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LOCUS NC 044548 17675 bp DNA circular INV 26-SEP-2019

DEFINITION Echinococcus granulosus mitochondrion, complete genome.
ACCESSION NC 044548

VERSION NC_044548.1

DBLINK BioProject: PRJINA565038

KEYWORDS RefSeq.

SOURCE mitochondrion Echinococcus granulosus

ORGANISM Echinococcus granulosus

Eukaryota; Metazoa; Spiralia; Lophotrochozoa; Platyhelminthes;
Cestoda; Eucestoda; Cyclophyllidea; Taeniidae; Echinococcus;
Echinococcus granulosus group.
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FEATURES Location/Qualifiers
source 1..17675
/organism="Echinococcus granulosus"
/organelle="mitochondrion"
/mol type="genomic DNA"
/host="sheep"
/db_xref="taxon:6210"
/country="Australia"

/genotype="G1"
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1..1674

/gene="COX1"

/locus_tag="F1851 mgtO1l"
/db_xref="GeneID:41697859"

1..1674

/gene="COX1"

/locus_tag="F1851 mgtO1l"

/codon_start=1

/transl table=9

/product="cytochrome c oxidase subunit I"

/protein id="YP 009688047.1"

/db_xref="GeneID:41697859"
/translation="MSVVWLGSWVFTLDHKRIGVIYSLLGIWSGFVGLSFSLLIRVNF
LEPYYNVIPLDCYNFLVTNHGIIMIFFFLMPILIGGFGNYLLPLLGGLSDLNLPRLNA
LSAWLLIPSLVFLLVSMCLGAGVGWTEFYPPLSSSYFSSSCGVDFLMFSLHLAGVSSVE
SSINFICTLYSVEMTNVEFSRTSIVLWSYLFTSVLLLVTLPVLAAATITMLLEDRNFCSA
FFDPLGGGDPILFQHMFWFFGHPEVYVLILPGFGIISHICLSISANFDAFGEYGLLFA
MFSIVCLGSSVWGHHMFTVGLDVKTAVFFSSVTIMIIGVPTGIKVEFTWLYMLLNSSVNV
SDPVLWWVVSFIVLFTFGGVTGIVLSACVLDNILHDTWEVVAHFHYVMSLGSYISIIV
MEIWWWPLITGLSLNKCLLQCQCIISNVGEFNLCFFPMHYFGLCGLPRRVCIYEYSYNW
INVVCTVGSFISAFSGCFEFVFILWESIVSKNEVLGSYNSSGLVDCLMSPVACHNDYFC
YPYSVDYTYGVYYMRWVDDCTYAFVGWLVNVYNVDEVSLSWLLVIDLVV"
1600..1664

/gene="COX1"

/locus_tag="F1851 mgtOl"

/product="tRNA-Thr"

/db_xref="GeneID:41697859"

1665..2642

/locus_tag="F1851 mgr02"

/db_xref="GeneID:41697825"

1665..2642

/locus_tag="F1851 mgr02"

/product="16S ribosomal RNA"

/db_xref="GeneID:41697825"

2642..2704

/locus_tag="F1851 mgt02"

/db_xref="GeneID:41697837"

2642..2704

/locus_tag="F1851 mgt02"

/product="tRNA-Cys"

/db_xref="GeneID:41697837"

2705..3405

/locus_tag="F1851 mgrOl"

/db_xref="GeneID:41697838"


https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=1&to=1674
https://www.ncbi.nlm.nih.gov/gene/41697859
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=1&to=1674
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619710
https://www.ncbi.nlm.nih.gov/gene/41697859
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=1600&to=1664
https://www.ncbi.nlm.nih.gov/gene/41697859
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=1665&to=2642
https://www.ncbi.nlm.nih.gov/gene/41697825
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=1665&to=2642
https://www.ncbi.nlm.nih.gov/gene/41697825
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=2642&to=2704
https://www.ncbi.nlm.nih.gov/gene/41697837
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=2642&to=2704
https://www.ncbi.nlm.nih.gov/gene/41697837
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=2705&to=3405
https://www.ncbi.nlm.nih.gov/gene/41697838
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2705..3405
/locus_tag="F1851 mgrOl"
/product="12S ribosomal RNA"
/db_xref="GeneID:41697838"
3424..4005

/gene="COX2"
/locus_tag="F1851 mgpll"
/db_xref="GeneID:41697839"
3424..4005

/gene="COX2"
/locus_tag="F1851 mgpll"
/codon_start=1

/transl table=9
/product="cytochrome c¢ oxidase subunit II"

/protein id="YP 009688048.1"

/db_xref="GeneID:41697839"
/translation="MNLSLLYYDIVCYIVAVCVFIVCFVYVLLCWNVVFGVGTVNFGS
ENQITELVWTVIPTVVVLVLCALNVNFITSDLDCEFSSETIKVVGHQWYWTYEYFGGGY
DSFPIGDYFVVDKPLRMVYGVPYHLVVTSSDVIHSFSVPSLNLKMDAVPGRLNHLEFFC
PSQHGSFVGYCAELCGVNHSVMPIVVEVVGGCC"

4020..4088

/locus_tag="F1851 mgt0O3"

/db_xref="GeneID:41697826"

4020..4088

/locus_tag="F1851 mgt0O3"

/product="tRNA-Glu"

/db_xref="GeneID:41697826"

4091..454¢6

/gene="ND6"

/locus_tag="F1851 mgplO"

/db_xref="GeneID:41697840"

4091..454¢6

/gene="ND6"

/locus_tag="F1851 mgplO"

/codon_start=1

/transl table=9

/product="NADH dehydrogenase subunit 6"

/protein id="YP 009688049.1"

/db_xref="GeneID:41697840"
/translation="MLLEVFIVMYFCVLVFFCFTSHCIYYCVMLVVNALLASCICYLV
YGFSWYSLLLCLVYVGGVYVLFIFVSVESPNSNEVLYYSVWEVGMCLWEGFGLEICVL
IYYLLVGSEFSGMLCNVSEGWLYLCLCLSLVEFGFLVLSVVVSSKVNEYR"
4558..4623

/locus_tag="F1851 mgt04"


https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=2705&to=3405
https://www.ncbi.nlm.nih.gov/gene/41697838
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https://www.ncbi.nlm.nih.gov/gene/41697839
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=3424&to=4005
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619711
https://www.ncbi.nlm.nih.gov/gene/41697839
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4020&to=4088
https://www.ncbi.nlm.nih.gov/gene/41697826
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4020&to=4088
https://www.ncbi.nlm.nih.gov/gene/41697826
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4091&to=4546
https://www.ncbi.nlm.nih.gov/gene/41697840
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4091&to=4546
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619712
https://www.ncbi.nlm.nih.gov/gene/41697840
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/db_xref="GeneID:41697827"
4558..4623
/locus_tag="F1851 mgt04"
/product="tRNA-Tyr"
/db_xref="GeneID:41697827"
4807..4879
/locus_tag="F1851 mgt05"
/db _xref="GeneID:41697841"
4807..4879
/locus_tag="F1851 mgt05"
/product="tRNA-Leu"
/db_xref="GeneID:41697841"
4918..4975
/locus_tag="F1851 mgt0O6"
/db_xref="GeneID:41697842"
4918..4975
/locus_tag="F1851 mgt06"
/product="tRNA-Ser"
/db_xref="GeneID:41697842"
4989..5052
/locus_tag="F1851 mgt07"
/db_xref="GeneID:41697843"
4989..5052
/locus_tag="F1851 mgt07"
/product="tRNA-Leu"
/db_xref="GeneID:41697843"
5062..5119
/locus_tag="F1851 mgt08"
/db_xref="GeneID:41697844"
5062..5119
/locus_tag="F1851 mgt08"
/product="tRNA-Arg"
/db_xref="GeneID:41697844"
5095..6693

/gene="ND5"
/locus_tag="F1851 mgp09"
/db_xref="GeneID:41697845"
5095..6693

/gene="ND5"
/locus_tag="F1851 mgp09"
/codon_start=1

/transl table=9
/product="NADH dehydrogenase subunit 5"
/protein id="YP 009688050.1"



https://www.ncbi.nlm.nih.gov/gene/41697827
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4558&to=4623
https://www.ncbi.nlm.nih.gov/gene/41697827
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4807&to=4879
https://www.ncbi.nlm.nih.gov/gene/41697841
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4807&to=4879
https://www.ncbi.nlm.nih.gov/gene/41697841
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4918&to=4975
https://www.ncbi.nlm.nih.gov/gene/41697842
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4918&to=4975
https://www.ncbi.nlm.nih.gov/gene/41697842
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4989&to=5052
https://www.ncbi.nlm.nih.gov/gene/41697843
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=4989&to=5052
https://www.ncbi.nlm.nih.gov/gene/41697843
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=5062&to=5119
https://www.ncbi.nlm.nih.gov/gene/41697844
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=5062&to=5119
https://www.ncbi.nlm.nih.gov/gene/41697844
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=5095&to=6693
https://www.ncbi.nlm.nih.gov/gene/41697845
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=5095&to=6693
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619713

/db_xref="GeneID:41697845"
/translation="MDIDVSYVLMLGVLCVSLGLSFVVYFLLVGGFSYLISFSFLSTM
GCYWLINFDFDVVTFGLLVMLLTCFEFYVYYYTGHYFGGDYVGEFMLLKLIVLEVSIMGV
LVCSGDYLFTLILWEYLGVVSFFLILFYGSFLSLRSSIVTLVSSREGDVCLEVLIGLS
YYIDSGWFPWLVCEFFLVVEFSKSAGYPFISWLLEAMRAPTPVSSLVHSSTLVAAGVWEV
MRYDYLLHFGSSVVIFSIMLLLTVFITGVSSFFFFDLKKIVALSTCNNISWCVLYLIF
GDVMLSLFQLVSHGVSKCVLFMLVGDVMSGSGGSQASNCVYSSVLYGSWNLEGLFAVV
LGLSGVPFIGVFFTKHFLLVNEVGVVINVVVGLVVSVCVFLSYVYSFRLCMILYNSKS
SLSYGVLEFYFGSGLVVYCWLEFVNEFYLFLLLDEVNYLVVVCSVSLVEVQFLAFWLSVME
YDSMVEGWWSGSLEGCDNLVEWEFYEVEFYGGLYVINFFFFRWDYLVLGLEFYGVGRISSS
VYGWVMLNIFLFGVFGLFIYILVA"

repeat region 6547..6990
/note="Repeat unit 1"

repeat region 6991..7431
/note="Repeat unit 2"

repeat region  7432..7872
/note="Repeat unit 3"

repeat region 7873..8313
/note="Repeat unit 4"

repeat region 8314..8754
/note="Repeat unit 5"

repeat region 8755..9195
/note="Repeat unit 6"

repeat region 9196..9636
/note="Repeat unit 7"

repeat region 9637..10077
/note="Repeat unit 8"

repeat region 10078..10518
/note="Repeat unit 9"

repeat region 10519..10963
/note="Repeat unit 10"

gene 10847..10913
/locus_tag="F1851 mgt09"
/db_xref="GeneID:41697828"

tRNA 10847..10913
/locus_tag="F1851 mgt09"
/product="tRNA-Gly"
/db_xref="GeneID:41697828"

gene 10917..11564
/gene="COX3"
/locus_tag="F1851 mgp08"
/db_xref="GeneID:41697846"

CDS 10917..11564
/gene="COX3"


https://www.ncbi.nlm.nih.gov/gene/41697845
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=6547&to=6990
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=6991&to=7431
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=7432&to=7872
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=7873&to=8313
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=8314&to=8754
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=8755&to=9195
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=9196&to=9636
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=9637&to=10077
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=10078&to=10518
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=10519&to=10963
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=10847&to=10913
https://www.ncbi.nlm.nih.gov/gene/41697828
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=10847&to=10913
https://www.ncbi.nlm.nih.gov/gene/41697828
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=10917&to=11564
https://www.ncbi.nlm.nih.gov/gene/41697846
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=10917&to=11564
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/locus_tag="F1851 mgp08"

/codon_start=1

/transl table=9

/product="cytochrome c¢ oxidase subunit III"

/protein id="YP 009688051.1"

/db_xref="GeneID:41697846"
/translation="MSVIPAFSASFVGLGLVGLFLWKVSFVFIVLVCVVLLIVIFLYD
SLSCVVHHYESAFWLFVLSEVIVFGSFLICCLFFDCWSYVSLSSSLEIPFVGCFEFVLLG
SSITVTGFHHLLGWRCCDLLLFMTIVLGLSFVVLQILEMEEVSCNIVDGSEFYSSSFCT
VGLHFSHVVLGVIGLVTLFLVGSDNFGVYRCTVLAWYWHEVDYIWLLVYTVVYVC"
11563..11631

/locus_tag="F1851 mgtlO"

/db_xref="GeneID:41697829"

11563..11631

/locus_tag="F1851 mgtlO"

/product="tRNA-His"

/db_xref="GeneID:41697829"

11633..12700

/gene="CYTB"

/locus_tag="F1851 mgp07"

/db_xref="GeneID:41697847"

11633..12700

/gene="CYTB"

/locus_tag="F1851 mgp07"

/codon_start=1

/transl table=9

/product="cytochrome b"

/protein id="YP 009688052.1"

/db_xref="GeneID:41697847"
/translation="MIVLFRRNLIDLPINYSLNYYWSSGFVLSVFMILQIVTGVLLSF
VYVADFMCSFEFMVMNLSNDSFEFTWCLRYWHMVGVNVLEILLEFFHMGMALYYGSYVKKG
VWNVGFILYLLVMGEAFTGYILPWHOMSYWAATVLTSIIDSLPVVGSIVYKYVVGGES
VSGDTLIRIFSVHICLGFVILGLMIVHLFYLHKDGNSNPLEFSFYSFNDLVYFHSYFTV
KDLVLFLVTCSLVVEWLFFVPDLLVDIESYLEADYLNTPVSIKPEWYFLAFYAILRCI
NSKVGGLLLIMSFIFFLWIPTEGGSSVYSVWRQVNFWLIVSLFLSLTYLGGCHPEYPY
LMVCQLFSLMMVLMMLVEFKLY"

12714..12974

/gene="ND4L"

/locus_tag="F1851 mgp06"

/db_xref="GeneID:41697830"

12714..12974

/gene="ND4L"

/locus_tag="F1851 mgp06"

/codon_start=1


https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619714
https://www.ncbi.nlm.nih.gov/gene/41697846
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=11563&to=11631
https://www.ncbi.nlm.nih.gov/gene/41697829
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=11563&to=11631
https://www.ncbi.nlm.nih.gov/gene/41697829
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=11633&to=12700
https://www.ncbi.nlm.nih.gov/gene/41697847
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=11633&to=12700
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619715
https://www.ncbi.nlm.nih.gov/gene/41697847
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=12714&to=12974
https://www.ncbi.nlm.nih.gov/gene/41697830
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=12714&to=12974

/transl table=9
/product="NADH dehydrogenase subunit 4L"
/protein id="YP 009688053.1"

/db_xref="GeneID:41697830"
/translation="MVTLFLLFSFVIMVSYFLTVGRFLNSLIILENFNVLVLLFCLLF
SSLDNHMIFITLMVISTLEIIISLTVLTRVWECSSCLELVDE"
gene 12935..14194
/gene="ND4"
/locus_tag="F1851 mgp0O5"
/db_xref="GeneID:41697831"
CDS 12935..14194
/gene="ND4"
/locus_tag="F1851 mgp05"
/codon_start=1
/transl table=9
/product="NADH dehydrogenase subunit 4"
/protein id="YP 009688054.1"

/db_xref="GeneID:41697831"
/translation="MSVFFLFGVGWFLIVSVVLLFSLLYSCGVGCCWLVCDKVCNSLF
VEDSASFYLVVLVLILGLYSQVMFFGLLTIQVRVFLSVSMVFAILCFCINHSIFFWCV
YELSMFPLLYLIFSESPYSERFLASWYFSGYLLSTSLPLILILLYLSYVNGSFFEFSEW
CYGGDVSLSIFYVLSEVFFTKVPLVPFHTWLPIVHAEATSVVSIFLSGYIMKLGLLGV
YRSTFFILDLSFVGYLFICCLVAIGFLVTACSELDGKRWLAFLSLSHIVVPFLGFEVS
DWISVGYSFFYCLGHGLSAAIVEFGLLWCFYDVSNTRNWVLLKSGVGGVVSMVIVVLSM
LSLCSFPTTVQFFCEVYLVVQCSGVLLYLLFWVCYLFFGGLVPLVLCGYLLIRSEYYE
FVCVSYHCYYFFLCYLGVWCYFAIVVL"

gene 14198..14259
/locus_tag="F1851 mgtll"
/db_xref="GeneID:41697832"

tRNA 14198..14259
/locus_tag="F1851 mgtll"
/product="tRNA-GIn"
/db_xref="GeneID:41697832"

gene 14259..14321
/locus_tag="F1851 mgtl2"
/db_xref="GeneID:41697848"

tRNA 14259..14321
/locus_tag="F1851 mgtl2"
/product="tRNA-Phe"
/db_xref="GeneID:41697848"

gene 14318..14383
/locus_tag="F1851 mgtl3"
/db_xref="GeneID:41697849"

tRNA 14318..14383


https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619716
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https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=12935&to=14194
https://www.ncbi.nlm.nih.gov/Taxonomy/Utils/wprintgc.cgi?mode=c#SG9
https://www.ncbi.nlm.nih.gov/protein/1737619717
https://www.ncbi.nlm.nih.gov/gene/41697831
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=14198&to=14259
https://www.ncbi.nlm.nih.gov/gene/41697832
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=14198&to=14259
https://www.ncbi.nlm.nih.gov/gene/41697832
https://www.ncbi.nlm.nih.gov/nuccore/NC_044548.1?from=14259&to=14321
https://www.ncbi.nlm.nih.gov/gene/41697848
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gene

CDS

gene

CDS

gene

tRNA

/locus_tag="F1851 mgtl3"
/product="tRNA-Met"
/db_xref="GeneID:41697849"
14389..14901

/gene="ATP6"
/locus_tag="F1851 mgp04"
/db_xref="GeneID:41697850"
14389..14901

/gene="ATP6"
/locus_tag="F1851 mgp04"
/codon_start=1

/transl table=9
/product="ATP synthase F0 subunit 6"
/protein id="YP 009688055.1"

/db_xref="GeneID:41697850"
/translation="MVVVNDFCSLIGLVYMLVFGRVSYYYFVLLALVLMWFMVYRLPY
CYSVYLFSVFLFCVVEVMEVSLEMCRIFNNVNGFFACFVPLGTPLWICFLVCLAESTIS
YVIRPVVLVLRPFINISLGCFGAVALGNLCFVNCWWGLVLVGLFFYEVEVVLIHWYIV
SSILDFSVDH"

14910..15791

/gene="ND2"

/locus_tag="F1851 mgp0O3"

/db_xref="GeneID:41697833"

14910..15791

/gene="ND2"

/locus_tag="F1851 mgp0O3"

/codon_start=1

/transl table=9

/product="NADH dehydrogenase subunit 2"

/protein id="YP 009688056.1"

/db_xref="GeneID:41697833"
/translation="MFVRVFYFDVVVFSFVFSMLFCFLCCVVDSLFGFWVFLELCGLA
IVPSFFCGLGLNEFYNLYSSVLSYIIMSGLSSVLLISGLLVSSLYYFIFFGEVVKEGLE
PEMLWVYRVESVGSWVFIFLLSVVMKFPVLEFFCFLYQTSGLGLVLVDCWLSIFVCSCL
VWEFSLSLEYIWCHISLSSVSTLVVACEYSETQTCFFIYWYYFFWGLCSIVYFAVVSD
LTDLKGYYFWLFCFLLLVTPLSMPLIYKISVCVGIFYSSIYILLVWVVYSFSEQFFLFE
KLGGDYFYSSVENCWVE"

15817..15877

/locus_tag="F1851 mgtl4"

/db_xref="GeneID:41697834"

15817..15877

/locus_tag="F1851 mgtl4"

/product="tRNA-Val"

/db_xref="GeneID:41697834"
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15883..15948
/locus_tag="F1851 mgtl5"
/db_xref="GeneID:41697851"
15883..15948
/locus_tag="F1851 mgtl5"
/product="tRNA-Ala"
/db_xref="GeneID:41697851"
15947..16013
/locus_tag="F1851 mgtle"
/db_xref="GeneID:41697852"
15947..16013
/locus_tag="F1851 mgtle"
/product="tRNA-Asp"
/db_xref="GeneID:41697852"
16016..16909

/gene="ND1"
/locus_tag="F1851 mgp02"
/db_xref="GeneID:41697853"
16016..16909

/gene="ND1"
/locus_tag="F1851 mgp0O2"
/codon_start=1

/transl table=9

/product="NADH dehydrogenase
/protein id="YP 009688057.1"

/db_xref="GeneID:41697853"

subunit 1"

/translation="MVVFGLVSGVFGLLISLLIIAFFVLGERKVLGYSQSRKGPNKVG

VIGLLOQSFADLLKLVIKFKCEYFQSRSYVGLFGVVLLMALVIVYSFIYGSYYSASYSG

LSVLWFLAAASTSSYSLLCTGWGGYNNYSFLSSVRCAFGSVSFEACFMCVVIFCALCS

CSYNLIDEFYYNCWLSLLLFPLIYVLFLICILCETNRTPFDYGEAESELVSGENVEYSG

IYFTCLFACEYIIIYVFSWLGVVLMFGGGFIGMLVLVENLLEFMWARATLPRVRYDCFE

VNFFWEVCLCMLILGLFAIVN"
16925..16992
/locus_tag="F1851 mgtl7"
/db_xref="GeneID:41697835"
16925..16992
/locus_tag="F1851 mgtl7"
/product="tRNA-Asn"
/db_xref="GeneID:41697835"
16998..17060
/locus_tag="F1851 mgtl8"
/db_xref="GeneID:41697854"
16998..17060
/locus_tag="F1851 mgtl8"
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/product="tRNA-Pro"

/db _xref="GeneID:41697854"
17061..17125
/locus_tag="F1851 mgtl9o"
/db _xref="GeneID:41697855"
17061..17125
/locus_tag="F1851 mgtl9o"
/product="tRNA-Ile"
/db_xref="GeneID:41697855"
17129..17190
/locus_tag="F1851 mgt20"
/db_xref="GeneID:41697856"
17129..17190
/locus_tag="F1851 mgt20"
/product="tRNA-Lys"
/db_xref="GeneID:41697856"
17193..17540

/gene="ND3"
/locus_tag="F1851 mgpOl"
/db_xref="GeneID:41697857"
17193..17540

/gene="ND3"
/locus_tag="F1851 mgpOl"
/codon_start=1

/transl table=9
/product="NADH dehydrogenase subunit 3"
/protein id="YP 009688058.1"

/db_xref="GeneID:41697857"
/translation="MVVLFFVFFVFFLFGFVIYFFNCGLLNKYGVVGFEWGSSYECGF
FSAMISLDCFSFTYFSLLVVEVIFDLEVSLLLNMPLQGVLEFGNFWCYYFFLLVMFLGE
VVELFSGYVRWVY"

17539..17597

/locus_tag="F1851 mgt21l"

/db_xref="GeneID:41697836"

17539..17597

/locus_tag="F1851 mgt21l"

/product="tRNA-Ser"

/db_xref="GeneID:41697836"

17606..17672

/locus_tag="F1851 mgt22"

/db_xref="GeneID:41697858"

17606..17672

/locus_tag="F1851 mgt22"

/product="tRNA-Trp"
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ttggtgtatg
tgtttaatta
tggtgttttt
cgttattggce
tatgtttggt
ctaataggaa
gttttgggtt
gtatgttgtg
ttggattttt
aattttagct
aagttaatca
aatttgttaa
ttttaggcac
ataaaaaaat
tttaatttat
ttaggttacc
aggttgggtt
ttatggatgt
taagatggat
tttgagtttt



5161
5221
5281
5341
5401
5461
5521
5581
5641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021
7081
7141
7201
7261
7321
7381
7441
7501
7561
7621
7681
7741

gtggtgtatt
actatgggtt
gtgatgcttt
gattatgttg
ttggtatgta
aggttttttt
ttggtgtcgt
attgacagtg
gctggttatc
tctctggtte
tatttgttac
tttattactg
acttgtaata
ttatttcagt
gtgatgagcg
gggtcgtgga
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gttactagta
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ttttgttagt
gttattggtt
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ggtttatgtt
gtggtgatta
tgattttgtt
ctcggtttgg
ggtggtttcc
cttttattag
attcttctac
attttggtag
gggttaggag
atatttcttg
tggtgagtca
gtaggggtgg
atttgtttgg
tttttactaa
gtttggttgt
ttttgtataa
tggtggttta
attatttggt
tgtctgttat
gtgataattt
tttttttctt
gtagctctgt
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tttgtgaaat
agtgtgagtt
agtatggttt
ttttatgaag
tatttggtgt
gtaatgttaa
taagtaaatt
atatagatag
tattaataac
gtaagtaatg
aggtgacata
aattttttct
agtagctctg
tttatttata
taatatatga
gggggcccca
aaaatcaata
ccaaaaaaat
ttcttttgtt
ttttatggtg
ttgtttggtg
tttatattat
aatactatac
ttttatgtat
ataaatttcg

ttaggtttag
tggtaacgtt
ctggtcatta
ttgttaggat
gagagtattt
tacgttcttc
tgattggttt
tggtagtttt
gggcccccac
ggtttgttat
ttatgctttt
agaagattgt
ttggtgatgt
tatttatgtt
tgtataggtc
gtttgtccgg
ttgttggtgt
cgtatgtgta
atggtgtttt
tttatttgtt
tagtgtttgt
ttgggtggtg
tattttatgg
tagggttatt
aaattttttt
tgaatgtttt
tctctattaa
attattgatt
ttactagtat
agtatgtctg
ttcgttggga
tctatggttg
ttttagttgc
aacgaaagta
tatatgtata
atgtgatatt
gatctagatt
ggtttggggce
tcggtcgcat
tgttcggttt
actaataaat
atatatgggg
gtgttttggt
tattatgttt

atttttgtct
tgggttattg
tttcggcggt
tatgggggtg
aggtgttgtt
tattgttacg
aagttattat
ttctaagagt
cccagttagt
gcgttatgac
gttgacggtt
ggctttgtcg
tatgttgtcg
agttggtgat
tgttttgtat
tgttccattt
tgttattaat
ttcttttcgg
gttttatttt
tttgttgtta
tcagtttctt
gagaggtagg
tggtttatat
ttatggtgtc
gtttggtgtg
tatattatac
tactatacat
ttatgtatgt
aaatttcgta
tgattcctgce
ttatttggtg
ggtaatgtta
gtaagtaaat
aatatagata
gtattaataa
tgtaagtaat
taggtgacat
taattttttc
tagtagctct
gtttatttat
ataatatatg
tgggggcccce
taaaatcaat

tccaaaaaaa



7801
7861
7921
7981
8041
8101
8161
8221
8281
8341
8401
8461
8521
8581
8641
8701
8761
8821
8881
8941
9001
9061
9121
9181
9241
9301
9361
9421
9481
9541
9601
9661
9721
9781
9841
9901
9961
10021
10081
10141
10201
10261
10321
10381

tgatctagat
tggtttgggg
gtcggtcgceca
gtgttcggtt
tactaataaa
catatatggg
tgtgttttgg
gtattatgtt
tgcgtttagt
gtgttagggt
ttaaaaattt
aatttgaatg
atagtctcta
taacattatt
aatgttacta
cataagtatg
ttctttcgtt
tctgtctatg
tatattttag
atgaaacgaa
cccatatatg
aataatgtga
aaatgatcta
tgttggtttg
ggtgtcggtce
ggtgtgttceg
ttatactaat
atacatatat
gtatgtgttt
ttcgtattat
tcctgecgttt
ttggtgttag
atgttaaaaa
gtaaatttga
tagatagtct
taataacatt
agtaatgtta
tgacataagt
tttttcttte
agctctgtct
atttatattt
tatatgaaac
ggccccatat

atcaataatg

ttaggtgaca
ctaatttttt
ttagtagctc
tgtttattta
tataatatat
gtgggggccc
ttaaaatcaa
ttccaaaaaa
gcttcttttg
tattttatgg
ttttgtttgg
tttttatatt
ttaatactat
gattttatgt
gtataaattt
tctgtgattc
gggattattt
gttgggtaat
ttgcgtaagt
agtaaatata
tatagtatta
tatttgtaag
gatttaggtg
gggctaattt
gcattagtag
gtttgtttat
aaatataata
9999tggggg
tggttaaaat
gttttccaaa
agtgcttctt
ggttatttta
tttttttgtt
atgtttttat
ctattaatac
attgatttta
ctagtataaa
atgtctgtga
gttgggatta
atggttgggt
tagttgcgta
gaaagtaaat
atgtatagta
tgatatttgt

taagtatgtc
ctttcgttgg
tgtctatggt
tattttagtt
gaaacgaaag
catatatgta
taatgtgata
atgatctaga
ttggtttggg
tgtcggtcge
tgtgttcggt
atactaataa
acatatatgg
atgtgttttg
cgtattatgt
ctgcgtttag
ggtgttaggg
gttaaaaatt
aaatttgaat
gatagtctct
ataacattat
taatgttact
acataagtat
tttctttcgt
ctctgtctat
ttatatttta
tatgaaacga
ccccatatat
caataatgtg
aaaatgatct
ttgttggttt
tggtgtcggt
tggtgtgttc
attatactaa
tatacatata
tgtatgtgtt
tttcgtatta
ttcctgegtt
tttggtgtta
aatgttaaaa
agtaaatttg
atagatagtc
ttaataacat

aagtaatgtt

tgtgattcct
gattatttgg
tgggtaatgt
gcgtaagtaa
taaatataga
tagtattaat
tttgtaagta
tttaggtgac
gctaattttt
attagtagct
ttgtttattt
atataatata
ggtgggggcec
gttaaaatca
tttccaaaaa
tgcttctttt
ttattttatg
tttttgtttg
gtttttatat
attaatacta
tgattttatg
agtataaatt
gtctgtgatt
tgggattatt
ggttgggtaa
gttgcgtaag
aagtaaatat
gtatagtatt
atatttgtaa
agatttaggt
ggggctaatt
cgcattagta
ggtttgttta
taaatataat
tggggtgggg
ttggttaaaa
tgttttccaa
tagtgcttct
gggttatttt
atttttttgt
aatgttttta
tctattaata
tattgatttt

actagtataa

gcgtttagtg
tgttagggtt
taaaaatttt
atttgaatgt
tagtctctat
aacattattg
atgttactag
ataagtatgt
tctttcgttg
ctgtctatgg
atattttagt
tgaaacgaaa
ccatatatgt
ataatgtgat
aatgatctag
gttggtttgg
gtgtcggtcg
gtgtgttcgg
tatactaata
tacatatatg
tatgtgtttt
tcgtattatg
cctgcgttta
tggtgttagg
tgttaaaaat
taaatttgaa
agatagtctc
aataacatta
gtaatgttac
gacataagta
ttttcttteg
gctctgtcta
tttatatttt
atatgaaacg
gccccatata
tcaataatgt
aaaaatgatc
tttgttggtt
atggtgtcgg
ttggtgtgtt
tattatacta
ctatacatat
atgtatgtgt
atttcgtatt

cttcttttgt
attttatggt
tttgtttggt
ttttatatta
taatactata
attttatgta
tataaatttc
ctgtgattcc
ggattatttg
ttgggtaatg
tgcgtaagta
gtaaatatag
atagtattaa
atttgtaagt
atttaggtga
ggctaatttt
cattagtagc
tttgtttatt
aatataatat
gggtgggggc
ggttaaaatc
ttttccaaaa
gtgcttcttt
gttattttat
ttttttgttt
tgtttttata
tattaatact
ttgattttat
tagtataaat
tgtctgtgat
ttgggattat
tggttgggta
agttgcgtaa
aaagtaaata
tgtatagtat
gatatttgta
tagatttagg
tggggctaat
tcgcattagt
cggtttgttt
ataaatataa
atggggtggg
tttggttaaa
atgttttcca



10441
10501
10561
10621
10681
10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11401
11461
11521
11581
11641
11701
11761
11821
11881
11941
12001
12061
12121
12181
12241
12301
12361
12421
12481
12541
12601
12661
12721
12781
12841
12901
12961
13021

aaaaaatgat
ttttgttggt
tatggtgtcg
tttggtgtgt
atattatact
actatacata
tatgtatgtg
aatttcgtat
ctgtgattcc
ggaaggttag
tatatgatag
taagggaggt
cttatgttag
gttctaggat
ttttgtttat
aggaggttag
gtttacattt
gaagagataa
attatatttg
ttaaactggc
gttgtttcgg
tagtggtttt
ttttgtgtat
ttcatttttc
tttgttattt
ttgaaatgtt
tttaccttgg
gttgcctgtg
tgatacgtta
gatgattgtt
ttactcgttt
gtttttggtc
ggatattgag
atgatatttt
gctgctgatt
ttatagggtg
ttatttaggt
gatgatggtg
ctttattttt
ttttaaatag
tgttttcttc
aaattattat
tggttgattt
tggttgttgt

ctagatttag
ttggggctaa
gtcgcattag
tcggtttgtt
aataaatata
tatggggtgg
ttttggttaa
tatgtttttt
tgcgtttagt
gtttgtgttt
tctaagttgt
gatagttttt
tttgtctagt
tactgttact
gactatagtt
ttgtaatatt
tagacatgtt
ttttggtgtt
gcttcttgtg
agattgtggt
cgtaatttga
gtgttgtctg
gtggctgatt
acttgatgtc
tttcacatgg
ggttttattt
catcaaatgt
gttggttcta
attcgtatat
catttgtttt
aatgatttgg
acttgtaggt
tcatatttgg
ttagcatttt
atgtctttta
tggcgtcagg
gggtgccatc
ttgatgatgc
attgtttagt
tttaattatt
tttggataat
taggctgact
ttaattgtta
tggttagtgt

gtgacataag
ttttttcttt
tagctctgtc
tatttatatt
atatatgaaa
gggccccata
aatcaataat
ttccaaaaaa
gcttcttttg
attgttttag
gtggttcatc
ggtagatttt
tcgttggaga
ggttttcacc
ttgggtttga
gttgatggta
gttttggggg
tatcgttgta
tatacggttg
tttgttgaat
tagatttacc
tgtttatgat
ttatgtgtag
ttcggtattg
gcatggcttt
tatatttgtt
cttattgggc
tagtttataa
tttcggttca
atcttcataa
tgtattttca
tagtagtttt
aggctgatta
atgctattct
ttttttttct
ttaatttttg
cggagtatcc
ttgtttttaa
tttgtaatta
cttgagaaat
catatgatct
gtattaactc
gtgtagttct
gtgataaggt

tatgtctgtg
cgttgggatt
tatggttggg
ttagttgcgt
cgaaagtaaa
tatgtatagt
gtgatatttg
atgatctaga
ttggtttggg
tttgtgtagt
actatgagtc
tgatttgttg
ttccgtttgt
atttattggg
gttttgtggt
ggttttattc
ttattgggtt
ctgtgttggce
tttatgtatg
actggtttgt
gattaattat
tcttcagatt
gttttttatg
gcatatggtt
gtattatgga
ggttatgggt
tgctactgtt
gtatgttgtt
tatttgtttg
ggatggtaat
ttcgtatttt
ttgattgttt
tttaaatact
tcggtgtata
gtgaataccg
attaattgtg
ttatttgatg
gttgtactaa
tggttagtta
ttaatgtgtt
ttattacatt
gggtatgaga
gttgtttagt
atgtaatagg

attcctgcegt
atttggtgtt
taatgttaaa
aagtaaattt
tatagatagt
attaataaca
taagtaatgt
tttaggtgac
gctggttggg
gttgcttata
ggctttttgg
tctgtttttt
tgggtgtttt
ttgacgttgt
gttacagata
gagtagtttc
ggtaacgttg
gtggtattga
ttagttacta
attagtaatt
tctttaaatt
gttactggag
gttatgaatt
ggtgtgaatg
agttatgtta
gaggcgttta
cttacttcaa
ggtggttttt
ggttttgtga
agtaatccgt
actgtaaagg
tttgtgcctg
ccagttagga
aattctaagg
acagaaggtg
agtttatttt
gtttgtcagt
ttgttgttga
ttttttaact
ggttcttttg
gatggtgatt
gtgttcttct
ttgttgtata
ttgtttgtgt

ttagtgcttc
agggttattt
aatttttttg
gaatgttttt
ctctattaat
ttattgattt
tactagtata
ataagtatgt
ttatttttgt
gttatctttt
ttgtttgtgt
gattgctggt
gttttgttag
tgtgatttgc
ttagagatgg
tgtacagttg
tttttggttg
cattttgtag
ataggttagt
ggatgattgt
attattgaag
tattattgtc
tatctaatga
tgttgtttat
agaagggtgt
ctggttatat
ttattgatag
cggtgtccgg
tactaggttt
tgttttcgtt
atttggtatt
atttgctggt
ttaagccgga
ttggtgggtt
ggtcgagtgt
tgtcgttgac
tatttagatt
gaggtggtta
gttgggcgtt
ttttgtttat
tctactctgg
tgtttggagt
gatgtggggt
ttgattcagc



13081
13141
13201
13261
13321
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
14161
14221
14281
14341
14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
15061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661

atcattttat
tggtctatta
gtgtttttgt
tttgttatat
tttttctggt
ctatgttaat
tattttttat
gtgattacca
tattatgaag
ttttgttggt
cagggagttg
atttttaggg
ggggcatggg
aaatactcgt
tgttgtgttg
agtgtatttg
tttgtttttt
gtattatgaa
ggtttggtgt
tgtgttttgg
cgtcaatttg
tagggttcat
aatgattttt
tactattttg
tgttataggg
tcgttattta
ctaggaactc
atacgtcctg
gcagtggcat
ttgttttttt
gatttttcag
ttgttttttc
tattcgggtt
gtggtcttgg
ctgggttatc
ttttttttgg
tatttagagt
tgttattttt
ggttgtctat
tatggtgtca
agacgcaaac
tttattttgc
gttttttgtt

tgggcatatt

ttggttgtat
actattcagg
attaatcatt
ttgattttta
tatctgttaa
gggtcatttt
gttttgtcat
atagttcatg
ttgggattat
tatttattta
gatggtaagc
ttttttgtta
ttaagtgcag
aactgggttt
aggatgttga
gttgttcagt
ggtggattgg
tttgtctgtg
tatttcgcga
tcatgaagga
aagcgttgga
gtccctatta
gttctttaat
ttttattggc
tttatttgtt
tgtgtcgtat
ctttatggat
ttgtattggt
tgggtaattt
atgaagtttt
tcgatcatta
atttgtgttt
ttgagttttt
gttaaatttt
gtctgtgttg
gtttgttgta
tggtagatgg
ctgttttttg
atttgtgtgc
tatttcgtta
ttgttttttt
ggtcgtctct
acttgttact
ttactcttct

tggtgttaat
ttcgggtttt
cgatattttt
gtgagtctcc
gtactagctt
tttttagtga
ttgtgttttt
ctgaggccac
tgggtgttta
tttgttgtct
gttggttggce
gtgattgaat
ccatagtatt
tattaaagtc
ggttatgttc
gctctggtgt
ttccattggt
tttcttacca
tagttgtgct
gattagttat
gataactttt
tacacattct
tggtttggtt
gttggtatta
ttccgttttt
ttttaataaa
atgtttttta
tttgcgtcct
gtgttttgtt
tgttgtatta
ggttgatata
tctatgttgt
ttagagttat
tataatttgt
ttaatttctg
aagtttggtt
gtgtttatat
tatcaaactt
aggtgtttgg
tcgtectgttt
atttattggt
gatttaacag
ccattgtcta
atatatatat

tttaggtttg
tttgtctgtt
ttggtgtgtc
gtattctgag
gccgttaatc
atggtgttat
cactaaggtt
tagtgtagta
tcgtagtacg
tgttgctatt
gtttttgagt
tagtgttggt
tggtttattg
tggtgtgggt
tttccececact
gttgctctat
tttatgtggt
ttgttattat
atagtggttt
ccgttaaatt
gttagagaga
tgtgtctggt
tatatgttgg
atgtggttta
ttgttttgtg
gttaatggat
gtgtgcttgg
tttattaata
aattgttgat
atccattggt
tgtttgtacg
tttgtttttt
gtgggttggce
ataggtctgt
ggttgttagt
tatttccatt
ttcttttgag
ctgggttggg
tgtggttttt
ctacgttagt
attatttttt
atttgaaggg
tgccattgat
tgttggtttg

tatagacaag
aggatggttt
tatgaattgt
cggtttttgg
cttatattgt
gggggtgatg
cctttagttc
tctatctttt
ttttttattc
gggtttttgg
ttgtctcata
tataggtttt
tggtgttttt
ggtgttgtta
actgttcagt
ttattgtttt
tatttactaa
ttttttttgt
aatgaggtgt
tcttttagcect
ctggtaagtt
tgagtttgat
tgtttggtcg
tggtttatcg
tggtttttgt
tttttgcttg
ccgagtctat
ttaggttggg
gagggttggt
acattgtgtc
ggtcttttat
gtgttgtgtg
aattgttcct
tttaagatat
tagcaggttg
tatgttgtgg
tgttgtgatg
tttggtgctt
taggttaagt
tgttgcgtgt
ttgggggctg
atattatttt
ctataagata

ggttgtttat

ttatgttttt
ttgctatttt
cgatgtttcc
ccagatgata
tgtatttgtc
tttctttaag
cttttcacac
taagcggata
ttgatttatc
ttactgcatg
ttgttgttcc
tttattgttt
atgatgtttc
ggatggttat
ttttttgcga
gggtatgtta
ttcgtagtga
gttatttagg
ttttgcattt
taaattaaag
aatgaaactg
ggttgttgtt
tgtgtcatat
tttgccatat
gatgtttgtg
ttttgtccecg
tagttatgtt
gtgttttggt
tttagttgga
taggatttta
tttgatgttg
gtggatagat
tcattttttt
ataataatgt
tactatttta
gtgtatcgtg
aagtttcctg
gttgattgtt
ttggagtata
ttctatagtg
tgtagaattg
tggctatttt
agtgtgtgtg
agtttttctg



//

15721
15781
15841
15901
15961
16021
16081
16141
16201
16261
16321
16381
16441
16501
16561
16621
16681
16741
16801
16861
16921
16981
17041
17101
17161
17221
17281
17341
17401
17461
17521
17581
17641

agcaattttt
gggttgagta
cgttttacac
aaaatattga
aattagaata
tgtttttggg
ttttgtttta
ggttggtgta
taagtgtttt
ggctttggtg
cctctcegtg
tggttggggt
tgttaggttt
gtataattta
ttatgtgtta
agaggctgaa
gtgtttattt
gatgtttggt
gtgggctcgg
agtttgttta
catgagtctg
cattatggtc
ggtctcgtgg
tgtgaattta
acctcagtaa
tttttttttt
gtgttgttgg
gtttggattg
tggaggtatc
gttactattt
atgtgcgttg
aggtttgact
gacgtttagg

tctgtttaag
gactaatttg
gcgatggaac
gtttgcgtct
tcgatttgtc
ttagtctctg
ggggagcgta
attggtttgt
tacttccaaa
attgtttatt
ttgtggtttt
ggttacaaca
gaggcttgtt
attgattttt
tttttaatat
agagagttgg
gcttgtgagt
ggcggtttta
gcgacattac
tgtatgttga
tatagattat
gatgtggctt
agaggtttgg
ttttccgtta
tgtggttttc
gtttggtttt
gtttgagtgg
ttttaggttt
tttgttgttg
ttttttgttg
ggtttattag
ttctctttgg

ggctgtttta

ttgggtggtg
ttgatatgtt
tcagtttgag
caatgatggg
ttatcgatgg
gagtttttgg
aggttttggg
tgcagaggtt
gtcgtaggta
catttattta
tggctgccge
attattcatt
ttatgtgtgt
attataattg
gtatattgtg
tcagtgggtt
atattattat
tcggtatgtt
cacgtgttcg
ttttagggct
cgaaatcgtg
actttagttt
ttaatagggc
atactatggt
actgtgggtt
gttatttatt
ggcagttctt
acttattttt
aatatgcctt
gtgatgtttt
agaaaattgt
tttatataag

ggtcatctta

attattttta
actattgtaa
ctttactaga
tagttactct
tggttttgtt
tttgttgatt
ctattctcag
tgctgattta
tgttggtttg
tggtagatat
cagaacatct
tttaaggtcg
ggtgattttt
ttgattaagt
tgaaactaat
taaagttgag
atatgtgttt
ggtgttagtg
ttatgattgt
gtttgctatt
atgctgttaa
aattgcagaa
tgcatagcag
ccatatatct
tgatggttgt
tttttaattg
atgaatgtgg
cgttgttggt
tgcagggggt
tgggttttgt
ggagttactg
gttaagttag
tggtt

cagtagtgta
tgtagtttat
tttaacgtta
tatgttggtg
tatcaggttg
agtttgttaa
tctcgtaagg
ttgaagttgg
tttggtgttg
tatagagcta
aggtattctt
gttcgatgtg
tgtgctttgt
ttgttattat
cgtacgccat
tatagtggta
tcatggttgg
tttaatttat
tttgtaaaat
gttaattaaa
cttcaagaaa
tgtgggtttt
gttactttga
atattaagag
tttgtttttt
tgggttgtty
gtttttttct
tgtttttgtt
actgtttggt
tgttgaattg
ctaataattt

ttttgactgt

tttaattgct
aaaaaatttt
tagtttatta
atcttagttt
ctcaggtggt
taattgcctt
gccctaacaa
taattaagtt
tgttattaat
gttatagagg
tgttgtgtac
cttttggatc
gtagttgtag
ttccattaat
ttgattatgg
tttattttac
gagttgtgtt
tattttttat
ttttttgaga
ttttgtgttg
tggttatcgc
gggtatcctt
tatagtaaat
ctgagttctt
gttttttttg
aataagtatg
gctatgatta
atttttgatt
aatttttggt
tttagtgggt
tgtgtcattt

acgttttcaa
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