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LOCUS       MW090971               19800 bp    cRNA    linear   SYN 02-NOV-2020

DEFINITION  Mutant Measles morbillivirus strain MeVvac2-SARS2-S(H), complete

            genome.

ACCESSION   MW090971

VERSION     MW090971.1

KEYWORDS    .

SOURCE      Measles morbillivirus

  ORGANISM  Measles morbillivirus

            Viruses; Riboviria; Orthornavirae; Negarnaviricota;

            Haploviricotina; Monjiviricetes; Mononegavirales; Paramyxoviridae;

            Orthoparamyxovirinae; Morbillivirus.

REFERENCE   1  (bases 1 to 19800)

  AUTHORS   Hoerner,C., Schuermann,C., Auste,A., Ebenig,A., Muraleedharan,S.,

            Dinnon,K.H. III, Scholz,T., Herrmann,M., Schnierle,B., Baric,R.S.

            and Muehlebach,M.D.

  TITLE     A Highly Immunogenic and Effective Measles Virus-based Th1-biased

            COVID-19 Vaccine

  JOURNAL   Unpublished

REFERENCE   2  (bases 1 to 19800)

  AUTHORS   Hoerner,C., Schuermann,C., Auste,A., Ebenig,A., Muraleedharan,S.,

            Dinnon,K.H. III, Scholz,T., Herrmann,M., Schnierle,B., Baric,R.S.

            and Muehlebach,M.D.

  TITLE     Direct Submission

  JOURNAL   Submitted (09-OCT-2020) Abteilung Veterinaermedizin,

            Paul-Ehrlich-Institut, Paul-Ehrlich-Str. 51-59, Langen, Hessia

            63225, Germany

COMMENT     ##Assembly-Data-START##

            Assembly Method       :: BWA mem v. v 0.7.12-r1039

            Sequencing Technology :: Illumina

            ##Assembly-Data-END##

FEATURES             Location/Qualifiers

     source          1..19800

                     /organism="Measles morbillivirus"

                     /mol_type="viral cRNA"

                     /strain="MeVvac2-SARS2-S(H)"

                     /db_xref="taxon:11234"

                     /country="Germany"

                     /note="recombinant measles virus strain expressing the

                     SARS-CoV-2 spike glycoprotein (S); designed for vaccine

                     production; derived from measles virus vaccine strain

                     Edmonston B/Moraten"

     gene            56..1685

                     /gene="N"

     CDS             108..1685

                     /gene="N"

                     /codon_start=1

                     /product="nucleocapsid protein"

                     /protein_id="QOT47599.1"

                     /translation="MATLLRSLALFKRNKDKPPITSGSGGAIRGIKHIIIVPIPGDSS

                     ITTRSRLLDRLVRLIGNPDVSGPKLTGALIGILSLFVESPGQLIQRITDDPDVSIRLL

                     EVVQSDQSQSGLTFASRGTNMEDEADQYFSHDDPISSDQSRFGWFGNKEISDIEVQDP

                     EGFNMILGTILAQIWVLLAKAVTAPDTAADSELRRWIKYTQQRRVVGEFRLERKWLDV

                     VRNRIAEDLSLRRFMVALILDIKRTPGNKPRIAEMICDIDTYIVEAGLASFILTIKFG

                     IETMYPALGLHEFAGELSTLESLMNLYQQMGETAPYMVILENSIQNKFSAGSYPLLWS

                     YAMGVGVELENSMGGLNFGRSYFDPAYFRLGQEMVRRSAGKVSSTLASELGITAEDAR

                     LVSEIAMHTTEDKISRAVGPRQAQVSFLHGDQSENELPRLGGKEDRRVKQSRGEARES

                     YRETGPSRASDARAAHLPTGTPLDIDTATESSQDPQDSRRSADALLRLQAMAGISEEQ

                     GSDTDTPIVYNDRNLLD"

     gene            1748..3402
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                     /gene="P/V/C"
     CDS             1807..3330

                     /gene="P/V/C"
                     /codon_start=1

                     /product="phosphoprotein"

                     /protein_id="QOT47600.1"

                     /translation="MAEEQARHVKNGLECIRALKAEPIGSLAIEEAMAAWSEISDNPG

                     QERATCREEKAGSSGLSKPCLSAIGSTEGGAPRIRGQGPGESDDDAETLGIPPRNLQA

                     SSTGLQCYYVYDHSGEAVKGIQDADSIMVQSGLDGDSTLSGGDNESENSDVDIGEPDT

                     EGYAITDRGSAPISMGFRASDVETAEGGEIHELLRLQSRGNNFPKLGKTLNVPPPPDP

                     GRASTSGTPIKKGTDARLASFGTEIASLLTGGATQCARKSPSEPSGPGAPAGNVPECV

                     SNAALIQEWTPESGTTISPRSQNNEEGGDYYDDELFSDVQDIKTALAKIHEDNQKIIS

                     KLESLLLLKGEVESIKKQINRQNISISTLEGHLSSIMIAIPGLGKDPNDPTADVEINP

                     DLKPIIGRDSGRALAEVLKKPVASRQLQGMTNGRTSSRGQLLKEFQLKPIGKKMSSAV

                     GFVPDTGPASRSVIRSIIKSSRLEEDRKRYLMTLLDDIKGANDLAKFHQMLMKIIMK"

     CDS             1807..2705

                     /gene="P/V/C"
                     /exception="RNA editing"

                     /note="mRNA modified by addition of a G nucleotide"

                     /codon_start=1

                     /product="V protein"

                     /protein_id="QOT47601.1"

                     /translation="MAEEQARHVKNGLECIRALKAEPIGSLAIEEAMAAWSEISDNPG

                     QERATCREEKAGSSGLSKPCLSAIGSTEGGAPRIRGQGPGESDDDAETLGIPPRNLQA

                     SSTGLQCYYVYDHSGEAVKGIQDADSIMVQSGLDGDSTLSGGDNESENSDVDIGEPDT

                     EGYAITDRGSAPISMGFRASDVETAEGGEIHELLRLQSRGNNFPKLGKTLNVPPPPDP

                     GRASTSGTPIKKGHRREISLIWNGDRVFIDRWCNPMCSKVTLGTIRARCTCGECPRVC

                     EQCRTDTGVDTRIWYHNLPEIPE"

     CDS             1829..2389

                     /gene="P/V/C"
                     /codon_start=1

                     /product="C protein"

                     /protein_id="QOT47602.1"

                     /translation="MSKTDWNASGLSRPSPSAHWPSRKLWQHGQKYQTTQDRSEPPAG

                     KRRQAVRVSANHASQQLDQLKAVHLASAVRDLERAMTTLKLWESPQEISRHQALGYSV

                     ITFMITAVKRLRESKMLTLSWFNQALMVIAPSQEETMNLKTAMWILANLIPRDMLSLT

                     GDLLPSLWGSGLLMLKLQKEGRSTSS"

     variation       2498

                     /gene="P/V/C"
                     /note="location of RNA editing"

                     /replace="gg"
     gene            3406..4871

                     /gene="M"

     CDS             3438..4445

                     /gene="M"

                     /codon_start=1

                     /product="matrix protein"

                     /protein_id="QOT47603.1"

                     /translation="MTETYDFDKSAWDIKGSIAPIQPTTYSDGRLVPQVRVIDPGLGD

                     RKDECFMYMFLLGVVEDSDSLGPPIGRAFGFLPLGVGRSTAKPEKLLKEATELDIVVR

                     RTAGLNEKLVFYNNTPLTLLTPWRKVLTTGSVFNANQVCNAVNLIPLDTPQRFRVVYM

                     SITRLSDNGYYTVPRRMLEFRSVNAVAFNLLVTLRIDKAIGPGKIIDNTEQLPEATFM

                     VHIGNFRRKKSEVYSADYCKMKIEKMGLVFALGGIGGTSLHIRSTGKMSKTLHAQLGF

                     KKTLCYPLMDINEDLNRLLWRSRCKIVRIQAVLQPSVPQEFRIYDDVIINDDQGLFKV

                     L"

     gene            4875..7247

                     /gene="F"

     CDS             5449..7110

                     /gene="F"

                     /codon_start=1

                     /product="fusion protein"

                     /protein_id="QOT47604.1"

                     /translation="MSIMGLKVNVSAIFMAVLLTLQTPTGQIHWGNLSKIGVVGIGSA

                     SYKVMTRSSHQSLVIKLMPNITLLNNCTRVEIAEYRRLLRTVLEPIRDALNAMTQNIR

                     PVQSVASSRRHKRFAGVVLAGAALGVATAAQITAGIALHQSMLNSQAIDNLRASLETT

                     NQAIETIRQAGQEMILAVQGVQDYINNELIPSMNQLSCDLIGQKLGLKLLRYYTEILS

                     LFGPSLRDPISAEISIQALSYALGGDINKVLEKLGYSGGDLLGILESGGIKARITHVD

                     TESYFIVLSIAYPTLSEIKGVIVHRLEGVSYNIGSQEWYTTVPKYVATQGYLISNFDE

                     SSCTFMPEGTVCSQNALYPMSPLLQECLRGYTKSCARTLVSGSFGNRFILSQGNLIAN

                     CASILCKCYTTGTIINQDPDKILTYIAADHCPVVEVNGVTIQVGSRRYPDAVYLHRID

                     LGPPISLERLDVGTNLGNAIAKLEDAKELLESSDQILRSMKGLSSTSIVYILIAVCLG

                     GLIGIPALICCCRGRCNKKGEQVGMSRPGLKPDLTGTSKSYVRSL"

     gene            7251..9208

                     /gene="H"

     CDS             7271..9124

                     /gene="H"

                     /codon_start=1

                     /product="hemagglutinin"

                     /protein_id="QOT47605.1"

                     /translation="MSPQRDRINAFYKDNPHPKGSRIVINREHLMIDRPYVLLAVLFV

                     MFLSLIGLLAIAGIRLHRAAIYTAEIHKSLSTNLDVTNSIEHQVKDVLTPLFKIIGDE

                     VGLRTPQRFTDLVKLISDKIKFLNPDREYDFRDLTWCINPPERIKLDYDQYCADVAAE

                     ELMNALVNSTLLETRTTNQFLAVSKGNCSGPTTIRGQFSNMSLSLLDLYLGRGYNVSS

                     IVTMTSQGMYGGTYLVEKPNLSSKRSELSQLSMYRVFEVGVIRNPGLGAPVFHMTNYL

                     EQPVSNDLSNCMVALGELKLAALCHGEDSITIPYQGSGKGVSFQLVKLGVWKSPTDMQ

                     SWVPLSTDDPVIDRLYLSSHRGVIADNQAKWAVPTTRTDDKLRMETCFQQACKGKIQA

                     LCENPEWAPLKDNRIPSYGVLSVDLSLTVELKIKIASGFGPLITHGSGMDLYKSNHNN

                     VYWLTIPPMKNLALGVINTLEWIPRFKVSPYLFTVPIKEAGEDCHAPTYLPAEVDGDV

                     KLSSNLVILPGQDLQYVLATYDTSRVEHAVVYYVYSPSRSFSYFYPFRLPIKGVPIEL
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                     QVECFTWDQKLWCRHFCVLADSESGGHITHSGMVGMGVSCTVTREDGTNRR"

     gene            9249..13070

                     /gene="S"

                     /note="derived from SARS-CoV-2"

     CDS             9249..13070

                     /gene="S"

                     /note="codon-optimized for Homo sapiens"

                     /codon_start=1

                     /product="synthetic SARS-CoV-2 spike glycoprotein"

                     /protein_id="QOT47607.1"

                     /translation="MFVFLVLLPLVSSQCVNLTTRTQLPPAYTNSFTRGVYYPDKVFR

                     SSVLHSTQDLFLPFFSNVTWFHAIHVSGTNGTKRFDNPVLPFNDGVYFASTEKSNIIR

                     GWIFGTTLDSKTQSLLIVNNATNVVIKVCEFQFCNDPFLGVYYHKNNKSWMESEFRVY

                     SSANNCTFEYVSQPFLMDLEGKQGNFKNLREFVFKNIDGYFKIYSKHTPINLVRDLPQ

                     GFSALEPLVDLPIGINITRFQTLLALHRSYLTPGDSSSGWTAGAAAYYVGYLQPRTFL

                     LKYNENGTITDAVDCALDPLSETKCTLKSFTVEKGIYQTSNFRVQPTESIVRFPNITN

                     LCPFGEVFNATRFASVYAWNRKRISNCVADYSVLYNSASFSTFKCYGVSPTKLNDLCF

                     TNVYADSFVIRGDEVRQIAPGQTGKIADYNYKLPDDFTGCVIAWNSNNLDSKVGGNYN

                     YLYRLFRKSNLKPFERDISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPY

                     RVVVLSFELLHAPATVCGPKKSTNLVKNKCVNFNFNGLTGTGVLTESNKKFLPFQQFG

                     RDIADTTDAVRDPQTLEILDITPCSFGGVSVITPGTNTSNQVAVLYQDVNCTEVPVAI

                     HADQLTPTWRVYSTGSNVFQTRAGCLIGAEHVNNSYECDIPIGAGICASYQTQTNSPR

                     RARSVASQSIIAYTMSLGAENSVAYSNNSIAIPTNFTISVTTEILPVSMTKTSVDCTM

                     YICGDSTECSNLLLQYGSFCTQLNRALTGIAVEQDKNTQEVFAQVKQIYKTPPIKDFG

                     GFNFSQILPDPSKPSKRSFIEDLLFNKVTLADAGFIKQYGDCLGDIAARDLICAQKFN

                     GLTVLPPLLTDEMIAQYTSALLAGTITSGWTFGAGAALQIPFAMQMAYRFNGIGVTQN

                     VLYENQKLIANQFNSAIGKIQDSLSSTASALGKLQDVVNQNAQALNTLVKQLSSNFGA

                     ISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATKMS

                     ECVLGQSKRVDFCGKGYHLMSFPQSAPHGVVFLHVTYVPAQEKNFTTAPAICHDGKAH

                     FPREGVFVSNGTHWFVTQRNFYEPQIITTDNTFVSGNCDVVIGIVNNTVYDPLQPELD

                     SFKEELDKYFKNHTSPDVDLGDISGINASVVNIQKEIDRLNEVAKNLNESLIDLQELG

                     KYEQYIKWPWYIWLGFIAGLIAIVMVTIMLCCMTSCCSCLKGCCSCGSCCKFDEDDSE

                     PVLKGVKLHYT"

     gene            13118..19760

                     /gene="L"

     CDS             13140..19691

                     /gene="L"

                     /codon_start=1

                     /product="polymerase"

                     /protein_id="QOT47606.1"

                     /translation="MDSLSVNQILYPEVHLDSPIVTNKIVAILEYARVPHAYSLEDPT

                     LCQNIKHRLKNGFSNQMIINNVEVGNVIKSKLRSYPAHSHIPYPNCNQDLFNIEDKES

                     TRKIRELLKKGNSLYSKVSDKVFQCLRDTNSRLGLGSELREDIKEKVINLGVYMHSSQ

                     WFEPFLFWFTVKTEMRSVIKSQTHTCHRRRHTPVFFTGSSVELLISRDLVAIISKESQ

                     HVYYLTFELVLMYCDVIEGRLMTETAMTIDARYTELLGRVRYMWKLIDGFFPALGNPT

                     YQIVAMLEPLSLAYLQLRDITVELRGAFLNHCFTEIHDVLDQNGFSDEGTYHELTEAL

                     DYIFITDDIHLTGEIFSFFRSFGHPRLEAVTAAENVRKYMNQPKVIVYETLMKGHAIF

                     CGIIINGYRDRHGGSWPPLTLPLHAADTIRNAQASGEGLTHEQCVDNWKSFAGVKFGC

                     FMPLSLDSDLTMYLKDKALAALQREWDSVYPKEFLRYDPPKGTGSRRLVDVFLNDSSF

                     DPYDVIMYVVSGAYLHDPEFNLSYSLKEKEIKETGRLFAKMTYKMRACQVIAENLISN

                     GIGKYFKDNGMAKDEHDLTKALHTLAVSGVPKDLKESHRGGPVLKTYSRSPVHTSTRN

                     VRAAKGFIGFPQVIRQDQDTDHPENMEAYETVSAFITTDLKKYCLNWRYETISLFAQR

                     LNEIYGLPSFFQWLHKRLETSVLYVSDPHCPPDLDAHIPLYKVPNDQIFIKYPMGGIE

                     GYCQKLWTISTIPYLYLAAYESGVRIASLVQGDNQTIAVTKRVPSTWPYNLKKREAAR

                     VTRDYFVILRQRLHDIGHHLKANETIVSSHFFVYSKGIYYDGLLVSQSLKSIARCVFW

                     SETIVDETRAACSNIATTMAKSIERGYDRYLAYSLNVLKVIQQILISLGFTINSTMTR

                     DVVIPLLTNNDLLIRMALLPAPIGGMNYLNMSRLFVRNIGDPVTSSIADLKRMILASL

                     MPEETLHQVMTQQPGDSSFLDWASDPYSANLVCVQSITRLLKNITARFVLIHSPNPML

                     KGLFHDDSKEEDEGLAAFLMDRHIIVPRAAHEILDHSVTGARESIAGMLDTTKGLIRA

                     SMRKGGLTSRVITRLSNYDYEQFRAGMVLLTGRKRNVLIDKESCSVQLARALRSHMWA

                     RLARGRPIYGLEVPDVLESMRGHLIRRHETCVICECGSVNYGWFFVPSGCQLDDIDKE

                     TSSLRVPYIGSTTDERTDMKLAFVRAPSRSLRSAVRIATVYSWAYGDDDSSWNEAWLL

                     ARQRANVSLEELRVITPISTSTNLAHRLRDRSTQVKYSGTSLVRVARYTTISNDNLSF

                     VISDKKVDTNFIYQQGMLLGLGVLETLFRLEKDTGSSNTVLHLHVETDCCVIPMIDHP

                     RIPSSRKLELRAELCTNPLIYDNAPLIDRDATRLYTQSHRRHLVEFVTWSTPQLYHIL

                     AKSTALSMIDLVTKFEKDHMNEISALIGDDDINSFITEFLLIEPRLFTIYLGQCAAIN

                     WAFDVHYHRPSGKYQMGELLSSFLSRMSKGVFKVLVNALSHPKIYKKFWHCGIIEPIH

                     GPSLDAQNLHTTVCNMVYTCYMTYLDLLLNEELEEFTFLLCESDEDVVPDRFDNIQAK

                     HLCVLADLYCQPGTCPPIRGLRPVEKCAVLTDHIKAEAMLSPAGSSWNINPIIVDHYS

                     CSLTYLRRGSIKQIRLRVDPGFIFDALAEVNVSQPKIGSNNISNMSIKAFRPPHDDVA

                     KLLKDINTSKHNLPISGGNLANYEIHAFRRIGLNSSACYKAVEISTLIRRCLEPGEDG

                     LFLGEGSGSMLITYKEILKLNKCFYNSGVSANSRSGQRELAPYPSEVGLVEHRMGVGN

                     IVKVLFNGRPEVTWVGSVDCFNFIVSNIPTSSVGFIHSDIETLPDKDTIEKLEELAAI

                     LSMALLLGKIGSILVIKLMPFSGDFVQGFISYVGSHYREVNLVYPRYSNFISTESYLV

                     MTDLKANRLMNPEKIKQQIIESSVRTSPGLIGHILSIKQLSCIQAIVGDAVSRGDINP

                     TLKKLTPIEQVLINCGLAINGPKLCKELIHHDVASGQDGLLNSILILYRELARFKDNQ

                     RSQQGMFHAYPVLVSSRQRELISRITRKFWGHILLYSGNKKLINKFIQNLKSGYLILD

                     LHQNIFVKNLSKSEKQIIMTGGLKREWVFKVTVKETKEWYKLVGYSALIKD"

ORIGIN      

        1 accaaacaga gttgggtaag gatagttcaa tcaatgatca tcttctagtg cacttaggat

       61 tcaagatcct attatcaggg acaagagcag gattagggat atccgagatg gccacacttt

      121 taaggagctt agcattgttc aaaagaaaca aggacaaacc acccattaca tcaggatccg

      181 gtggagccat cagaggaatc aaacacatta ttatagtacc aatccctgga gattcctcaa

      241 ttaccactcg atccagactt ctggaccggt tggtgaggtt aattggaaac ccggatgtga

      301 gcgggcccaa actaacaggg gcactaatag gtatattatc cttatttgtg gagtctccag

      361 gtcaattgat tcagaggatc accgatgacc ctgacgttag cataaggctg ttagaggttg

      421 tccagagtga ccagtcacaa tctggcctta ccttcgcatc aagaggtacc aacatggagg

      481 atgaggcgga ccaatacttt tcacatgatg atccaattag tagtgatcaa tccaggttcg

      541 gatggttcgg gaacaaggaa atctcagata ttgaagtgca agaccctgag ggattcaaca
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      601 tgattctggg taccatccta gcccaaattt gggtcttgct cgcaaaggcg gttacggccc

      661 cagacacggc agctgattcg gagctaagaa ggtggataaa gtacacccaa caaagaaggg

      721 tagttggtga atttagattg gagagaaaat ggttggatgt ggtgaggaac aggattgccg

      781 aggacctctc cttacgccga ttcatggtcg ctctaatcct ggatatcaag agaacacccg

      841 gaaacaaacc caggattgct gaaatgatat gtgacattga tacatatatc gtagaggcag

      901 gattagccag ttttatcctg actattaagt ttgggataga aactatgtat cctgctcttg

      961 gactgcatga atttgctggt gagttatcca cacttgagtc cttgatgaac ctttaccagc

     1021 aaatggggga aactgcaccc tacatggtaa tcctggagaa ctcaattcag aacaagttca

     1081 gtgcaggatc ataccctctg ctctggagct atgccatggg agtaggagtg gaacttgaaa

     1141 actccatggg aggtttgaac tttggccgat cttactttga tccagcatat tttagattag

     1201 ggcaagagat ggtaaggagg tcagctggaa aggtcagttc cacattggca tctgaactcg

     1261 gtatcactgc cgaggatgca aggcttgttt cagagattgc aatgcatact actgaggaca

     1321 agatcagtag agcggttgga cccagacaag cccaagtatc atttctacac ggtgatcaaa

     1381 gtgagaatga gctaccgaga ttggggggca aggaagatag gagggtcaaa cagagtcgag

     1441 gagaagccag ggagagctac agagaaaccg ggcccagcag agcaagtgat gcgagagctg

     1501 cccatcttcc aaccggcaca cccctagaca ttgacactgc aacggagtcc agccaagatc

     1561 cgcaggacag tcgaaggtca gctgacgccc tgcttaggct gcaagccatg gcaggaatct

     1621 cggaagaaca aggctcagac acggacaccc ctatagtgta caatgacaga aatcttctag

     1681 actaggtgcg agaggccgag ggccagaaca acatccgcct accatccatc attgttataa

     1741 aaaacttagg aaccaggtcc acacagccgc cagcccatca accatccact cccacgattg

     1801 gagccaatgg cagaagagca ggcacgccat gtcaaaaacg gactggaatg catccgggct

     1861 ctcaaggccg agcccatcgg ctcactggcc atcgaggaag ctatggcagc atggtcagaa

     1921 atatcagaca acccaggaca ggagcgagcc acctgcaggg aagagaaggc aggcagttcg

     1981 ggtctcagca aaccatgcct ctcagcaatt ggatcaactg aaggcggtgc acctcgcatc

     2041 cgcggtcagg gacctggaga gagcgatgac gacgctgaaa ctttgggaat ccccccaaga

     2101 aatctccagg catcaagcac tgggttacag tgttattacg tttatgatca cagcggtgaa

     2161 gcggttaagg gaatccaaga tgctgactct atcatggttc aatcaggcct tgatggtgat

     2221 agcaccctct caggaggaga caatgaatct gaaaacagcg atgtggatat tggcgaacct

     2281 gataccgagg gatatgctat cactgaccgg ggatctgctc ccatctctat ggggttcagg

     2341 gcttctgatg ttgaaactgc agaaggaggg gagatccacg agctcctgag actccaatcc

     2401 agaggcaaca actttccgaa gcttgggaaa actctcaatg ttcctccgcc cccggacccc

     2461 ggtagggcca gcacttccgg gacacccatt aaaaagggca cagacgcgag attagcctca

     2521 tttggaacgg agatcgcgtc tttattgaca ggtggtgcaa cccaatgtgc tcgaaagtca

     2581 ccctcggaac catcagggcc aggtgcacct gcggggaatg tccccgagtg tgtgagcaat

     2641 gccgcactga tacaggagtg gacacccgaa tctggtacca caatctcccc gagatcccag

     2701 aataatgaag aagggggaga ctattatgat gatgagctgt tctctgatgt ccaagatatt

     2761 aaaacagcct tggccaaaat acacgaggat aatcagaaga taatctccaa gctagaatca

     2821 ctgctgttat tgaagggaga agttgagtca attaagaagc agatcaacag gcaaaatatc

     2881 agcatatcca ccctggaagg acacctctca agcatcatga tcgccattcc tggacttggg

     2941 aaggatccca acgaccccac tgcagatgtc gaaatcaatc ccgacttgaa acccatcata

     3001 ggcagagatt caggccgagc actggccgaa gttctcaaga aacccgttgc cagccgacaa

     3061 ctccaaggaa tgacaaatgg acggaccagt tccagaggac agctgctgaa ggaatttcag

     3121 ctaaagccga tcgggaaaaa gatgagctca gccgtcgggt ttgttcctga caccggccct

     3181 gcatcacgca gtgtaatccg ctccattata aaatccagcc ggctagagga ggatcggaag

     3241 cgttacctga tgactctcct tgatgatatc aaaggagcca atgatcttgc caagttccac

     3301 cagatgctga tgaagataat aatgaagtag ctacagctca acttacctgc caaccccatg

     3361 ccagtcgacc cacctagtac aacctaaatc cattataaaa aacttaggag caaagtgatt

     3421 gcctcccaag gtccacaatg acagagacct acgacttcga caagtcggca tgggacatca

     3481 aagggtcgat cgctccgata caacccacca cctacagtga tggcaggctg gtgccccagg

     3541 tcagagtcat agatcctggt ctaggcgaca ggaaggatga atgctttatg tacatgtttc

     3601 tgctgggggt tgttgaggac agcgattccc tagggcctcc aatcgggcga gcatttgggt

     3661 tcctgccctt aggtgttggc agatccacag caaagcccga aaaactcctc aaagaggcca

     3721 ctgagcttga catagttgtt agacgtacag cagggctcaa tgaaaaactg gtgttctaca

     3781 acaacacccc actaactctc ctcacacctt ggagaaaggt cctaacaaca gggagtgtct

     3841 tcaacgcaaa ccaagtgtgc aatgcggtta atctgatacc gctcgatacc ccgcagaggt

     3901 tccgtgttgt ttatatgagc atcacccgtc tttcggataa cgggtattac accgttccta

     3961 gaagaatgct ggaattcaga tcggtcaatg cagtggcctt caacctgctg gtgaccctta

     4021 ggattgacaa ggcgataggc cctgggaaga tcatcgacaa tacagagcaa cttcctgagg

     4081 caacatttat ggtccacatc gggaacttca ggagaaagaa gagtgaagtc tactctgccg

     4141 attattgcaa aatgaaaatc gaaaagatgg gcctggtttt tgcacttggt gggatagggg

     4201 gcaccagtct tcacattaga agcacaggca aaatgagcaa gactctccat gcacaactcg

     4261 ggttcaagaa gaccttatgt tacccgctga tggatatcaa tgaagacctt aatcgattac

     4321 tctggaggag cagatgcaag atagtaagaa tccaggcagt tttgcagcca tcagttcctc

     4381 aagaattccg catttacgac gacgtgatca taaatgatga ccaaggacta ttcaaagttc

     4441 tgtagaccgt agtgcccagc aatgcccgaa aacgaccccc ctcacaatga cagccagaag

     4501 gcccggacaa aaaagccccc tccgaaagac tccacggacc aagcgagagg ccagccagca

     4561 gccgacggca agcgcgaaca ccaggcggcc ccagcacaga acagccctga cacaaggcca

     4621 ccaccagcca ccccaatctg catcctcctc gtgggacccc cgaggaccaa cccccaaggc

     4681 tgcccccgat ccaaaccacc aaccgcatcc ccaccacccc cgggaaagaa acccccagca

     4741 attggaaggc ccctccccct cttcctcaac acaagaactc cacaaccgaa ccgcacaagc

     4801 gaccgaggtg acccaaccgc aggcatccga ctccctagac agatcctctc tccccggcaa

     4861 actaaacaaa acttagggcc aaggaacata cacacccaac agaacccaga ccccggccca

     4921 cggcgccgcg cccccaaccc ccgacaacca gagggagccc ccaaccaatc ccgccggctc

     4981 ccccggtgcc cacaggcagg gacaccaacc cccgaacaga cccagcaccc aaccatcgac

     5041 aatccaagac gggggggccc ccccaaaaaa aggcccccag gggccgacag ccagcaccgc

     5101 gaggaagccc acccacccca cacacgacca cggcaaccaa accagaaccc agaccaccct

     5161 gggccaccag ctcccagact cggccatcac cccgcagaaa ggaaaggcca caacccgcgc

     5221 accccagccc cgatccggcg gggagccacc caacccgaac cagcacccaa gagcgatccc

     5281 cgaaggaccc ccgaaccgca aaggacatca gtatcccaca gcctctccaa gtcccccggt

     5341 ctcctcctct tctcgaaggg accaaaagat caatccacca cacccgacga cactcaactc

     5401 cccaccccta aaggagacac cgggaatccc agaatcaaga ctcatccaat gtccatcatg

     5461 ggtctcaagg tgaacgtctc tgccatattc atggcagtac tgttaactct ccaaacaccc

     5521 accggtcaaa tccattgggg caatctctct aagatagggg tggtaggaat aggaagtgca

     5581 agctacaaag ttatgactcg ttccagccat caatcattag tcataaaatt aatgcccaat

     5641 ataactctcc tcaataactg cacgagggta gagattgcag aatacaggag actactgaga

     5701 acagttttgg aaccaattag agatgcactt aatgcaatga cccagaatat aagaccggtt

     5761 cagagtgtag cttcaagtag gagacacaag agatttgcgg gagtagtcct ggcaggtgcg

     5821 gccctaggcg ttgccacagc tgctcagata acagccggca ttgcacttca ccagtccatg

     5881 ctgaactctc aagccatcga caatctgaga gcgagcctgg aaactactaa tcaggcaatt
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     5941 gagacaatca gacaagcagg gcaggagatg atattggctg ttcagggtgt ccaagactac

     6001 atcaataatg agctgatacc gtctatgaac caactatctt gtgatttaat cggccagaag

     6061 ctcgggctca aattgctcag atactataca gaaatcctgt cattatttgg ccccagttta

     6121 cgggacccca tatctgcgga gatatctatc caggctttga gctatgcgct tggaggagac

     6181 atcaataagg tgttagaaaa gctcggatac agtggaggtg atttactggg catcttagag

     6241 agcggaggaa taaaggcccg gataactcac gtcgacacag agtcctactt cattgtcctc

     6301 agtatagcct atccgacgct gtccgagatt aagggggtga ttgtccaccg gctagagggg

     6361 gtctcgtaca acataggctc tcaagagtgg tataccactg tgcccaagta tgttgcaacc

     6421 caagggtacc ttatctcgaa ttttgatgag tcatcgtgta ctttcatgcc agaggggact

     6481 gtgtgcagcc aaaatgcctt gtacccgatg agtcctctgc tccaagaatg cctccggggg

     6541 tacaccaagt cctgtgctcg tacactcgta tccgggtctt ttgggaaccg gttcatttta

     6601 tcacaaggga acctaatagc caattgtgca tcaatccttt gcaagtgtta cacaacagga

     6661 acgatcatta atcaagaccc tgacaagatc ctaacataca ttgctgccga tcactgcccg

     6721 gtagtcgagg tgaacggcgt gaccatccaa gtcgggagca ggaggtatcc agacgctgtg

     6781 tacttgcaca gaattgacct cggtcctccc atatcattgg agaggttgga cgtagggaca

     6841 aatctgggga atgcaattgc taagttggag gatgccaagg aattgttgga gtcatcggac

     6901 cagatattga ggagtatgaa aggtttatcg agcactagca tagtctacat cctgattgca

     6961 gtgtgtcttg gagggttgat agggatcccc gctttaatat gttgctgcag ggggcgttgt

     7021 aacaaaaagg gagaacaagt tggtatgtca agaccaggcc taaagcctga tcttacggga

     7081 acatcaaaat cctatgtaag gtcgctctga tcctctacaa ctcttgaaac acaaatgtcc

     7141 cacaagtctc ctcttcgtca tcaagcaacc accgcaccca gcatcaagcc cacctgaaat

     7201 tatctccggc ttccctctgg ccgaacaata tcggtagtta attaaaactt agggtgcaag

     7261 atcatcgata atgtcaccac aacgagaccg gataaatgcc ttctacaaag ataaccccca

     7321 tcccaaggga agtaggatag tcattaacag agaacatctt atgattgata gaccttatgt

     7381 tttgctggct gttctgtttg tcatgtttct gagcttgatc gggttgctag ccattgcagg

     7441 aattcgactt catcgggcag ccatctacac cgcagagatc cataaaagcc tcagcaccaa

     7501 tctagatgta actaactcaa tcgagcatca ggtcaaggac gtgctgacac cactcttcaa

     7561 aatcatcggt gatgaagtgg gcctgaggac acctcagaga ttcactgacc tagtgaaatt

     7621 aatctctgac aagattaaat tccttaatcc ggatagggag tacgacttca gagatctcac

     7681 ttggtgtatc aacccgccag agagaatcaa attggattat gatcaatact gtgcagatgt

     7741 ggctgctgaa gagctcatga atgcattggt gaactcaact ctactggaga ccagaacaac

     7801 caatcagttc ctagctgtct caaagggaaa ctgctcaggg cccactacaa tcagaggtca

     7861 attctcaaac atgtcgctgt ccctgttaga cttgtattta ggtcgaggtt acaatgtgtc

     7921 atctatagtc actatgacat cccagggaat gtatggggga acttacctag tggaaaagcc

     7981 taatctgagc agcaaaaggt cagagttgtc acaactgagc atgtaccgag tgtttgaagt

     8041 aggtgttatc agaaatccgg gtttgggggc tccggtgttc catatgacaa actatcttga

     8101 gcaaccagtc agtaatgatc tcagcaactg tatggtggct ttgggggagc tcaaactcgc

     8161 agccctttgt cacggggaag attctatcac aattccctat cagggatcag ggaaaggtgt

     8221 cagcttccag ctcgtcaagc taggtgtctg gaaatcccca accgacatgc aatcctgggt

     8281 ccccttatca acggatgatc cagtgataga caggctttac ctctcatctc acagaggtgt

     8341 tatcgctgac aaccaagcaa aatgggctgt cccgacaaca cgaacagatg acaagttgcg

     8401 aatggagaca tgcttccaac aggcgtgtaa gggtaaaatc caagcactct gcgagaatcc

     8461 cgagtgggca ccattgaagg ataacaggat tccttcatac ggggtcttgt ctgttgatct

     8521 gagtctgaca gttgagctta aaatcaaaat tgcttcggga ttcgggccat tgatcacaca

     8581 cggttcaggg atggacctat acaaatccaa ccacaacaat gtgtattggc tgactatccc

     8641 gccaatgaag aacctagcct taggtgtaat caacacattg gagtggatac cgagattcaa

     8701 ggttagtccc tacctcttca ctgtcccaat taaggaagca ggcgaagact gccatgcccc

     8761 aacataccta cctgcggagg tggatggtga tgtcaaactc agttccaatc tggtgattct

     8821 acctggtcaa gatctccaat atgttttggc aacctacgat acttccaggg ttgaacatgc

     8881 tgtggtttat tacgtttaca gcccaagccg ctcattttct tacttttatc cttttaggtt

     8941 gcctataaag ggggtcccca tcgaattaca agtggaatgc ttcacatggg accaaaaact

     9001 ctggtgccgt cacttctgtg tgcttgcgga ctcagaatct ggtggacata tcactcactc

     9061 tgggatggtg ggcatgggag tcagctgcac agtcacccgg gaagatggaa ccaatcgcag

     9121 atagggctgc tagtgaacca atcacatgat gtcacccaga catcaggcat acccactagc

     9181 ctaccctcca tcattgttat aaaaaactta ggaaccaggt ccacacagcc gccagcccat

     9241 caacgcgtat gttcgtgttt ctggtgctgc tgcccctggt gtctagccag tgtgtgaacc

     9301 tgaccaccag aacacagctg cctccagcct acaccaacag cttcaccaga ggcgtgtact

     9361 accccgacaa ggtgttcaga tccagcgtgc tgcactctac ccaggacctg ttcctgcctt

     9421 tcttcagcaa cgtgacctgg ttccacgcca tccacgtgtc cggcaccaac gggaccaaga

     9481 gattcgacaa ccccgtgctg cctttcaacg acggggtgta cttcgccagc accgagaagt

     9541 ccaacatcat cagaggctgg atcttcggca ccacactgga cagcaagacc cagagcctgc

     9601 tgatcgtgaa caacgccacc aacgtggtca tcaaagtgtg cgagttccag ttctgcaacg

     9661 accccttcct gggcgtctac taccacaaga acaacaagag ctggatggaa agcgagttca

     9721 gggtgtacag cagcgccaac aactgcacct tcgagtacgt gtcccagcct ttcctgatgg

     9781 acctggaagg caagcagggc aacttcaaga acctgcgcga gttcgtgttc aagaacatcg

     9841 acggctactt caagatctac agcaagcaca cccctatcaa cctcgtgcgg gatctgcctc

     9901 agggcttctc tgctctggaa cccctggtgg atctgcccat cggcatcaac atcaccagat

     9961 tccagacact gctggccctg cacagaagct acctgacacc tggcgatagc agctctggat

    10021 ggacagctgg cgctgccgct tactacgtgg gatacctgca gcctagaacc ttcctgctga

    10081 agtacaacga gaacggcacc atcaccgacg ccgtggactg tgctcttgac cctctgagcg

    10141 agacaaagtg caccctgaag tccttcaccg tggaaaaggg catctaccag accagcaact

    10201 tccgggtgca gcccacagag tctatcgtgc ggttccccaa catcacaaac ctgtgtcctt

    10261 tcggcgaggt gttcaacgcc acaagattcg cctctgtgta cgcctggaac agaaagcgga

    10321 tcagcaactg cgtggccgac tactccgtgc tgtacaactc tgccagcttc agcaccttca

    10381 agtgctacgg cgtgtcccct accaagctga acgacctgtg cttcacaaac gtgtacgccg

    10441 acagcttcgt gatcagaggc gacgaagtgc ggcagatcgc tcctggacag acaggcaaga

    10501 tcgccgacta caactacaag ctgcccgacg acttcaccgg ctgtgtgatc gcttggaaca

    10561 gcaacaacct ggactccaaa gtcggcggca actacaatta cctgtaccgg ctgttccgca

    10621 agagcaacct gaagcctttc gagagagaca tctccaccga gatctaccag gccggcagca

    10681 caccttgtaa cggcgtggaa ggcttcaact gctacttccc actgcagtcc tacggctttc

    10741 agcccacaaa tggcgtgggc taccagcctt acagagtggt ggtgctgagc ttcgagctgc

    10801 tgcacgctcc tgctacagtg tgcggcccta agaaaagcac aaacctcgtg aagaacaaat

    10861 gcgtgaactt caacttcaac ggcctgaccg gcaccggcgt gctgacagaa agcaacaaga

    10921 agttcctgcc attccagcag ttcggcagag atatcgccga caccacagac gccgtcaggg

    10981 accctcagac actggaaatc ctggacatca ccccttgcag cttcggcgga gtgtctgtga

    11041 tcacccctgg caccaacacc tctaaccagg tggcagtgct gtaccaggac gtgaactgta

    11101 ccgaggtgcc agtggctatc cacgccgatc agctgacccc tacttggaga gtgtactcca

    11161 ccggctccaa cgtgttccag acaagagccg gctgtctgat tggcgctgag cacgtgaaca

    11221 atagctacga gtgcgacatc cccatcggcg ctggcatctg tgcctcttac cagacacaga
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    11281 caaacagccc tagaagggcc agaagcgtgg ccagccagag catcattgcc tacacaatga

    11341 gcctgggcgc tgagaacagc gtggcctact ccaacaactc tatcgctatc cccaccaact

    11401 tcaccatcag cgtgacaacc gagatcctgc ctgtgtccat gaccaagacc agcgtggact

    11461 gcaccatgta catctgcggc gactctaccg agtgctccaa cctgctgctg cagtacggca

    11521 gcttctgcac ccagctgaac agagccctga ccggaattgc cgtggaacag gacaagaaca

    11581 cccaagaggt gttcgcccaa gtgaagcaga tctacaagac ccctcctatc aaggacttcg

    11641 gcggctttaa cttcagccag attctgcccg atcctagcaa gcccagcaag agaagcttca

    11701 tcgaggacct gctgttcaac aaagtgacac tggccgacgc cggcttcatc aagcagtatg

    11761 gcgattgcct gggcgacatt gccgccaggg atctgatctg tgcccagaag tttaacggac

    11821 tgacagtgct gcctcctctg ctgaccgatg agatgatcgc ccagtacaca tctgccctgc

    11881 tggccggcac aatcacaagc ggctggacat ttggagctgg cgcagctctg cagatcccct

    11941 tcgctatgca gatggcctac agattcaacg gcatcggcgt gacccagaat gtgctgtacg

    12001 agaaccagaa gctgatcgcc aaccagttca acagcgccat cggcaagatc caggacagcc

    12061 tgagcagcac cgcttctgcc ctgggaaagc tgcaggatgt ggtcaaccag aacgctcagg

    12121 ccctgaacac cctggtcaag cagctgtcta gcaacttcgg cgctatcagc tctgtgctga

    12181 acgatatcct gagcagactg gacaaggtgg aagccgaggt gcagatcgac agactgatca

    12241 ccggaaggct gcagtccctg cagacctacg ttacccagca gctgattaga gccgccgaga

    12301 tcagagcctc tgctaacctg gccgccacca agatgtctga gtgtgtgctg ggccagagca

    12361 agagagtgga cttttgcggc aagggctacc acctgatgag cttccctcag tctgcaccac

    12421 acggcgtggt gtttctgcac gtgacatacg tgcccgctca agagaagaac ttcacaacag

    12481 cccctgccat ctgccacgac ggcaaggctc actttcctag agaaggcgtg ttcgtgtcca

    12541 acggcaccca ttggttcgtg acacagagaa acttctacga gccccagatc atcaccaccg

    12601 acaacacctt cgtgtctggc aactgcgacg ttgtgatcgg cattgtgaac aataccgtgt

    12661 acgaccctct gcagcccgag ctggacagct tcaaagagga actggataag tactttaaga

    12721 accacacaag ccccgacgtg gacctgggcg atatcagcgg aatcaacgcc agcgtggtca

    12781 acatccagaa agagatcgac cggctgaacg aggtggccaa gaatctgaac gagagcctga

    12841 tcgacctgca agaactgggg aagtacgagc agtacatcaa gtggccctgg tacatctggc

    12901 tgggctttat cgctggcctg atcgctatcg tgatggtcac aatcatgctg tgctgcatga

    12961 ccagctgctg tagctgcctg aagggctgtt gcagctgtgg ctcctgctgc aagttcgacg

    13021 aggacgactc tgagccagtg ctgaagggcg tgaaactgca ctacacctaa gacgtctcga

    13081 actagtgtga aatagacatc agaattaaga aaaacgtagg gtccaagtgg ttccccgtta

    13141 tggactcgct atctgtcaac cagatcttat accctgaagt tcacctagat agcccgatag

    13201 ttaccaataa gatagtagcc atcctggagt atgctcgagt ccctcacgct tacagcctgg

    13261 aggaccctac actgtgtcag aacatcaagc accgcctaaa aaacggattt tccaaccaaa

    13321 tgattataaa caatgtggaa gttgggaatg tcatcaagtc caagcttagg agttatccgg

    13381 cccactctca tattccatat ccaaattgta atcaggattt atttaacata gaagacaaag

    13441 agtcaacgag gaagatccgt gaactcctca aaaaggggaa ttcgctgtac tccaaagtca

    13501 gtgataaggt tttccaatgc ttaagggaca ctaactcacg gcttggccta ggctccgaat

    13561 tgagggagga catcaaggag aaagttatta acttgggagt ttacatgcac agctcccagt

    13621 ggtttgagcc ctttctgttt tggtttacag tcaagactga gatgaggtca gtgattaaat

    13681 cacaaaccca tacttgccat aggaggagac acacacctgt attcttcact ggtagttcag

    13741 ttgagttgct aatctctcgt gaccttgttg ctataatcag taaagagtct caacatgtat

    13801 attacctgac atttgaactg gttttgatgt attgtgatgt catagagggg aggttaatga

    13861 cagagaccgc tatgactatt gatgctaggt atacagagct tctaggaaga gtcagataca

    13921 tgtggaaact gatagatggt ttcttccctg cactcgggaa tccaacttat caaattgtag

    13981 ccatgctgga gcctctttca cttgcttacc tgcagctgag ggatataaca gtagaactca

    14041 gaggtgcttt ccttaaccac tgctttactg aaatacatga tgttcttgac caaaacgggt

    14101 tttctgatga aggtacttat catgagttaa ctgaagctct agattacatt ttcataactg

    14161 atgacataca tctgacaggg gagattttct catttttcag aagtttcggc caccccagac

    14221 ttgaagcagt aacggctgct gaaaatgtta ggaaatacat gaatcagcct aaagtcattg

    14281 tgtatgagac tctgatgaaa ggtcatgcca tattttgtgg aatcataatc aacggctatc

    14341 gtgacaggca cggaggcagt tggccaccgc tgaccctccc cctgcatgct gcagacacaa

    14401 tccggaatgc tcaagcttca ggtgaagggt taacacatga gcagtgcgtt gataactgga

    14461 aatcttttgc tggagtgaaa tttggctgct ttatgcctct tagcctggat agtgatctga

    14521 caatgtacct aaaggacaag gcacttgctg ctctccaaag ggaatgggat tcagtttacc

    14581 cgaaagagtt cctgcgttac gaccctccca agggaaccgg gtcacggagg cttgtagatg

    14641 ttttccttaa tgattcgagc tttgacccat atgatgtgat aatgtatgtt gtaagtggag

    14701 cttacctcca tgaccctgag ttcaacctgt cttacagcct gaaagaaaag gagatcaagg

    14761 aaacaggtag actttttgct aaaatgactt acaaaatgag ggcatgccaa gtgattgctg

    14821 aaaatctaat ctcaaacggg attggcaaat attttaagga caatgggatg gccaaggatg

    14881 agcacgattt gactaaggca ctccacactc tagctgtctc aggagtcccc aaagatctca

    14941 aagaaagtca cagggggggg ccagtcttaa aaacctactc ccgaagccca gtccacacaa

    15001 gtaccaggaa cgtgagagca gcaaaagggt ttatagggtt ccctcaagta attcggcagg

    15061 accaagacac tgatcatccg gagaatatgg aagcttacga gacagtcagt gcatttatca

    15121 cgactgatct caagaagtac tgccttaatt ggagatatga gaccatcagc ttgtttgcac

    15181 agaggctaaa tgagatttac ggattgccct catttttcca gtggctgcat aagaggcttg

    15241 agacctctgt cctgtatgta agtgaccctc attgcccccc cgaccttgac gcccatatcc

    15301 cgttatataa agtccccaat gatcaaatct tcattaagta ccctatggga ggtatagaag

    15361 ggtattgtca gaagctgtgg accatcagca ccattcccta tctatacctg gctgcttatg

    15421 agagcggagt aaggattgct tcgttagtgc aaggggacaa tcagaccata gccgtaacaa

    15481 aaagggtacc cagcacatgg ccctacaacc ttaagaaacg ggaagctgct agagtaacta

    15541 gagattactt tgtaattctt aggcaaaggc tacatgatat tggccatcac ctcaaggcaa

    15601 atgagacaat tgtttcatca catttttttg tctattcaaa aggaatatat tatgatgggc

    15661 tacttgtgtc ccaatcactc aagagcatcg caagatgtgt attctggtca gagactatag

    15721 ttgatgaaac aagggcagca tgcagtaata ttgctacaac aatggctaaa agcatcgaga

    15781 gaggttatga ccgttacctt gcatattccc tgaacgtcct aaaagtgata cagcaaattc

    15841 tgatctctct tggcttcaca atcaattcaa ccatgacccg ggatgtagtc atacccctcc

    15901 tcacaaacaa cgacctctta ataaggatgg cactgttgcc cgctcctatt ggggggatga

    15961 attatctgaa tatgagcagg ctgtttgtca gaaacatcgg tgatccagta acatcatcaa

    16021 ttgctgatct caagagaatg attctcgcct cactaatgcc tgaagagacc ctccatcagg

    16081 taatgacaca acaaccgggg gactcttcat tcctagactg ggctagcgac ccttactcag

    16141 caaatcttgt atgtgtccag agcatcacta gactcctcaa gaacataact gcaaggtttg

    16201 tcctgatcca tagtccaaac ccaatgttaa aaggattatt ccatgatgac agtaaagaag

    16261 aggacgaggg actggcggca ttcctcatgg acaggcatat tatagtacct agggcagctc

    16321 atgaaatcct ggatcatagt gtcacagggg caagagagtc tattgcaggc atgctggata

    16381 ccacaaaagg cttgattcga gccagcatga ggaagggggg tttaacctct cgagtgataa

    16441 ccagattgtc caattatgac tatgaacaat tcagagcagg gatggtgcta ttgacaggaa

    16501 gaaagagaaa tgtcctcatt gacaaagagt catgttcagt gcagctggcg agagctctaa

    16561 gaagccatat gtgggcgagg ctagctcgag gacggcctat ttacggcctt gaggtccctg
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    16621 atgtactaga atctatgcga ggccacctta ttcggcgtca tgagacatgt gtcatctgcg

    16681 agtgtggatc agtcaactac ggatggtttt ttgtcccctc gggttgccaa ctggatgata

    16741 ttgacaagga aacatcatcc ttgagagtcc catatattgg ttctaccact gatgagagaa

    16801 cagacatgaa gcttgccttc gtaagagccc caagtcgatc cttgcgatct gctgttagaa

    16861 tagcaacagt gtactcatgg gcttacggtg atgatgatag ctcttggaac gaagcctggt

    16921 tgttggctag gcaaagggcc aatgtgagcc tggaggagct aagggtgatc actcccatct

    16981 caacttcgac taatttagcg cataggttga gggatcgtag cactcaagtg aaatactcag

    17041 gtacatccct tgtccgagtg gcgaggtata ccacaatctc caacgacaat ctctcatttg

    17101 tcatatcaga taagaaggtt gatactaact ttatatacca acaaggaatg cttctagggt

    17161 tgggtgtttt agaaacattg tttcgactcg agaaagatac cggatcatct aacacggtat

    17221 tacatcttca cgtcgaaaca gattgttgcg tgatcccgat gatagatcat cccaggatac

    17281 ccagctcccg caagctagag ctgagggcag agctatgtac caacccattg atatatgata

    17341 atgcaccttt aattgacaga gatgcaacaa ggctatacac ccagagccat aggaggcacc

    17401 ttgtggaatt tgttacatgg tccacacccc aactatatca cattttagct aagtccacag

    17461 cactatctat gattgacctg gtaacaaaat ttgagaagga ccatatgaat gaaatttcag

    17521 ctctcatagg ggatgacgat atcaatagtt tcataactga gtttctgctc atagagccaa

    17581 gattattcac tatctacttg ggccagtgtg cggccatcaa ttgggcattt gatgtacatt

    17641 atcatagacc atcagggaaa tatcagatgg gtgagctgtt gtcatcgttc ctttctagaa

    17701 tgagcaaagg agtgtttaag gtgcttgtca atgctctaag ccacccaaag atctacaaga

    17761 aattctggca ttgtggtatt atagagccta tccatggtcc ttcacttgat gctcaaaact

    17821 tgcacacaac tgtgtgcaac atggtttaca catgctatat gacctacctc gacctgttgt

    17881 tgaatgaaga gttagaagag ttcacatttc tcttgtgtga aagcgacgag gatgtagtac

    17941 cggacagatt cgacaacatc caggcaaaac acttatgtgt tctggcagat ttgtactgtc

    18001 aaccagggac ctgcccacca attcgaggtc taagaccggt agagaaatgt gcagttctaa

    18061 ccgaccatat caaggcagag gctatgttat ctccagcagg atcttcgtgg aacataaatc

    18121 caattattgt agaccattac tcatgctccc tgacttatct ccggcgagga tcgatcaaac

    18181 agataagatt gagagttgat ccaggattca ttttcgacgc cctcgctgag gtaaatgtca

    18241 gtcagccaaa gatcggcagc aacaacatct caaatatgag catcaaggct ttcagacccc

    18301 cacacgatga tgttgcaaaa ttgctcaaag atatcaacac aagcaagcac aatcttccca

    18361 tttcaggggg caatctcgcc aattatgaaa tccatgcttt ccgcagaatc gggttgaact

    18421 catctgcttg ctacaaagct gttgagatat caacattaat taggagatgc cttgagccag

    18481 gggaggacgg cttgttcttg ggtgagggat cgggttctat gttgatcact tataaggaga

    18541 tacttaaact aaacaagtgc ttctataata gtggggtttc cgccaattct agatctggtc

    18601 aaagggaatt agcaccctat ccctccgaag ttggccttgt cgaacacaga atgggagtag

    18661 gtaatattgt caaagtgctc tttaacggga ggcccgaagt cacgtgggta ggcagtgtag

    18721 attgcttcaa tttcatagtt agtaatatcc ctacctctag tgtggggttt atccattcag

    18781 atatagagac cttgcctgac aaagatacta tagagaagct agaggaattg gcagccatct

    18841 tatcgatggc tctgctcctg ggcaaaatag gatcaatact ggtgattaag cttatgcctt

    18901 tcagcgggga ttttgttcag ggatttataa gttatgtagg gtctcattat agagaagtga

    18961 accttgtata ccctagatac agcaacttca tatctactga atcttatttg gttatgacag

    19021 atctcaaggc taaccggcta atgaatcctg aaaagattaa gcagcagata attgaatcat

    19081 ctgtgaggac ttcacctgga cttataggtc acatcctatc cattaagcaa ctaagctgca

    19141 tacaagcaat tgtgggagac gcagttagta gaggtgatat caatcctact ctgaaaaaac

    19201 ttacacctat agagcaggtg ctgatcaatt gcgggttggc aattaacgga cctaagctgt

    19261 gcaaagaatt gatccaccat gatgttgcct cagggcaaga tggattgctt aattctatac

    19321 tcatcctcta cagggagttg gcaagattca aagacaacca aagaagtcaa caagggatgt

    19381 tccacgccta ccccgtattg gtaagtagca ggcaacgaga acttatatct aggatcaccc

    19441 gcaaattttg ggggcacatt cttctttact ccgggaacaa aaagttgata aataagttta

    19501 tccagaatct caagtccggc tatctgatac tagacttaca ccagaatatc ttcgttaaga

    19561 atctatccaa gtcagagaaa cagattatta tgacgggggg tttgaaacgt gagtgggttt

    19621 ttaaggtaac agtcaaggag accaaagaat ggtataagtt agtcggatac agtgccctga

    19681 ttaaggacta attggttgaa ctccggaacc ctaatcctgc cctaggtggt taggcattat

    19741 ttgcaatata ttaaagaaaa ctttgaaaat acgaagtttc tattcccagc tttgtctggt
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