acgcaaggaa cacaaagata tctaaatcaa acacgtctgg
    20461 atataaagga gttcattttt gcaagtacac gggaaaatgg agagccacgg taaagatgca
    20521 tgggaaaagc tatcatcttg gtaggttttc agacaaagaa gccgcccata aagcctattg
    20581 caaaaaagta gatgaactgt ttttggagtt cgcaaaccac ggctaaatct tcatttcttt
    20641 ttttatcact gaatcaacga ggctgcgagt tttatcggca gcctttgtta agaatctagg
    20701 ttcagcatta ggcgaccagt atgtaccatt tccgttgctg cgtggtttac ctgtgagttt
    20761 gccactggcg ttatgaacgt aaagcgcata ttttgcagag tagccaacct tgccagtgat
    20821 ccgcgttccg ctaacttcca cagtatcaaa ctggctgtta atcagcgttg acgtatcaat
    20881 cggcgtcaac gtggctgatt cggtgcggat gatatatgtc gctgacttga ttgccctcac
    20941 cgctttttct gccgtgatag tgccgactat ctgctcagtt ttccgaatcg cctcctgaat
    21001 gcctcttaat ttcgctggca ttatgtcacc agtgcaaagt caggcggctc tgccctgttg
    21061 aaagttgagc catagttaat cacattcaga atctgatttg cgccagccac cagcgggtca
    21121 gcttctgtca ccgtgccaat catgatgtag tcgccagtct tagcaccaac atactcagtc
    21181 cagaaagtat tcttctgcac aatctcattg cctttcgcat cggtcgatac atcatcgtta
    21241 aagccataat cgcacatgat gctcactggt gcgtcaaaag ttggcttgcc gtacttgtca
    21301 gtgccgcttt tgtgccagat ggtgcatggc tgcgtatagc tccagttagc cagcgaagtc
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    21361 atttgcactt actcccacgc acaaccctaa accaaggctt tgcaactccg tcagggtctt
    21421 ccactaaatc atcagtacat ccggcagagt ccagcagctt catttgatta tacagtgcca
    21481 gccacggctt gctaccgtat gcgaatgact gagaagcgcc tgatggggca tgttgactgg
    21541 tgacgtatcg cccagccgta tttgccgcaa tcagaattga ggcccacagc agaatcgcat
    21601 cctgtttgca ggtgtcgcca gggtaattca gttcaaggca atctacgatg ccagcgacaa
    21661 ggcacaggat gccggatgcg tcagcagtgg taattgtgat tcctcgtgca gccatcgccg
    21721 ccacgagttc ttcaggtgtt ggtgccgcca tttcgtctgg cctcccgaat tttccacact
    21781 atttcgaaaa tgtttttcgc taccagtgac agcgcaccaa gaatggacgc ataagcagcc
    21841 cactcagtaa tcgtatgcgg aatcattgat tcaatatacg attgcgcagt aggtgcttgc
    21901 tcagcgacct tcaggccaag tccagtgcca attgacgtgt aaccagcctt atcaatgatc
    21961 tgccctgtcg tcccgttgat tatctgctct gccacttgtc ttaatgttcc gctcattacg
    22021 ggcctcgttg atgatgtatt tccagcactt ataaatctga agaagcgaaa atccgatggc
    22081 gattacgcca agtagtatat ccaatttctc cgccccattt agcagtggtg gaaagaataa
    22141 acaggtgaat gccgataata ataaatgcgt actgagagtg tagcggagtt tctacaggtg
    22201 taatgaactg ccagatgaat gactcaacgg caacaagcca ctcataaatg cacatggtca
    22261 gcgagcacag agccagcttc acgcttttgc gcatgacgaa tgcaggaatc agccacacca
    22321 tagactgcgc caggtaatac atatactcag ctggaaaaga atcgacaatc acccatccga
    22381 tatacacaga catcagcata gccggaatga acaccagaaa cgccaccatg ccagtgcagg
    22441 cgaaacccaa cacatacatg atcatgatag caatgtctgc gccgaacatt atttcttacc
    22501 gcgtgatggt gaacgggtgg agccgtttgg cttcactgcg ccagttttgc cgccagtttt
    22561 ggtattgcca gtagcgcgtg aacgagacgg cgaattggtt gaacccatgt ttaaatctcc
    22621 tgttgtttgg ttagcatgat tttagcatat tcctgttgac gtagattgat ggtgtcgtta
    22681 tagtgatgac gtagaaacaa caataaatgt tagaggtgat ggaaatgttt gatattgata
    22741 acccaagcga tgataaagcc aagttgattg atgctgttgc ttgcagtttc gcatcttgcc
    22801 agactgaagg cgaatatcag gttgtgaaaa tgtgcattgt tgagtttttc tcagcaatca
    22861 acattcctga tgatgaggct gttgatattc tgctgagtgc ggctggaaat tgcgctgagg
    22921 cggacgaatg tattgatgag ctggttgaag agtttggtgg catttttcag ggtgatgagg
    22981 agtaattatg gcaaacatgt cctactgtag attccgtaac acggagcaag acttcaatga
    23041 ttgtgttgat gcaattggca atattgagtc tattgatgaa ttaagcaatg cagaacgcaa
    23101 gtctgctgag ctcctgtact atctggctaa tgagtacatt gcatattacg agcaattatt
    23161 ggaagaaagt ggtgaatgat atgaaaacac tcagcaaaat ctattcagac aaagaaacgc
    23221 gaaacggcat cgctgttaac aaaacatatc tcgtgccagt tgagcaaatc tatctggagc
    23281 ctggatacaa tatccgtgag gcagatgagc agcatgtgga gtatttcgcg cagtgctggg
    23341 aatcaggtca gccattgcca gcattaacag ttattccgga cgagaagggc atccgcattc
    23401 ttgatggtca gcatcgctat ctcggcgcgt tgcgcgccat tgagcgtggc gcaccaatcg
    23461 ttcgcattga gtgtaaggat tttacaggag acgaagcaga taaaatcgcc ttcatggtgt
    23521 catcaagtca ggggaaacag cttgacccgt ttgaacgtgc aaaggcttac acgcgactga
    23581 aaggttttgg ctggacgaat gaagaaattg ccaagaaggt aggccgctca ttatctgacg
    23641 tgcaaatgca cctgtcgctg ggtgatgttc cagcggaagt gaaagcgcga atcagtgcag
    23701 gacaaatcag ttatgcaaat gccgtagcgg taacccgtga gcatggcgat gatgcagtta
    23761 aagttatcga cgaggcagtc gaagaggcta aagcacaagg caaagacaag gtcacagcca
    23821 aagtgctgaa gtcgaaaaag actaagccaa tagaccgcct gattgagtta ctgaagccag
    23881 ccgaccatgt aattctacct gctggtcatg tggtggcaga ggatgaggaa tttatccaga
    23941 ttcctgttgc tgatattcat gaggttatgg caattctgga gaagatgtga tgaatgcaat
    24001 aggtaatgga atatcagtta taaaagttag agttgatgga ttgatgcccg gtgacaagat
    24061 acaaccaggc agccatagac tggctactgt cgaatccgta aaaaagattg gtagctttgt
    24121 tgtgtgcagg ataatagcag gtagtaagag atatacttcc tgttatctat ctggagataa
    24181 aataaaaaag gtaacaaaat acccatgaca ccagaacaat tcatcgaaaa acaacttcgc
    24241 gccaagctgc ctgacattga ccagatggca attgatgcgg cgattcagta ttacaagcgc
    24301 aatcagagcg caaagaaggg tggcattttt gaagagtgcc tgaaggttgc aaaacagcat
    24361 atgattaagg tgaagtgatg aaactaaaaa tcagcaaatt attacttgaa tcagcattaa
    24421 tctttcaggc gcgcaacgat gtgcgatatt acctgaatgg aatctgcttt atgcctgatg
    24481 gtcgcattgc atcaactgac ggtcatcgcg cattcattgg tggaagccat gacaatacgc
    24541 tgacagaaaa tgtgattatc aagattggca aatctccaac aaaacgctat gactacgcca
    24601 tcattgatac caagtcgaaa attgcaacgt atcatgatga agctggcttg atggttggtt
    24661 ctggtatctg cgaagagatt gatggtcgat tccctgatat tgatcgtgtt ataccgaagc
    24721 ggactttgcc aacggaggaa attggtttca atgctggcta ccttgttgat attgagaagg
    24781 tggcaaagct gtttaaccca agattctgtg gcgttaaatt tgaactaaat ggaaacacag
    24841 atgccgcagt tggctgcctt agtgcgccat ctggcgagac tgcgaagatt gttgttatgc
    24901 cgatgcgtct gtagcaataa aaaacccgca ttatgcgggt tttgtttact ctgctttctt
    24961 tttctttgtc gtcttttgtt gcggagttgc gacttcgaaa gacttttcca gttctggcat
    25021 aatgcgcagc tttggtagca gatgctcgcc tggttcggta atcacctcgc caagctgcaa
    25081 ttcacgaatc ttgcctttct ctttaacaaa gattccacga gcgatcactt cgtacttagc
    25141 cattattcac ctccgaaaga cgctgtttaa gtaggtatcc ttccagcatc caaattttgt
    25201 caaccgcatt ttcacgcgca atcttccgtc caatttccgc atcaaagttt tcctggcttg
    25261 cacaggcgct ctccccagtg acggtgaagc cattttgtag agttaataca caaaatgtca
    25321 gcagagccaa actgtcgtga tagtcatcgc cagttgcaat agctccatca gcagcagtga
    25381 agtacgtttc cgcaagaata atgctttcga tatggtctgg cgtaacgcgc ggggcggcta
    25441 aacctttagc ctgaatttca gattcaatgt ctttatcgct catgataacc tctaatagtt
    25501 ataaaggggc tttcgcccct ttttatcaca ccggagtttg tgtgccgtaa ccgttgaaca
    25561 ctttggactt gccggtgaaa tccttacgga tttgcaaacc gaaagctgac cacaccataa
    25621 agttaaagtt atcatgcggg ttgtcacggg ctgccgcata ggtggaaact ggctgggcaa
    25681 cgcgcggacg gatgtacatg tcgttgcgaa catagccaac aaagtggtta ccagtcagca
    25741 ggaagttggt gccaatcttg ccgatacgac cattgccgaa ctgcgtgatg tactgctcaa
    25801 ctgtgccgcc tttgaagcca gccgcatcag aatacggacg catgaagctg cgacgtactg
    25861 ccggggaaac ccacagagtc acctgctcaa atacgttctg cgcatccaga atagcctgga
    25921 aatcctgatt aaagaaggtc acgatttcgt ctggcgttgc ggtttgcagg tcgatattca
    25981 gaccaccgga agcattcagg ttaacctgta cagtgttcgg gtggttagtg ataccgtaac
    26041 cagtgtaaac gccgttcacg ttcagagtct ggtcgccagt cagcagatac tgcgccatgt
    26101 cggaacgcag gttgaaggtg acgttagcct gatcgtccag cagtgggtca aaaccttcag
    26161 actgcatacc cagcagttcg cgccattcgc ggccgtagcc agtcttgaag attgggatca
    26221 catcgccagt gtaatcgtag cgagttttat ccaaatcttc cggttcctga ccagataggg
    26281 tgcgaacgac cttgccagca tcggaagcaa tgcggctgat tgccacagtt ttaccgatat
    26341 tgatgtttgc cgcgataccc atcaggtcag ccatcatatc ctgaccagct tcgttgcgga
    26401 aaacgcgggt ggtgacgtta tccacgtcgc gccagtaatc tttcgttacc agtgcagtgg
    26461 cgttcacgcc gtaagttttc gccagttcag cttctgcatt gcagaacacc ttgcggtcga
    26521 tggtcagatg tttccactgg tcagccacca ctgcggagtt ggctaccagg tctttggtaa
    26581 aaataatctt ttccattatt aatctccagc aggcatggaa gcattgccag cgcgacgaac
    26641 tgcaaccagc tcagcgccat cagaggcaac ggtgtaagtt tcataagaat agaacaggat
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    26701 gttgtcccca ttaccagcaa ctttcagcgc gccagcacca ttgcttgcca gcggggtgcc
    26761 tttcttcagc gcggaggatg cagcaacaag cgcgtgatag gtaacaccaa attcacactg
    26821 tacagccatg ccagtagcat tagccggaac agcttcagat acatcaccgc cgccgatgta
    26881 gttgtgctga agcacgtaag ggaagccctg accgccagcg gtagcatgtg cgatgatttt
    26941 gtcatcagta ttgaaatcaa ccagtgcgcc cggctgcaat gcggcattca tgatgccttc
    27001 acgaatctgc gggtcgttct tgcgagctgg gccaccaatg atggtgccat aacggatagt
    27061 agccattatt caggtgcctc catatcaaaa tcgtcatcag cgtggtttgg ctggaagcca
    27121 cccttcagcg cggcaggctt gctggtcagc gcataggttt cacgcagtgc ttcgcctttc
    27181 agcgcattca cagcggattc cggcagcttc agttcagcga tgatagcagc acgcatcgcg
    27241 gtttcttcct gctcggtgtt cgcctgcaat tgctctttca gtttaacgtt ttcagcttcg
    27301 atgtcggtca gcttctggtt gacagctgtc aacgattcct gaaccggctt gagggcttca
    27361 gcgagtaccg cctgtaattc ctcgttcgtc attgagattt ccccttcagt tgattttacc
    27421 ggctcaagtt cagtcttata aacagccttg acccgctcac cgaccaattt taccacatca
    27481 tcttcaacga tgtagaactg ctggaaaatc tggcctttga tttcaaatcc gacgcggtcg
    27541 tcgtacacag ccacaatata aggccataca ccttcaccga cttcggcttt cagaatctgg
    27601 ctaatctgct cgctgatgtt ctcaaacgac aggtctgatt tattggtgat gtagttaatg
    27661 gccttgtgca gccacgattt ataattaatc ttattagcac tttcgtccgg cacagttgaa
    27721 tcctcaaggt ttacggtgat tcgttcaatt tgctcaccat tagtggcaaa gatgccaact
    27781 ccatcttctg gcgttccggc tcccggcact cccggtggca ggatagcgag atggtcccat
    27841 tccatgttgc gtgcaatcca tgaatatttc ttgcctttgc ttgtaccctc cgcagcttcg
    27901 cgattgagca ataagccagt ggatacatgg attggttctg cgtcttctgc ggagttcatc
    27961 agtgcttcaa tgcgaccaag caactcctgc cctttctctg agcgttcggc gataactttg
    28021 ttcaccttca ggtcaacaag taccttgcca ccatcatgag aggcattctc tatccatgca
    28081 ccaacatgat actggtttac cgcccgaata ttgtgtgcag aaacgaaaga gccatcaacc
    28141 attgggtggt tgtatggggc tgggtttcca tttagcccat ggtaactatt gcgtatctct
    28201 tccgctggat acatgccgcc gttcatcact atatcatcgc atagtggaac aacatttttt
    28261 ataacatagt gcatatcgcc atcaatcacc tgctcactaa tattgctcgc agaattgata
    28321 gtggtgagca cgttaacttg cagcctattc atcgcgtagc tccacggtta gtttgtggtc
    28381 gaattataac acagggagat atagcaccat gaggcggtag ccagtgcaaa taatggcgaa
    28441 tcagtgagcg cgtagagcgt gagaaagtaa gtaataggga ttatgttcat gggctacctc
    28501 ctgattaaat gatagcagcc catgatgaac aaaagatata cagtgttagt ctgaaatcac
    28561 atcatccatg aatgctagcg cagcgcctga aaggcagaac agagcgccat agcaaatcat
    28621 ctggtacagg ctgtcagcct caaataccat cgcgaatgcg taggcggata aaatccacag
    28681 taatggaatc atgctttgcc cctccacgct ctaatcaatt cctctagccc agcaaataat
    28741 aagtagcagg agaataaagt taaaatccag tggtcggcga accagttcag gaaatccatc
    28801 ataacccagc ctcctgcttt gcgcgatgca cgtatgacat aaacttgcca atcggcattt
    28861 ccttccggat ttgcgccaga attgcgccgt gaatcattct ttcctcgccg taatacagtt
    28921 tatcaagacg agttttaata agtgctcgcg tgcgcttcat gtggtcgcgt gccttaagtg
    28981 ccttctcgtg ccagacgcgg tcattcttct tatccgcata ctgcagttga cgctcaacgg
    29041 tttcgatttc aaatgccagt tgcacgtcgt aatcttcaag ctgaatgata tctgctttca
    29101 tggtgtcgtt taatgggata atcatttttt cacctttaag cctgcgctga taattgcttt
    29161 ctctgtcgcc atgacgccat cgttatagcc ttgagtccat tcggtatcgt tatcaccatc
    29221 accacatagc cacggcgttg caacttcaat tgctgcgcgt gatgcttgcc atccacgcca
    29281 caaccagaac aaagcctctg aacatgatgt tccatgatag atatagtcac cgccaacata
    29341 gtagccatca tcatcgtcac cgcaaaagtc agcacaagcg atcgcatcac tgaaccactc
    29401 atacttgtca ctcatttctt tttcaaactg ctctctgctc gtcatcttca cttcctccac
    29461 tatccagccc atatttctac ggttattggc aataaaccaa tccgatgtca caaacaaagt
    29521 ccttccagat ttatgcttaa tagcccatct catttagtac atcctcggca agtttgcgga
    29581 acatgatttg cactcttgct acttttcgcc actccgcctc agtgagaatt acatcttcct
    29641 gttgcggcat acctgatatt tcgcatggtg gcagcagttc atactcttgt ttcttgcgtt
    29701 tggctttccc catgatgacc tcttacattg cgaagaagtg aattgaacag gttgctcaca
    29761 tttacttcct gctcacgcca tgaataacgc cacagcttct tatgatggtc atagcttctg
    29821 gttacatcgc cgttatgaaa cataatgcgg atgcggcttt tcacgattcg gtaatcaatg
    29881 ccagtggcag aactgatttc ttttacctcc gcgccttcgt tatcaagcaa atggcactta
    29941 atcgcatcat ccatacctgc cgcatcatca gagatgaaat atttatactg ccacttcccg
    30001 ccgcgaatca ctgacttctc acggcgaatg aagccaagcg cgagcatctc atgtaggcga
    30061 tgtgttgtgg tgcttgagtg ctttccgccg caatgctttt caatgtatgc gcgagttgcg
    30121 ccgggtgatt aataatcacg cgcatgattt gtgatttata atccataatc acgctcctct
    30181 gctgcctgat tgaagtcttc ggcggtgtag aggtgtccgt tgcgggtatt ccatgacttc
    30241 actgccgatg cttgatgagg ccactcatca gtaccacacc cacactgcga gcaagcaacg
    30301 taatggccgt cggtattctt atcactgtat gcatcattac tgttgcagaa tgggcactcc
    30361 agcaatcctt cgtcattcat catcggcata tatgttactg tcattttatc cactccccaa
    30421 gattgttaaa tttaggcgca tcaccagacc agtcgataac atctttctgt tgactacgct
    30481 tacgttgcag gcggttgcgc acctcacgca attcgcactc cagccattcg cgagtacgct
    30541 caacttcatt cagtcgctgg attaacgatt tttcgtacag ctcgtctgtt gtcattggat
    30601 gcccctcaaa atttaccaat tgttgccatt ctcagcagct caggaagtac atcggttgag
    30661 taatctacct gcccctgatg ataccattca aggatggcat atttgatatg tgcaatgcat
    30721 acatcaatgt cttcactacc aaccccgcga gcttcaagtg tggagcgtaa atactcacat
    30781 ctttccgtta ttactttttc tacactcatt tccacatcac cttttccgtt gtggtacaat
    30841 ctacgtcaat aagtattgac taaatgatgt agattggtca acaataattt tcgaaaagga
    30901 gtagtaaata tgccaagacc acgatgtgag ccgatggaca ttatcaccag cattgtggag
    30961 aagcggcagc cgctgacact ccgtgatgtt cgctactttg cccgttgcta tgtggcactg
    31021 gctgatatgc cgaaggatga gatgtatgat ttgattcgtg ataattttaa tgttgatgaa
    31081 aataaccggg tgacgatgaa atgaaaaaat ggaaatatct gaaaggttat gaggatgatt
    31141 ttgctggcca tgacacggct tgtcttgtag ttaagtcagg aagtactggt gagattttct
    31201 atctaagcaa atattatgct ggtcgcattg aagtgattga gggttgcggg gatgtagtta
    31261 ttgcataccg cgagccaatt gccgacgagc aagaccttaa tgattgcatt ggcgctccgg
    31321 aagcagatgt ggtggagcaa ctcatcaccg aacgcggcaa tcgatacggc aaattcaaag
    31381 acggcgctga aatcatgcag gaactgaaaa ctgtcatgcg cgaggtggat ggatggcata
    31441 atctcacacc aagccaacgc gaggcgctcg acatgattca gcacaaaatt gggcgcatcc
    31501 tgaatggcga cccgacatat gatgatagct ggaaggatat tgctggctat gcaacgttaa
    31561 ttgttaatga actgaatgga gagattaaat gatggcgcaa tgcaaaagcg tggagctacg
    31621 ggaatctggt cactttgaat gcaatggctt tgccgcaaaa ctcgaaggaa agtacctatc
    31681 tattgaggtg gttaataaca aaataaaagt tacttatgat gctggcgttt tcactcacga
    31741 cgaaatcaat ctggcaatca agcacgtgct gaaagttaac gaatttgtaa gcagatcatc
    31801 aatggagaaa ttttaatggc attctgcgac atgaccatcg cgcaacgaaa cgcgaactac
    31861 accaacattg ctgacacatc cgcaaaactg gtatcactga acagtgacgg cagcgcggta
    31921 ttgaagattg gcacggaaac agcacagttc atcgtgcaaa atctgtctca ggcgaacgca
    31981 aagcaggtgt taatcagcac aggtagcgtt ctgtttctgg ctggcaatta taacgcacca
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    32041 aaccttgagt gctcactggt acgcatcgtt gaagctgcgg ttgaggaatc tgttgatgag
    32101 ccaacaacat tgccagcaga gtgagccaca aaaaccatca gcatggtgcg agaaaatgga
    32161 gcgcaatgcg aaggatggtg atgaggcata tgcttatttc cagctgaaac agatgtggaa
    32221 gcagcgggaa gaatctgaac aaaccaatta aacacaagcc ccatcacggg gcttttttat
    32281 tgcgcagcga attgtactgc gcctcacacg ctaatcctgc ttctcttgcc ctgtcagcat
    32341 agtctgccag ttgttgattt ctttcgacag actctgagag caattgggca agcaaaactc
    32401 cggtatctgc ggctggattg ccaatggact cagcggtgga atatccgacg agctgcttgc
    32461 ggatgtttgc gagttgttgc tgcaacctgc cagacttagc agcagcattg acagcatcat
    32521 tgcgcgcagc atcaatcctt tgctgggcgt cggcctgaat cttttgcagt tctgcattgc
    32581 gtcgttgctc ctctttctcg ttggcggcct tttgttctgc tatggccttc gcatacccgt
    32641 cgttgtatct ctgctcgccg tagctgatga tttcgctacg cgcccacagc gcgccagcgg
    32701 caacaattat aataattgcc agtggtcgcc agtatttagc gagaatcgac atcattgcgc
    32761 agcctccggt tttccttcct cataccgtgc attttgccga ggatgccagc caacatgatg
    32821 gaataactca cagctttaac agcaaacggc ggcaatgctg atttgaggtc gtctggcatc
    32881 atggcccaca catagagcat ggactcaggc cagacttgca atagtgagca gaacgaaatc
    32941 cacgcaccga gcagccagtt ggttagcttt ttcatgccac agctccaccg gcggccttat
    33001 acacatcaat cagcttatcc agtttctgct catgctgacc atagccagcg cccggcaatg
    33061 aagcccagcg ggagcggcac ttgtggatag catcagcaat gcgaccggaa tcaatatctg
    33121 cggttgcttt gcattcacgg attagctgta ttgcaatggc gtcctgcgat gcgggtgaga
    33181 agtccggcaa acgtaattgc tttttgtatg cgtcataaaa cttagccagc acctgatagc
    33241 gcccggcagc ggtggattta atgcccagct taggcaggct aatcagcttg cgcgggtggt
    33301 cggaataatc agtaaacaac gagccaccaa caatcacatc gtagccatga ttattggtct
    33361 tctgcctgcc attgtccgta ccctcgctgt acgccagcat atccagaaac gccttcatgt
    33421 ttttgctaat agccatacca gtaaacctct ttttcagctt tgcgttttgc tttgtcgcca
    33481 gtcttctcgc cccacacgat gaaatgcgca acagcacatg agaagcagcg tagattgtgt
    33541 ttcttcagaa gcgttgattt gcggaaggtg tcaatgccaa tgtcggtggc aatacttgtc
    33601 agcgcatcaa actgattctg cgttgtctcg gtggtgatgt aaggcgatat atctacagca
    33661 tcggtaattc caagcatctc cgcgccgcgt tgcgatagtt tcattctgcc ccctgttcaa
    33721 ataatgatta attctatcac aatggcgttg acgcagatat gttggtgatg tagattgaag
    33781 gtatagatat ggggagtagt caacatgaaa gattggagtg atgttttcta ttatgacggc
    33841 atcaatctgc tatggaagat gtctccactg gcgtctaaaa aagccggaga cattgctggc
    33901 tctgtaacaa atttcggata cagaactatt caatataatc gtaagcgtta tcttgcacac
    33961 agaattatat gggaaatgca taacggccct ataccggaag gtatggagat tgaccacata
    34021 aatcataaca ggcttgataa cagaattgaa aatttaagac tggtgagtca cgctgaaaac
    34081 cagaaaaatc aaaagacaca cagaatgaat acatcaggag tgactggtgt tcattggtgt
    34141 aagagcagac gcaagtgggt tgcaaggata acggttaatg gaaagcacat taaccttggc
    34201 ggatttgatt caaagaattc cgcggtgtca gcgagaaaaa acgcagagaa acggtttggc
    34261 tttcatggta atcatgggaa ataaatgttg acgtagattg agtggtggtg catagtatct
    34321 acatcaagtg atgagtgagg aataaaagat ggggatgtac acagaattgg ttttgaagtg
    34381 tcaaatcaag ggcgacgcac cgaaagaagt gatggatgta atccagtaca tgtttgctgg
    34441 tgccgacaag ccagcaaatc tccctgaaca tgaatttttt acactaccgc gctgggattc
    34501 tattggtaac tgctgtagct tttaccatca cccatccgta gtcaatagtt gccaaaaatt
    34561 ttactacagc gaagagcaat acatcttcag tcgcagcgat atcaaaaact atagcggtga
    34621 gattcaggca tttttggatt gggtaaagcc ttacattgac gcaatggaag gccagtgtat
    34681 tggttggact tggtatgaag aagaattgca gcctacatta attatttttt aaggttaaat
    34741 catggtaatg gtcaaattca aagaaaacgg acgctgcgga gtgttcaatc ttgagcaaat
    34801 caaaatccgt cagtgcggca aggtgatcgc accatttggt ctggtgcaga tgcgtgaagt
    34861 tgagattgtt gaatatatta agtgaggttg gtgatgacga aacgcgaagt ttaccagtta
    34921 tttagcgagt gcgaaatcat ttacgacgcc atagcagcag gtaagattcc cggcgtgaaa
    34981 ctggatgatt aaaacaatat tcagcgtcgt agagatattg tgctatgcga taataatatt
    35041 tgttttgtgc gtgctgataa gataaaacaa agccctcaat tagagggctt tttgttattg
    35101 ctctggtttc cctccgagct ttctaataat ttctgcagca acgcacggat cgacattaaa
    35161 aaattcagtc gccccatcga aacctgacaa cccagcattt aagtccttta gcttcctatg
    35221 cgcagcgcct tccgctttcc ttgctttgta atagctttcg aatgagaact gacacaacaa
    35281 agatatggga agacctgatt ttttagttag ttgctgaatc cttagcggga cgttatttga
    35341 taaccctatc tttatcattc catctgcttc caacaaataa accatggtct ttttaaatgg
    35401 gtttcttcct gcgcattttg cacacccgcg acccttggcg tgatggccag caaactggcg
    35461 aaacctccca tgaatagggc atattatttc aactatgcta ttcatccctc taaaaactac
    35521 ctcatcatat aaatatttcc cgccatgggc ctctttgcat cttgctatga aggattctgc
    35581 atccatgcca ccctttccac tgcaaaccct gcacccaata ttccctctca agtgatctct
    35641 tgctatttgc tggaattcac catgtttttt gcactttatg gttatcattg acagcattcc
    35701 agagtatttg gtttgtgaat aatcataaat atcatggttt tcactgggaa tcatatccat
    35761 aaactcatca tgactgtacc cgttatgcat gcccctgccg ggcctgcact ttctgcatcc
    35821 gttacaaccg ttgaggtgat catttggcgt ctgcttgaat aacacatcat gctgaataca
    35881 tctaatgatt actggcaatt tcctttttat gtatttagtt tctgaatagt caaatttatc
    35941 gccgtgaatt aacttagcac gtgaaatgaa atcttctgtg gtaggtcttt ttgccattat
    36001 taaccccgta gcaggctcgt agattgaggg ctgcagcagg gtgtctacgt tcaccttttc
    36061 gtctggccgg actagctgca atctcgatta tatcactttg ctttgtgggc tgaaagccac
    36121 ttatctcttg ctgacatcat cctttcgaga gaagattcaa gcatgatcac attaccattt
    36181 tcatctaaca ggcatggagt ttgaccacaa tgacaccgaa atctatttcc gtccttactg
    36241 taaaactcct ccacctgttc tggcgagtac gccttagagt gtctgatggc gtgagtttgc
    36301 ctggttgttg gtagtagtgc cgacacccaa aagagcgcgc tatttagccc caaaataatc
    36361 tttgattcct gaacttcgtc agactgcgac ttacgtaaaa tgcctgtaag ctcggtttgt
    36421 gcgatatttt ttgctcgtga ttcacttaca ccgacgcgct taatgatgtc tgattcaata
    36481 tctctcggat tagaaccaac agcgatagca ttcatgatta cttgagacag atcattacgt
    36541 gctgcgtcac caatgccaac ccaatcgctg tatgtagaag cattggcaat cgacagtcgc
    36601 tgcaaatatg gctcagagta aataatgtct gcaattgaac ggcgcccagc atagagtgga
    36661 gacatggctg ccagttgctg ttgcgcctcg accgttccag ctgaataggc gtcagagaca
    36721 taaattgaca tccagaactg accagcatcc attggctgag tatcatcaag cagtatttca
    36781 tcaattagct gttgcagcgc ctcattaaat tgagctgccc tagcggctga aaaatcatac
    36841 ctgtaaccat aggcatcaat ggagttaatt gcggcaactg gaattgacct gaataagtct
    36901 atgactgacg atttaaggcg cttgtatcgc gcctcaatct gtttgtttgc cttgcttagt
    36961 ctcctgttag cgccaacagg gtctgttttg ctggttggta tcttcgggcc aaccagtcgg
    37021 gcgctaacct taaagatttt gattttcatc gtcaggatta ccctcggtga cgatctgaat
    37081 ttcttcaatc ggatccatac caaccatgcc gcgagcttca tcgacggtaa gtagcgcaga
    37141 ttgaccagca tcaaagaatg acttattcgc agtggcgagc ttggccagca actccgcttt
    37201 atccagttct gatggggcaa gcaagtcatc ccacttaacc ttgtagccat ttgctggcgc
    37261 tttatcgaca atgccgaact gaatcatgcg ctcaacgaac attgaaataa catagtcaac
    37321 ccacgtttcg cgtcgctgtt tggcagtcat cgcctcctgc atcttgtctt cgtcgcttgc
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    37381 aaggcgtccg gtctgctgcc caaatatgac ggtgaacgga agcgccattg atgcggcgaa
    37441 ctggttggcg gccacctccc atgtaggttt cgggtcggct ggcgttacag cgagaacttt
    37501 tgcatccgcg cccattgtga acatggcact gtctatgcct gaattcagcg cctcaatgtt
    37561 ctcattcatg atgtcggtta gctcttcgat atcgacgccc attgactgcg caaggcttgc
    37621 tggcgttacg ttatccttcg tgtagttaac agccagttgc cggctggcgt ttttcaggaa
    37681 gccctctgcg gaactgccgg aaacttttgc catgtcgata agactgttgt agccggcacg
    37741 aagcatcggg atgccactga acatgcttcc atcaaagcta ccctcagcca gaatgatgat
    37801 gcggtctgga tgaatctgca cggaacgctc aggcttgccg tcgctgtcga agtcttccac
    37861 ggcgctttcc tgatattcat acatctcagg cattccgtag tcttcgctgg cttcgtcgtt
    37921 attccacgca ctgactttga gctgctcctc ccataccgga ataaagcgga cgatggattt
    37981 atctttaatg cggcgggttt tggtgatgtc taccggttcg ctccactggc aaccatcacg
    38041 gatttgcagg ataacagcgg aatagcggtt gatggcgttg cgcttgtcag cttctttgat
    38101 gaacgggtat gcgcgcttca tcatgtcgtt gatggatagc tcccacgacg ttgagttctt
    38161 gtcatcctcg ccgtcttcga ccacttcagg atatttctgc cagcatttat taataatgcg
    38221 gttaatgcca gctgcggcgg ctggatgtcg ctcataggca tagcggaaca tctctgctgt
    38281 gatttcctgc gggtagccca attccttcca catgaactca cgtttctggt ccagattctt
    38341 cccgccagca caaagccttt gctgttgaat agcccggtta ttgttcgcca cgcggtcgcg
    38401 tatgtaggcg tttaaagcgt cgatttttga catatgtcac caataaaaaa tccctcacga
    38461 tggagggatt atagcatggt cacttgttgc gattccgatt tctgtatgca ggatagaatc
    38521 ttgacagagg ccacacccag aatttccaca gcatctcatc gtagcttggc aatgcctcat
    38581 ggaatcgctt gccagccgca tatccatcac ggtcttcttc atagaagaac tttataaacc
    38641 caattctcgc gtcagcaact gcgttatttc taacaagcat ataagcaatg aacaccataa
    38701 cgacaagacc aataatcata attcccatca ctccaccttt tcgaatttat caaaaataac
    38761 agaaagatta aaagcgccac tttcagtgat tgactgaatt tctttcacct gtgctctcat
    38821 ggcatcttca tatgcgctaa ctgcatcatg cccaatagat aatccgcaga aactacccac
    38881 gctagccacg cttccttgtc gctcgatgtg tccgcaataa aaataaacgc tcatcactca
    38941 atctcctcac cattaatcca gcgttgcagg attttgatta gctgcgtagc ttggtgtttg
    39001 tcgataataa tagtgtcatg accctgagta atcattggtt cagatttgaa atcaaccgct
    39061 attgtgcaca ttgtggtttt agtttcatct tcaataacaa tcatcactta ccctctcaaa
    39121 aaatcattct tgcagcagat gcctttatat cctcgcttct cttgcaggtt aacgaaaaca
    39181 tcatccagaa cgcgcagcag aaaatcctcg tcgatgtcat accgacggca aatcacctca
    39241 tcaggcacac cagcccgcgc cagtgaataa acctgttctt tttcctcctg tgtaaatcct
    39301 gcatagctgc gcatagcgat atctccgata agcctgatgt agatatacta tgcgctcggt
    39361 gtagattagt caagtgtggt gatgcggatt tatcagcaat aataataaat gttgacgtgg
    39421 atacacctgt gatgtagatt ggactcatga aacgaaagga gtaaaaatat gaaagacgtt
    39481 aaatttagcg caaagaaaaa caaatttggt cgcatcctgt tttatgtcat ggaagacaac
    39541 aagcatcttt atgagttcaa taaaatagag gatgcggcgg aatggattgc tgaacttggt
    39601 cgcagagcgt tgacgaaatg aaacaagccc tcgattgagg gctttgtttt tatcgtctgc
    39661 gcctgattag catcccgcta ccgcgctgga cgatatgatc tccaaggcca tagcgtaggc
    39721 tatcaatcgc gtgattgtac ttatcaacta tgtcagggag tatgttccct gttaatttat
    39781 ccaccttgta gctgtacatt gtcatctctt caatgacgtg cttgcatctt gagtgtacgt
    39841 aaatcctgtc acaaccgcgc agccacgtaa taccgtcctc aatgctcccc ggccattttg
    39901 cgcacggatg aatgtcgaat ccagatcggc gtatatggct tattgtttca ggccttgcgc
    39961 aatccccata ccatctgtac ttctctgaat ttgggaatgc tgacctcatc gcttccggcg
    40021 tgtcagttat ctcaaggcca acctttgcaa agtcacgata gatatacagg tttctgcgtc
    40081 catcgcccaa atcttctaca tatgattctg ttgctgcggt tgcatcctga gaaaaaccaa
    40141 agtcaatgcc ataatatggc cctccccatt cgggagatgg ctcgaagtcc agcgtttgcc
    40201 atttcccgcc aagcacagcc tcttcggaac gcttattgaa taacccttca tacacccaca
    40261 gatagcgatc ataatccaca gccttcatct ggttcatgtg ctgcttcagt tcttcagtga
    40321 accacgggtt atggacgtag ttaacattaa caacaacaat gtcatcatcc tgatatatgc
    40381 cgtcaaccat cttgtcgata taaggctcaa caaagttagt ccacgtcggg tcagtttctt
    40441 tatttgggtt aaaaacaata ataatttcag aaccagaggc tcgcaccgtt gggattaacg
    40501 tatcccatga aatctggctg atattttcag attcttcaca gaatacatct gtaagtccag
    40561 ccataccctt gattgcggtt atgtttcgcc aaaggccacg aaaaacaaac tttgatctcg
    40621 ttgtgtggtg tgttatctcg ccatccacgc aacgatattc ctgagtgtgc cctttcctgt
    40681 ttatctcatc gaccagttcg gcgtagcttg attctttgat tgagttctgt atctcacgga
    40741 agcatccgac gcggctattg cggaatcttg ctttttcgat gaggtaggat atgcacgacc
    40801 tcgatttgga tgatcccctg cccccataga acactttgaa acggcgagga taaagcagca
    40861 tctccattcg ttctgggatt aatattgttg gttcttcatc agtttcagag accccggtgg
    40921 ctgtcatctt aaggcgcttt acgacattgg gagaaccatc ctgaagtaac ttatctacaa
    40981 gcccaaaaac tgctgattca ggctttgcag ttgagttacc gactacctgt tcaagttttt
    41041 caattgccac acttgagagt ctttttctag ccatgattac aaaactcccc gtgatgttta
    41101 tttctgaact ccgccacagc tctctcagca tcttcttttg acgaagacct acctaccgta
    41161 tattttttcc caaaaaccct gcaatgcgcc ttccatttat ttttctctgc atcccaactc
    41221 acacctttta ctcctgacgt atttgtcgat ggtttaccaa cattccatcc gttttcatta
    41281 ttacttgctt ctctcaggtt gcagattctg ttatctgtct tcacgttatt gatgtgatct
    41341 attttcccat tgggccacac gccataaatg taaagccacg caagccgatg agctttgtgt
    41401 aaagacttat cgatgcgtat atctatatag cctgacttat tcttactgcc cgctgaatta
    41461 ccaactctta cgctttttga ggcgcgctga acccatgtga aaacaccggt atctggattg
    41521 taatgcagta gatgcttaag tctttcctga gtgagagcga gctcttttga tgatggcatg
    41581 attgaatcct cggttacagg cggtctattg attggatgca gcagcccgga gaccaatccg
    41641 ggcagggagc taccctttgc tgcattgatt attataaatg agttactgtt gctgctccag
    41701 caatttctcc agtcgctcaa gtcgcgcggc gagttcggta acttcagcaa tatccagacc
    41761 tgtcctgata acctcagcaa atgtcttgcc aatgtccaca ggtataacac cagcggctat
    41821 gccacgaata acggcatcaa tcttctgaac cggagttcca tcatcaggga agtcaacttc
    41881 aaagacaggg gcaactggtt tcggtaacgg gctgaatcga acgataagct ccttcatcat
    41941 cgcggtgtca cgctcaatca tcgccatctc aacgatggtg tcatagagct tttcctcact
    42001 aaatcccttt ctctcaagag cttcaacgag caacttgcgc ttatctttcc cgcgtttatt
    42061 ttgtggttga ttttctttac tgaatagctt tttagccata gataaaacct atcaatattc
    42121 cgcttttttc ccgttattcg atattgtaac atattctaca ccatagcgtt aatggcaaaa
    42181 aagaacccgc acaaggcggg ttaaagtttg ggtgatgata tgagtgaagc aaggtggtta
    42241 tgtgcttatt gtacaccatg attatcacgc ttgccagcat agcaccatga gttttccgtt
    42301 cgcgtctgca catgaacgat ttcaagcgca tcagggaaag tctttgcgac tttcgctatg
    42361 aaatcgtcca actcatgctg ctttgccagt tgccaaacct tcgctttagt tgtttgcatt
    42421 tgcgaaagcc ctcgttgaac acatgcactt aatgtcatgc gcaccattgt caggaacaac
    42481 ctcaatgtaa ttgcctatct gtaccatcat gtagtgacat gtcttcatac tgccccagta
    42541 gcgttcccac atgttttgca ttgcgtcact aatatcgtta aacataatgc acaactcctg
    42601 caatagctac taccagcgcc agcacataaa cagcaaggaa gattttagcg ccagtggtat
    42661 atcggcgtag tttgtgatta ttcattgaca tgcctccact aaagcgtgcg ccacatagag
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    42721 cgcactgata attaatatga acgggtagct attcactttt caggcactct acgcaagttc
    42781 cattgatgaa gtggtgattg tgattgctta ggctttcgaa ttgctggttg gtggtgtcaa
    42841 actgaaccag actgacaaca tcgtcgaaca tgacaaattc accataggtg tcttcgctca
    42901 tgtccgcgcc gcaatcctga ccacacgagt cacaaccacc catatcaagc tcgtatcgct
    42961 tgagttttgc gatatttgat aaattcagtg ccagtacagc aaggtcataa acctcttcgg
    43021 ctgtataccc tgcaccatga ccatacattt caatgcgcga tatgatttct tctactcgtt
    43081 gttttgtgat cgtcattttt gatcaactcc tttgcgaagt tggtaggcgt ggagacgcat
    43141 tatgtcgatt accttcgatg tgacaggatg ctgatggttc atcattgcaa ttactctgtt
    43201 aatcgctgaa tccaccccct gcgcacgaat ttcagccagg aaatcatcgt tagctggggt
    43261 ttttgtattc tccagcgatg ctattgaatc ctgagcgtca caaagccgta atagtgcgtc
    43321 catttgctcg ccatcagcgt catagctgaa taggccatgg tcattatgat gtgcttccat
    43381 atcttctgag gcctgcagta ttccagcttt catccatgca ttctcagcag ccagagaagc
    43441 gcatttagct tctagttccg cgtagtcatc gtaattaaca taagcaccat cggtacactc
    43501 atccatagac attccaccaa aagcagaaat gtcataacgc ttaacttcac tcatacccta
    43561 acccccataa tctcttcgta aaaaccatct tcttcaaact caatctttgc gattttgagc
    43621 gcatcctcat ctgtgatgtc aatcgctttg aatttgcact ttgccatcac aatgcagcca
    43681 gagaggatta gccacttatt ccaccagcta acttgcctga ttgctttgct agcacacatt
    43741 ttgttctgta caaaccagaa ctcgtatgtt tttacttttg ccatatcatc accattcaaa
    43801 ataagcctgc cgaatcgatg tcaaaatacg ataatcagct catccattac tcttcgttta
    43861 ccctctccat tgaacacgcg cacaacgcga tttacgcgga tagattccat tgcattgcgt
    43921 gcatgcttgc tcatgaagtt ctgcgcgcca gcgtgtccga gttccgattc cagcttctcg
    43981 cgacgataga tagtctttgc catttattgc acctcgtaag agttggtgat tgccttaatg
    44041 cggcgacgat accattgcat gatgtgttcg ttatgccagt tgctcattct gttactcctt
    44101 ataccctgat ttggaaactg ctactgcgat gataatgaac gacacgataa ccagactggc
    44161 gataagctcg aatgctgcgc ctgtcatttg cttagtccat acgccgagat taatgcctgc
    44221 attgctgcgc tccagaacgc ttcggcagga atgctgttgt ttgtgcgatc aactgcaatt
    44281 cgcgccatag cttgtgcatc ttcaaactct tcacggtctt tgattttcat ctcttcaccc
    44341 tcgtttgttc agatgagttc aatctacatc agttgctatt ctacgtcaat acaatggata
    44401 aaataaacat cgatgttagt gatcactaac agttattaat tttgtaagtc attgattttt
    44461 aacatgtgca tttatcactt ttatccggac aatttttggc acttatcaca aaaaagtctt
    44521 taataatcat tgtcttaatt cacttttatc caattatccg ttatccagaa tctaatagag
    44581 agaaataaaa attttgagat agatttttga ggagtaaaaa ggatggtgag aaaagtggta
    44641 taaatcggat aaatattaat atatatataa taataattaa taaatacata tacttagtag
    44701 taaaaactct tatccaaatt ttataccttt ttatactttt ttatcccgac gaactggtcg
    44761 taccacttgc tatctgcttg tgcattgaca tgcaaacgag ataagcgcaa tatacaagga
    44821 gataacaaga ggaggtttga atgaaggtaa caatggcaac tcaatttgac tttgtaaatg
    44881 caaagaagag aacgaaatgg ccatttagta ggatggagat cggggacatt gtttgcatat
    44941 cagaatgtga atacagcaac acaaggattc agagacgcgc tcatgcttac gggcattcaa
    45001 caggcaaatc attcacatgc aaagccattg atgggaaagt ctttgtcaag agggtttcat
    45061 aatgtcgata aaaaccattt atgacctgac tgctgacata aacaaagaca gatggtacga
    45121 catcacaaaa ccacctggac ttgccggtga aattgctgat gacattgccg ctggcgaggt
    45181 tcgtgaacaa ccaagactaa gggctgttgc tgctcttcat gaactgatta ttgccagcaa
    45241 gggaaagatt aaaactccaa gcggcatgaa gggtaatctt cttactatct gtatcgcaga
    45301 ttcagcagga ggaaaggaca gatcacaaag ccatttcaaa atcatggcga gagatatcga
    45361 aaagggtatg catgtctttg gtcgcattgc atcatcaaaa gatatcggtc ggtcactgat
    45421 aaatcatgat ggcgtagcga catttattat tgatgaatgt catggattgt ttggtgtaat
    45481 gacgcagaag aatggcgcag cttacatggc tgaacttggt tctgaaattc tgtctgttta
    45541 ttccgacagg ctgaagaagt tttcagacct tgatgctgtt aacgccaaag agcagcttga
    45601 gaaggaactc aagaagctga aggctgaagt taaggataaa gggattgtag agtcagaata
    45661 ccgcaggcgc gagcagcagc ttgagcgtga aatattatgg ccaattcagc agggtatcga
    45721 agacccgata ttctcaatga tgtgcttttc aacaccagag aagctgtcca gcattatttg
    45781 ttcagaaaat atcggaacag gcttgattgg tcgagcaatc ttcattaaag ggaaagacgg
    45841 tcgcgcaagg aaattacgca aatatggcca taaaacacca cagtctctaa tagataaaat
    45901 gaaggcagtg gaaaaatcat caccacaggt tgcaagatac gaaaacgatg ctgtgcaggc
    45961 gctggccgaa tcacttgatg acagatttga ggagctggta aatgatgttt ctcttggcgc
    46021 ggtaattgcc cgttcattcg agcaggttga aaaagttgcg actgcacttt ctgctgggaa
    46081 taaaggtgta attacagaag aaatgctgat gtggtcattc tgttttgttt gcgaaagcct
    46141 gacagacgtt atgagcatgc taaaagtgaa cgagagccag gaagaactcg gaacaatggc
    46201 cagatggaat gaaattaaaa atagaattga gaatatcctt tctggaagaa cgaaggatga
    46261 caggatgcct cagtctattc tcgttcagag ggctgttaaa acaaaatcac tcaaggctct
    46321 tgctgaggca atagcaaggt ctaatgggga agatttttcc tatggagcaa aaactcttgt
    46381 tactccagta atacaatctc tcatggcctc tcgtgcaatt gatgctgtag gttgcggtta
    46441 ctggattaac gacgcaagta aatttgaagg aacgaaaatg agcgttaaat tcacgcaaat
    46501 tgttgatggc attggcatga atatggctgc aatgaggggt tggcgatgaa tatagtgatt
    46561 aatgaaaatg ttgttaactg ttatgcaaca gaaactcgtc ctggtaaagt tgatttcaca
    46621 ttgggcgctg cggattgtga ttggtttcat gatctgtttt tcccatatgg agactctcaa
    46681 gaaggcattg aagttattag cggtattttt tgcttcaaag acgtgcatgg caatggttgg
    46741 agaggcgtct tgattggcat agatggacat catactggta aaaagtatca gattcacacg
    46801 tctggaatcg gtgagacaaa agacaatgcg gcaaaaaaca caaggaaatt gtggcttagt
    46861 atacgggatg aaattgagca taaacgcagt gagggtgtgt tttgatgagc gccaagaaaa
    46921 aactcaagtt tcttattcac aaggcgatag ctctaaagct gtatgaatat cgactttttc
    46981 ttcttgagtg ttcagtatct ccttgtggat atggtgatta tgattactca atttccattg
    47041 gtgaacgccg tggatggctt gagacgttta acactctaag tattggtaat gattgcgaga
    47101 aaataaataa ttgcttgtgc tggagctgcg gcgatggtct ttttagggct gtttacatag
    47161 atacattttg taagatggga gacataatcc tttattcaac agctaccggt gattcaaaag
    47221 acagagcttc gcttgatgcc atttatgcat ggaggaatgc aaagcgagag ataataaaga
    47281 ttattgacga tgaaattgac aagatgaaat gctaataaca aaaaccctcc agatggaggg
    47341 tttcttttat ctgctaactg acattttctc tatcaactcc ccagcatcat aaatttttcg
    47401 cctgattctc ttcgccatcc ttatcgtgtc agcatcatca ggcagcatca ccggaagttc
    47461 tgcattttct gcggcacaca gttcgtcgaa tttataatta actatgcagc gcaatctcgc
    47521 cttcgtttca tcgctaaccg aacgaaccac ttcccacatg ttttccggtg accagcagca
    47581 ccagacatga gcaccagtga agtaatggca cttccacgca tcggcataat cagataccag
    47641 gtaaatgaac tttccat
//


	Salmonella lytica genome paper 2017
	Accession number(s). 
	ACKNOWLEDGMENTS
	REFERENCES

	Salmonella phage LPST10, complete genome - Nucleotide - NCBI

