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Sekvence genového shluku kodujici biosyntézu celesticetinu

Oblast techniky

Vynalez se tykd vyuZiti shluku genii pro biosyntézu antibiotika celesticetinu k vyrobé

hybridnich latek na bézi linkosamidovych antibiotik.

Dosavadni stav techniky

Linkomyein a celesticetin patfi do skupiny linkosamidovych antibiotik. Klinicky
vyznamnéjsi linkomycin je produkovan riznymi druhy aktinomycet v&. kmenu Streptomyces
lincolnensis a je vyuzivan k 1é¢bé infekei zplisobenych grampozitivnimi patogeny.

Celesticetin je druhym piirozenym linkosamidovym antibiotikem a je produkovan kmenem
Streptomyces caelestis. Byla popsana mikrobiologickd a semisyntetickd pfiprava nékolika
derivath celesticetinu. Celesticetin a jeho derivaty maji mnohem niz§i ucinnost nez
tinkomyein a proto nejsou vyuzivany klinicky.

V biosyntéze linkomycinu dochazi k oddélené syntéze dvou prekurzorii propylprolinu
(PPL) a methylthiolinkosamidu (MTL). které jsou kondenzaci spojeny na N-
demethyllinkomycin a ten je dale methylovan na vysledny linkomycin., V piipadé
celesticetinu je cukerna sloZka MTL spojena s prolinem a salicylatem.

Vroce 1995 byla publikovana sekvence shluku genti kodujicich proteiny pro biosyntézu
linkomycinu — /mb shluk, Tento shluk obsahuje geny pro biosyntézu obou prekurzor(, geny
pro kondenzaéni reakci, regulaini geny a geny pro rezistenci k linkomycinu. Shluk pro

biosyntézu celesticetinu zatim popsan nebyl.

Podstata vyndlezu

Byla popsana seckvence genového shluku pro biosyntézu celesticetinu a oznacena jako ccb
shluk. Tato sekvence je vyuZitelna pro pfipravu novych, biologicky aktivnich latek.
Pro tyto udely byla ptipravena kosmidova knihovna z chromozomalni DNA Streptomyces

caelestis ATCC 15084. Kosmidy nesouci &asti celesticetinového shluku byly vyhledany za
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pouziti homolognich sond z linkomycinového shluku. Sekvenéni analyzou kosmidG byla
zjisténa pfitomnost celého shluku pro biosyntézu celesticetinu.

Celesticetinovy shluk (cch shluk) o velikosti 27350 pb je ohranien geny cerl a ccbd a
obsahuje celkem 24 geny. Shluk obsahuje geny pro biosyntézu cukerné slozky (MTL) a
salicylatu, geny pro kondenzaéni reakei, regulaéni geny a geny pro resistenci k celesticetinu.
Rozdily v biosyntéze linkomycinu a celesticetinu se odraZeji ve sloZzeni obou shluku gen.
V biosyniéze celesticetinu dochazi ke spofeni aminocukerné jednoiky MTL s proteinogennim
prolinem. Proto v cch shluku chybi homology linkomycinovych genii zodpovédné za syntézu
propylprolinu.

Dal$im rozdilem je pfitomnost gend cchl-cch5 kédujicich proteiny pro biosyntézu a
piipojeni salicylatové jednotky, jejichZ protéjsky chybi v linkomycinovém shluku. Gen cch4
se nachazi pouze v celesticetinovém shluku a koduje O-methyltransferdzu nutnou pro
methylaci aminocukmé jednotky v pozici 7.

Nove ziskanou sekvenci genového shluku kédujici biosyntézu celesticetinu a jeji rozdilnost
vi¢éi shluku gend kodujicich biosyntézu linkomycinu, lze s vvhodou vyuZit pro navrZeni a
pfipravu novych latek na zékladé¢ linkosamidovych antibiotik. Zajimavou moznosti se zda byt
piiprava producenta sou¢asné nesouciho geny pro biosyntézu linkomycinu a salicylatové
jednotky celesticetinu, Slibnou se jevi i moZnost vyuZiti celesticetinové methyltransferazy

Ccb4 k metylaci aminocukerné jednotky v molekule linkomycinu.

Piehled obrazkd

Obr.1: Struktura molekuly linkomycinu

Obr. 2.Struktura molekuly celesticetinu

Obr.3: Primery pro PCR piipravu homolognich sond, nehomologni Gseky jsou ozna¢eny
podtrZzenim

Obr.4: Aminokyselinové sckvence proteinl, kadovanych ccb shlukem gent

Obr.5: Sekvence ccb shluku gend, kodujici biosyntézu celesticetinu, a jeho okoli
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Ptiklady provedeni vynalezu

Priklad 1

Chromozomalni DNA S. caelestis ATCC 15084 byla izolovana z kultury narostlé v YEME
médiu (kvasniéni extrakt 3 g/l, sladovy extrakt 3 g/l, pepton 5 g/l, glukéza 10 g/l, pH 7.2)
(50 ml) s ptidavkem glycinu v koneéné koncentraci 0,5% a lysozymu v koneéné koncentraci 1
mg/ml.  Nasledné chromozomalni DNA byla Castetn¢ nastépena restrikénim enzymem
BamH]I a ligovana do kosmidového vektoru SuperCos-1 (Stratagene), ktery byl pfedem $tépen
enzymy Xbal a BamHI. Vysledna ligaéni smés byla vnesena do lambda fagu a fig byl
transfikovan do kmene £ coli XL1-Blue MR" podle protokolu Gigapack IIl XI. Packaging
Kit (Stratagene). Kosmidova DNA byla izolovana z bungk pomoci kitu NucleoBond BAC

100 columns {Macherey-Nagel).

Piiklad 2

Sondy pro hledani celesticetinovych gent v kosmidové knihovng Streptomyces caelestis
ATCC 15084 bvly navrZeny na zaklad¢ predpokladanych konzervativnich Gseku genti imbJ,
ImbM, ImbS and ImbZ z S. lincolnensis ATCC 25466. Primery pouzité pro PCR amplifikaci
sond jsou uvedeny v Tab.2. Sondy byly znaeny digoxigeninem a pouZity pro hybridizaci
s vice neZ 1000 klony kosmidové knihovny.

DNA kloni davajici pozitivni signal se viemi sondami byly &astedné natépeny
restrikénim enzymem Sau3Al. Restrikéni smés byla rozdélena na elektroforéze a fragmenty o
velikosti 1-2 kpb byly izolovany a klonovany do vektoru pJAKO. Ligatni smés byla

transformovana do bungk E. coli XI.1-Blue MR".

Priklad 3

Knihovna DNA fragmenth celesticetinového shluku (ptiklad 2) byla sekvenovana za
pouZiti univerzalnich primeri. Vysledné sckvence byly porovnavany s databazemi NCBI na
pritomnost homologti linkomycinovych nebo 1 jinyeh sckundarng metabolickych gend.
Sekvence dvaceti pozitivnich klonh byly pouzity k navrZeni primert pro sekvenovani celého
celesticetinového shluku metodou primer walking.

Ziskané sekvence byly analyzovany pomoci programu SeqMan (DnaStar software

package) a Artemis (release 9, The Sanger Institute). DNA a proteinové homology byly




vyhledavany pomoci databazi na serveru BLAST (National Center for Biotechnology
Information (Bethesda, MD.))

Primyslova vvuZitelnost

Sekvenci genového shluku kodujici biosyntézu celesticetinu 1ze vyvuzit pii vyvoiji novych

biologicky u¢innych latek. Tedy ve farmacii, lékatstvi.
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. Sekvence genového shluku kodujici biosyntézu celesticetinu oznafend jako ccb

shiuk.

. Pouziti sekvence genového shluku kédujici biosyntézu celesticetinu podle naroku 1

k ptipravé hybridnich latek linkosamidovych antibiotik.
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Obr. 3

primer
Imhls
InibJa

ImbMs
ImbMa
mbSs

ImbSa

ImbZs
ImbZa

2IA?

sekvence
§-CCGGAATTCCCTCCGTTTCGAGGCAGT-Y

SSAACCCAAGCTTCGAACTCHGCC FTGGGTA-S
S-LCCGGAATTCTGAACCCGTCCAGGTGG-3
5-AACCCAAGCTTGTCGTGCACCTGGCCTC -3
S CCGGAATTCACCGCCTTOGTGCGTTC-3'
S-AACCCAAGCTTGCCGAGGCGCAATCUTT-¥

§-CCGGAATTCCGCGACCCUGGCACATCT-3

I F-AACCCAAGCTTGTGCGGGCCCTGATCGA-Y
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Obr4

Aminokyselinové sekvence protein(, kédovanych ccb shlukem gend a jeho
okeolim

1-5267 - ckoll ccb shluku

5268..6292

Ccrl - 235 rRNA metyltransferdza, resistence k celesticetinu
MTEWGETHRKGPEQGKKSTGYGRSEAQRGPGFRTRGASAERGRT
GGCGPRAPVTADERRRVWGCNFFKSKARVRRFTAQIGAVEGLPTVEIGPGSGMITKELR
KSGEPLTVVEIDDQWARLLAEELPSHVTMVNEDFLSWGPETECFRMVGNLPFGASTEL
LRTCLGYGPDRFLEGVFLVQLEFARKRAGAWGGNLENAQWSPWFTFHMGHEFPRHCFER
PVPKTBTATLEYDPRRDPLLPWRERVAYQELVSAVENTGQLTVGEARQRVNVRKPADW
LRRAEVFPETRVEDLDAEDWSALFATHGPGRPRTGRAGGRPSAGRROGGRRGMPPPGGH
PRHORRR

6819,.8273

CchbTH - neznamd funkce, podobnest s LnbTH z Imb shluku
MKGAEPLAGAAFSTAARLGADRTVVQLVRTTVEDTVVGADSAPG
HARSDRFEIAVRVHRDGAVGVADGPLLDRHSVLDLTERAAELARASGAGRSVRPAQRP
APGNPQERVYRSPVAIDPFSLSPGERAEPLREARARALAVAGCTHAVVRASAYRRESM
LLSSDGDRHELESTQTGCWLTARADGPSGPATRSYPDRTGRHDMGGWEAVHGLDLPGS
AERAAREAVLLSRAKPCPSGTGPAVIDSSQLTLOTHESGHPLELDRILGWELDYAGSG
SEVGLTDVGELAYASDQVIVVALPVSGRGVGSMEWDDEGTPTAVIPLIORGLLVGLLS
STTSTAAAGLPSAPGSARTEGAGLPLVEMTNINLQPGSGSLGDLLSDMGOGLLISGND
SESIDDDRDRFHESCELAWRVRGGRLVEPLRAPRYHGRTLDEWRSCORVAGAEEWAMH
SVTFCMKGNPIQTARVGHGAAPALFSEVSYGSWE

8270..9%040

CchJd - N-demethylcelesticetin methyltransferaza, podobnost s
LmbJ z lmb shluku
MRNYDETTYGDQIADVYDEWPGDAGPPPDGREAALFVAALAAAR
PVLELGVGTGRVAFPLADLGVEVHGVESSEPMLDKLEEKAAAHPNGNLVYPVLGONFAK
LDLGEQRYSVVFAARFNTLFCLLGQDEQIDCMROARELLEPGGT FVVQCLNPAGQRLAT
GNTFGTVELEDTAVHLEASKHDPLAQTLSAHHIVLSEGGGIRLEFPYRLRYAYPAELDL
MANVAGLELVERHADFERKRFDASSRYEVSVYRAAASA

9151..10464

Cebl - neznama funkce
MHLDPTTHSGGLTAADLALSAQDYDFLLIERPDEFPGVIGVVHTY
RGORDASAVRKTLSRLAPYLGRLGAVLERAPQDAAEPYFEPVPFDAGAHVDEWTTDZE
WPDAVLAETTRROQLPTDRPLMEVHVIQGPQRWWLVESFHHVTIDGATMGRLLMTDPGR
DPAPAEPTALTADTALRVRERDATGTAPFPARTDDSAAADDGY PATILPANWKHRSLATA
TLGAQWRRLREETGSTKGALAAWLSGAATAGAVT TARGRCTTLGLNITVDLRRAAPPP
VGGNWTSTLLCPWAPGMEPGENLAV IGARLSGTDREALVDOALAYEHECRDVPYAARR
EARASWGENSFIVIPDGORADWEAMVTVLPRLPAWHEPDDCTGHFVLZGAWLGAPWIL
TWAVGEDSASVCALS3SAEEFPAQALIEALLRAADTTPVLPRDDHR

10493..11050

CcbK - pfedpokladana fosfatdza histidiolu, podobnost s LmbK 7z Imb shluku
M3SGRAAVLEFDROGYLVQALVRDGRPYFPRSLRELRLDEDAQDVV
RRLTEAGWGVAVVTINQPDVPRGLMTEETVHRINRAVAAGLGLSESCFEFTCEFHDDDSGC
ECRKPGPALLVZAARSLGADLARCTVVGDRWRDIGARHRAGCGAVWI DRGYREQAPDP
PYDRVTSTAAAVCLVLGGRLRAESG

21066..12376

Ccol - pfedpokladand dehydrogendza dehydrogenase,podobnost s Tmb? z 1mb
shluku

MTSDDQGGAAALPARLSVCGLWHLGT TVAAGLLSRGHOVVGYDP
DDGLRRGAGRAQAPTGEPGVGDALAAGLREQRLRITGDIADWARSTLCLLTYDSAVDA
EGGVADDRLDAAVAAFAEYGPRGAVLVVLSQVPAGTHT RWRGGLLAGREDLRIVHVPE
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NLELGEALADFLEPPRLVIGAEDDTAARLAAALFPAVISANVSLTRAELVKHATNAYL
GLCVAPANELAWIGFRLGADPTVVARLLXTDPRISPRAPLLPCGAAFSGSTT.QRDLVAL
RRLGTEHGRAELEDSVLSANQRHAYFAVDLLRAHYGGLAGRRVAVAGLTYKPTTRTLR
DSLPLRLVHQLLAEGAVVSAYDPLAEELPGDLAVERAGSLAACVKGACALLIGSALPE
LADTDWSRLAPAERLVADGCVALSPEVLRAAGWQYLGMRQVSGS"

12373..1335¢C

CckM - predpokladanid dehydrogendza, podobnost s LmbM z lmb shluku
MTRYFVTGGASFIGSHFVERLLSDAHTTSVIAYDDLSNSTTEWI
EPLLKDPRLTEFVEADILDTPELTAAMSEAGMTDRDVYVHLASSVDMRKGLSDSSFDLR
QCANGTLSYLEAMREVGPRXVLESSSSTVYGEPTVLPTPEHAGPYAPTISLYGAGKLSA
EALLSAFCHLYGFTAHAFREGNVVGGRMNHGVIYDE IVKLTEDSSRLEILGDGRORKN
TELVEECVEGILTTSERLGEGEHVLNLGNPGTVIVDEIASVIIDEMGLQDVOITYEGG
SRGWPGDVPVVEYDLSKLGGLGWTAEHGCAAAVRECARRLLAERGWTQP
13347..13955

CcbN - pfedpokladand izomeraza, podobnost s LmbN z lmb shluku
MNSVKNLLVDAIEHTTALDSGDIESAARLIFRTWQQGCGTVISCG
NGGSASTASHFAADLAKLTIVPGCPRLRTLCLNDNASAFSAWTNDEGEDTVYTEQAEPR
WLDDKATLISFSVHGGSRATDASAVSSNLGKVAELAKSRGSSVIAVTCFDGGAAGDVA
DAEINVPHFTEPVATPLIESLHVLIHHALCVGVRQLIQEDAK

13980..15263

CckbZ - pfedpokladanid oxidoreduktdza, podobnost s LmbZ z lmb shluku, C
kencova Cast kdduje predpokladany prenased

MTSPTRHDAPPEVGI IGTGLOARRRIAVAGANVVAVAGHDARAG
EAFAAEHGIRAEKDWHALVGAADIDIVLVCTPPHLHAEMS ZAALEBAHKHVLCEKPFAR
TGAEAERMLOAART AGKALACGFNHREHPALAELRRLVTQGRMGRVLWARFAYGIGGR
DGYENEWRADPAQVAGGQLMEQGIHAVDLLRTLLGDVEST TAVRNTAVWPAMAPLEDD
AMVLLRHHGGAMSTIHSTLTQWVNLFRLELGGERATAEVQGLAGSYGTQTLTVWDRTD
GPFSAARTEFRGGDRSWQQEWEYFLRLVDNPGDLS SAEDGARAVRIVEAAYGGADGLS
WARPATGADGSAAPAPSLLVDVLZLLRPLLESADTELTEDTELFSSQLLDSLALEETQ
AATESRWVPLPPEELTLANENTPAAIAFTIARTST

15290..1654C

CckF - pfedpekladand aminotransferdza, podobnost s ImbF z lmb
MSDLAAVDDWSTLRRIAIDAVSTGRNPELKWLADHPEGT PAYAL
HLADPLEGAPEGLROCLREAWDEPLDSYVLSHHGLPELROAMERWFADDENWPRRRRL
LTTATMIGTGPAMYDLLRTIKAREPEGPMAALVPRPGWDYRLFAHDVGYEPIGYHVEF
TSPTGPEPGDLDRAVEQTRAKGLRPTVLVLNPQHYATGENWTPEFVRYALSLADTLGM
WYLVDNAYHGMTAAGTOPTSTVRLALDGGFEERLIHVRT LGKQFACNGWAVGSVTAMP
DVIDEFAHRWRGFREYFGHAREQAAFAGWLNNPESRKWADERREAIRSNGDALLDALA
EVSNTTRHCHGGSPEVLFEVPGGWSQEDFRQRLFADTGVLLASAQIPYARDWVKVFELG
RRPDRFLPAVEALRTRPSRAWQPR

16660..17484

CcbE -pfedpokladana GlcMNAc acetylaza, podobnost s LrbE z Zmb
MORKILTVHAHPDDEVSRGSATIAHYTADGVQAVLVTITDGAAG
EILNPDFGALPQGRTLAAQRAEELAASARALGYSTVHSLGFADSGFDGTAGETDAFVK
ASTDAAAERLAALIEKEKPOVIVGYGTNHARDPHPDHIRANQVLTRCVELLCERDGER
VEDVEHVAFSRRRHRVLHEACGTAGVPSPYAPGLRE?DTSFDDAEINTVISLSETATE
RRLSALRCHKTOIAANSGWEFALSASELYDAFPYDEY IRVAAPPGGRPCDDLFVASS
17493..185€0

CebD —neznamd funkece, podobnost s ImbD 2z 1lmb
MBQSKGSVDQTLHAPHCEVGCAANVARRVGYDLARQVICAHWAS
RMLYREVGTEEQPLLORIOV I FSAQGRGWPALLARMYGGEYTSRAVPREELLSTLHAD
RAEGGTLLFMEDRACPWLDSARSPGMLPHVVVPDGVAPDGSWOLLEGHSWWRGRYAMS
FODLLAASYPDPD2HHVAGRVLSLRIRPSAERAAQLOTLARQELAAGLRTYLAAECGE
TETPAGRIVWANG?QSVPLLVERLRGWOYTL.C?LAARNDLSTEHARDVALGRYLFLALT
DELAFAAYARAGT _RLVEGLGLAGAVGGLRPDEAWRLAWRSGQKLYRRI.DRONLSALE
SALEKAAEVDVEYARRLLKEL

18558..20076

CebC -adenylace prolinu, podobnest s LmbC z lmb shluku
MNTSTVRNSLETLLADTARATPGATALREPGGDTTYRDLAALAG
GIQTALAEAGVRPGDRVAVLAPQTAAAVAAVHAVLSACAAYVPLDPASPPARWARVCG
MSTPRAVVGTRDALAKLTAELPHALATYDLEAPWPEAPLAPVEREAADLGAVLPTSGSET
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GVPKGVAISREALLAFASWMVDTFEVGADDVIAGESPLHFDVSVESLEGARLTGRALA
FAPPOLAGFPEELASWADDAGITVWYSVPYPLARLGTLDAVVLEQRLGRLRCVCFAGE
VFPHRCLATLMSKMEWVRYTNLYGPTETNVCTFEQVLAPPDEAIAIGSPACGAECWYE
ROGERVDTEGAVGELIVAGPTVADGYWGNEDITARRFRFGREYRSGRAYATGDOVRIL
FDGRYAYLGRQDHMVKIRGOQRLZLEEVESVLGTADGVTGCCVVAVTPPGRPRLLCAAY
VGDOLDHAALRSHCRGRLPSWAIFQRFLEVPATIPLTSTGKTDROQEVRRRVMAE LV
20084..21055

CcbP -pfedpokladanad kindza, podobnost s LmbP z Ilmb shluku
MITTTAPLRLSLAGGGTDLPEHYEEFGCRLLAVTLDLTVTVTVN
CAPSGLRFSAFGAQEHAFHADSVANP LVRAALRHFGITDGVELTVQSDYLPGSGLGGS
CAFMVALTSALAQHIGKPVTTDEAARLAFHLEREKCGFPVGOODHWTAACGGALELRI
DEGENATTTELPELRKAVDTLI.DSEL LLRTPITRAAGAPLARHTRATLKIRHGRCMGT
TONMVOAFHSALTSCGDI DRVGALLDOQHWOAKRRENSAVTSPQIDRWYETLLARGALGA
KVVGAGGGGHLLVAVPAAHADRVSSALASEGLRRVAVRVSZDGVRTA
21052..21750

Ccb0 - predpokladana nucleotidyl transferaza, podobnost s LmbO z lmb shluku
MYALPGTPPLVVLAGGLGSRMLHHTRSTPKALLPVGGKPFLTGL
LCAFRDRGGIVEVVLCTGHKADQVRDEIGDGSQLGLRVIHSPEPZPLGPIGALIHAAD
LPDAFLLTYCDVLPTIDPRWFAEQARSSGCORAMAVGPAPTAAEANVRIRGGKVAAYA
KKPGPAGATDCDRGLLALEKRTLDRHPGRDEQEFYGSLARDGELAAT PVQDPVVDIGT
AARYEKYLRFAETI

21757,.,22817

Cch5 -pfecdpokladand amirctransferdza, podobnost s Lmk3 z lmb shluku
MSDYVPFAEPTLDEAEIDAVTRVLRSGWVSTGVEADSFEKEFAN
YVGTREAVALNSCTAALHIALLALGIGEGDEVIVPTITFTATAARVVHAGATPVLADY
EPVHLTLDPEQVEKLIGKRTKAVVPVHFTGRMASPGELRELCDQHGIALLEDAAHTLE
ESDGPYRAGQVGDVSAFSFFATKPITTAREGGMLCTDDSRIAEEARVWSLHGLSRGAYN
RYRPGARBAYDVDRPGFKYNMSDVOAAL GRVOLAKADRLHAARTTIAETYLRELDGLP
NLRLPAPDTADNLSSWYLFPVQLRLENVQADRDAFRDELHELGVGTSVHFVPLHHESW
YAENVYRDGOQRFPVADAARGRLLSLPIFPAMDDGAVERVVTAVRKAHEGTRS
22914..23582

CchbR -pfedpoklddanad transaldolaza, podebnest s LmbR z Imb shluku
MKIFLDTTDMEAVAQWLPHGIVOGVT TNPTLLRKAGVRRAREIV
RE_AQRVAPGDVSVQVAGETHEEMVOOALGYRTLGENIVIKVPVIRPDGRPNLDVMTT
LTROGVAVNATACLSLAQVLARAKAGARYASLLWGRVADZGGSPEAVVADAARLLROY
GL2TQLLIGSVRAAGDTITKALSAGADVVTVPPALLERWLIOHEY SRMTYQQEFNSDAGMEK
MGTK

23648..,24505

CebQ - neznaméd funkce, podobnost s Imby 7z Imb shluku
MNAASADVRTLRHVRSATLRFADSALTSHVEHDVVEYAERSAGS
ERTRYRVVGSQECLKEAGQLAEECADVVAAASRIGTRERMGLLRELASLGPGIYGRVE
DVYGATATVDDRERTGMGTMARENVIVTTVRDGVRRTRAVSGSPDELDVRGLALAGKP
LPOHEGPLPTQVVLEPLALAELLAEYASVGLAVQDFHTAREFHRRCMGOOVAARRGY DT
TDTPAALGGWTLDIEGTPAAPLSLIRECGRITGYATEHRGAAALGOI SNGRAARSYDGL
RAYPAALTLECPPTTAPIGPYLRIERVQYISYVSAETGTVIGSTRDYCSVVENGAPRA
NYVGTVRETISYPLLLRRITGGLGPARTVPVIWGGCVVRCPAVHCADT.RLVE
24335..26142

CebT - predpoklddana glykosyltransferaza, podebnost s Lmol z lmb shluku
MAEAASKQRRIAVYWIMLEGCCCVSQGEVARYVENLLRAQDSIRA
EWLAHDYEIDFILGEPFYRENAAGYDAQRWCRYVTHLAZRGGRAVRLVIDIDSIEQHG
GDREFFHALSAAGAQLVLETAERYDGVIALISGTSAFAQVAGMYORLGGPLAERTILHVHT
FGLATHETALPPSPAEIAADGDVAFWIROTENVTVAYISCYTARLYERTYATPRRSLL
PNRSGIPLDDPLETLLDKNTVAKRLAPLGLFDEGRLAVMWGRNSAPDLOKGYHLLLEA
AADVPGVVEVIANRRPAPDLOUYAERLGVOAVETADQPFETISALLOSERTLAAAFLG
EAEPGAVSPMEAMWVTRRSGAVV _AADTGNLPELVDGGRAGILTARTGTAVAEALRTA
OAMTGEERTRMRETAADVVREHCDFLANIRDLYSSAVSRWSDL

26171..26884

CckV - neznama funkce, podobnost s LmbV z Ilwb shluka
MEGLRRLGSGISALDRETDRLRAWLTGADDGLWSRSTRITEWDY
HOVVARLASGELYNQHCLRNEIESLRSWGDWGDDEEAYNYVLHVALRRPLTHHACVLDEW




G/A?

I=ZRHTDVHAQWRAMAPDAQLSTSYGPYAVGLOCWHIASEYATHSDOMGYPVEARDRAE
RLAWRFAFSCFAVEERRVPVSLIOVHDGTGTISVSDETAQLTLTARQFVAAVSQRLEPLR
SVTSDPHIQLLVEKLKYLL

27346..28992

Cch2 - pfedpokladand salicyl-AMP-ligdza
MVPWPAESAAAYRSAGYWLDKSLCNHLWDWADRYGDRTALVDGE
RRLSYRALATIRVDSTAENLLGLGLREGONVLVQLPNCWQFMVTVMACVRIGIAPVLAL
FAHRRRELAHVATESEATAVVVPTSWKDFDYZGLAHEVAARCPGSPQVLVLGEPGREG
SVALDPLIGTVDDSGPLRAEDVAARRRHLDAVDVDPEDVALLLLSGGTTGLPKLIGRT
HNDYEYNARRSGEVCGFGGDTVYLAV_PVAHNFPLACPGVLCTWGVGGRVVMAPSAR?
EVAFPLIARERVNTTAVVPREVAQRWLOQAAGTGPAD_TSLRSLOVGGARLAPEIARRV?
ARLGCALVOUEGMARGLLNYTRBENDEPEVYVATTOGREISPADET LIVDENDYRYVAQGE
SGALLTRGPYTPPGYFRGGFPHNKRAFTPDGWYRTGDVVRLAPGGNLVVAGRSKDLINR
CGEKISAEEVEDIAYSMPQVVEAAATAVPDDELGERICLCVVLKENETLAMTDVVET Y
SRTSIARYKFPEHLRILPSLPHTEFVGKIDKKALRAEFMTL

28989..30356

Cch3 - pfedpoklédana syntezaza salicylata
MRLARCIEKEDVLPTKYIYRHRREVPIVSDPLAVMARLVQASAS
ETHLLYESEKVWSESSGVLAEIRLRRSGITYRCADDSRELPWEDOPLKTVEKLLAELP
VEDWRAYGWGGFELAYVNAGLTELVRDEQLLHLVVZRTEVRLDSGRALLRSVDOERLQ
TLSELLAKPAELPVHRTRPVDVETALAEEYRASVGNAVEEIRSTXLOKVILSRRVEPVD
YSVDLLGTYIEGRKANTPARSFLIGFPEMKAAGESPEIVAEVSADGERVTSQPLAGTRA
LTGDAETDRASREVLLNDVKEVEEHAISVKVSCAEMTDVCRPGSVVVDDEMTIKERGT
VOHLASSVSCOLADGLSAWSAFRALFPAVTASGVPKRDAYESISRANEQEPRGLYSGTV
MTVDSSGAMODSALVLRTIFTESGHSWLQAGAGIVEHSKPEREFRETCEKLLSAALHVY
PAQNQ

20433..31542

Ccbd - predpekladand O-methyltransferdza
MKTPGTSHPGRDTHRELGKIMATISKDQHOETI LSHLTIFGTLRAQV
FRAAGQLKLADHLAKGPLTSVELAEQACLNEPGLRRLLLALEKMDVVT LLEGEKYELT
SLGORLREDVPDSVREDLVLCYNGEATWHCWSDLADIVRTGVNTFERVDNKNYFEYLKE
EPEEYALFNCAMADDSRNSAESIASGECFSREETVMEVGGGNGTLISKRIARAHKSVOG
IVFDLPTAVDSAQKEFKSNGVADRCRAIGGDVEFAEVPGGADAYVMKSFLEDWDDEHVT
TILTNIRKVIKAEGRVLIVEPLLPDNAHDVESEFFGIVISDLDLLAATQGKIRTTEDER
ELLRATGFELTDVTPLGSYEFSTEDHYNVLEATPC

31566..32621

Ccbhb5 - pfedpokladand NADP-dependentnl alkoholdehydrogendza
MATVPALAARAPGAELEPTSIRLEPVGDHDVLIQIAYVGITHSD
THOVREEWGAASFPMVPGHETAGVVTOAGSGVKRESVGDRVGVGZEFVDSCRSCVHCRR
GEEQFCEQGMTSTYNAVGRDGLPNYGGYSTHIVVDENYVLAIPDSLALDEAASPLLCAS
ITMYAPLVRWGAGPGTRVAVVGLGGLGHLGVKFARANGAEVTYVLSRGSRKQRGALRLG
ADHFRATEKPAVFEELSGAFDLVLSTVSASLELDSYLGLLTVGGTLVHVGVPPGPSSL
SVAALVDGRENLSGSFIGCTCETQAMLODFCAVHGIGAEVEVI DAKQANDAYARVVIDGD
VRYREVIDVITLGRADS

32832..36062 —okoli cck shluku




Obr. 5

BASE COUNT
ORIGIN

61
121
181
241
301
361
421
481
541
601
66l
7z1
781
841
501
961

1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
1621
1681
1741
1801
1861
1621
1981
2041
2101
2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361

5778 a

gaacgtggac
gcctoctgea
cocgaagcac
catcageatce
cctgagcecg
caggcccecte
ctccoocceyg
cecetteecag
cggecactgg
gcacagecgceg
4cgcagggge
tcceeccgtge
ttacggtgac
ggcagagttc
ttccaagacc
ggacgtcgqqg
ggtgaccage
99gagagyggy
caaggaqgatqg
ggttctggag
gtggaggctyg
agctcccacg
gttgctcgac
actggacgcg
gtaggtggct
cgaggacgtc
ccctgetteg
gagctgctcg
cgcgtecacyg
gtgaacacca
gtcccecgaca
gcggctgatg
gaggagcttc
gcgeacagaa
gcgegacacy
tgagctcagy
ggcagatcca
tggaggtcga
acttccgega
tgtcgatcac
accacccoogt
aggccaggcc
ggccggaggy
ggtcgetgta
crooggggca
ccacggtgatyg
gceecatcegacg
cagyerygyggy
tgggacccta
ccgggeacty
tcatggetet
ggcteagege
tggagacctt
togeggtega
ggtaggcagc
gtcaccoaqge
gzcgtceegec

12289 c

agccgcaggce
cctaagegec
ttctecegtygyg
gaggacggga
tacgccaaga
ccggggettyg
gaaggggoac
gocacggact
cactgacttg
gacacggcett
accgagegtyg
cgaccgacty
cgcatgacac
gcetttecoeg
tccacaacag
acgecgttegg
gtgecgegtec
tacaccagcec
cgtgaggect
cgcttccogec
cgcagocygceyg
cttgtgcagce
gcettggaca
gcagaggtct
cocggaccagg
cgetecggtyg
actccggacg
gcggcecggea
atgatgcgcyg
cagctygeggt
tecetegtett
tgatcacggc
cccgatggtt
gcgteegege
gtgaccgaac
cogetecgey
gtgctgcgga
tcecggaggat
ggagcatcac
cgaggtgcac
tcocgggeacg
ggacgttgge
tctggetlget
cagcaqctac
Leggyacggo
cccacgcgag
aagcccggec
atgcaaccat
asggocggca
actgacgtce
ggagacctac
aggggagett
cegecggtac
gttcatcaac
gtgceagage
gtotggacga
ctcogeaqeogyg

12765 g

aacagaacac
atctgccceac
gcgaccaqggt
tcgeggtect
tgaccaagct
gcaccagaaqg
ccegetceac
tecggagagga
agccegecac
tacgtgcczg
gaccctgggt
cegtcacgag
ccgactecec
gctcactgcg
ggctcgtegt
tcgtegtcega
tcecogetgge
tggeegegty
tggacgaccc
tcatcaccga
ccecggagetg
ccaageoccag
accagcegecyg
accgggtgge
accoaaggga
tctacgeggt
gggcgtecte
ggtagggcgce
ggatcggceag
ggccggagty
cgccocageocg
gtcggagteg
ggcdcagygdy
cggatggacyg
tecctcaagey
gacaatggeqg
cagagctteg
tacgeeogacyg
ggccsgga4yyg
tgcecgttacy
accgtgctgg
ttcgecggyct
cgcagtegat
gtaccqcage
cggtatgace
aggggatggt
gteggtoagy
tececttcaga
ctgacattga
tgctgggety
googggecayg
cacceectygy
gecaggegaga
gcgetgatgg
cgtgccagac
tcacgtaatt
cttoggtgtt

5730 t

gegagggcegce
cagceecttce
cacacacgac
cgtggactte
ctaacaccgc
gagacctctce
cgecacggca
cgacggagec
tgggcegeeg
cgtctegett
cactgagecce
tggggetyggg
ctcatccgea
cgacaagctc
cgcctacgaqg
ctcggacgat
goacgtggat
gcgggaagqgs
cgacttcacc
tcttegecte
gtgggagtcce
aaagtgegte
ggtctgggea
gctgeggacg
gtgectggeg
gacgccecac
gatgaccagg
gggcgagggt
accggttcga
caccgacact
gaggggcago
ccctggacag
tactaccacg
aacgactace
ggtgtogtag
ceatgacgtt
caccagggga
tcgtzggeag
aagggeacygs
gggtaccccs
ttcocggtcaa
atctggtgac
gaaggagcecy
cocggeaats
gtagetgacs
gcgeggteqy
tcececggacga
gctggagece
fgctgatact
tettegegee
atgagacgcg
cecgoetggtt
ccacggacgt
acaaggatgt
agtgegggga
ccoccoagggot
cagacggeag

*Yasa

1 others

atactaggtyg
aaggceccgg
atgtacggcee
ggctcggece
tgtgcccocggt
atcgatcIga
tcaccgecte
accacgceaogyg
tgggcttgac
cgctgeaagg
tgggtaatga
acgaagtgac
gacatcgogt
gtggcagcga
catcagggag
catceggteg
cttgaccacy
cacgageggt
gtggacqgaca
gccgattgac
teegtttoge
ctcttcgatg
acttgggegyg
£ggcecggegg
gcgetgegeg
accgtecatge
cagtcetcgg
tcgecettect
gtaaagcgcec
tcgecgagoct
cggagcgygga
ceocgtttga
gactggttct
gagcegegtt
accatgcgag
gacgat-tgg
tgtegtctcee
cgaacgIgeg
acccatctcg
gggcgc-acyg
ggaggcggac
ggcctggegt
gegggacaqgy
gaccccgtaoc
gascoggoca
ctotggeagg
ttctecggte
ceygygaageeg
cgggltecgg
ggacgtggtyg
ggttcatcag
gaacgaggeco
gteocccecgaa
ccoccaagoag
accaagggga
aacticacgt
tgttgeogcct

caatgacaan
tcatcoogge
fcggeoocyggygs
agaagcggact
cacggcacac
cctegetets
cggecacgaa
agccactcaa
€ggeggeceg
cgtgacctge
ceccgcacacc
gggcgaghcg
cgatgtccag
tcectegacgyg
agcccttgec
cgatcatcga
“tgtggacga
~ctggeacay
cgacgcoggce
catgcgectyg
agatgactagg
Tcgacggcac
ggcgatacgy
agaccttecac
aactggagga
cggceocgeag
gccgggegec
ccactgcggc
olefole for-Telefels)
gcgcgaagcy
tgatcacgtt
cgaggaages
teegagggge
teggecegec
aggceecctga
gtecgatgact
tggacgctagc
gatgagatcg
ctggaggtgg
Jacaaggtyga
gggtgggcga
gccacaggeg
cttectgeee
Jggtggcegtec
Jagetacgaa
tcatoagetyg
cgccococcaga
accgeacget
tggtegtgee
cagctggesyg
googecatca
gagcgagaac
teacaccggt
ceggggecge
acagcggtca
aattcocccag
Ccgggaaccag




3421
3481
3541
3601
3661
3721
3781
3841
3901
3961
4021

Ao
XU

4141
4201
4261
4321
4381
4441
4501
4561
4621
4681
4741
4801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401
5461
5521
5581
3641
5701
5761
5821
5881
5941
6001
6061
6121
6181
6241
6301
6361
6421
6481
6541
6601
6661
6721
6781
6841
6901
6961
7021

cgaaggcage
aacgcagtgc
cgttteggtyg
gagtcegtga
ggaatccgea
cggceatgegce
gccaageggt
ccteggeoge
gtaggaggga
cocttoggte
ttgatcaggce
Logougggty
caggcgagcece
tceccacccagg
aggeetctea
gggcgtctee
ccgagtgegy
gtcgotgtgg
cgaggcgtac
gcctttettg
gttgzacgcce
gaccttgggyg
accagcgtca
tcacccggac
ttgcggaccg
ceccagagcac
aacaggceacc
tgtcgctacyg
acccegggece
gtcggtggec
gaagttgggce
gaccgacaca
aggcaocageg
gaggtggece
ttttcaagtc
tgccgacagt
gocgagecgcet
tgccgteccea
gctteeggat
ttggetacgg
gcaagcgcge
ccttccacat
ccgegacget
coctatcagyga
cccaacgggr
aaaccegggt
ccggteggec
gtagaggecat
tggttggggg
atccgetica
cgtgttogac
gagaccggag
tcgcgeggag
tgctgecttac
gtagcggcca
gggtggggea
gcccatgacg
acctcggaca
ccetteatac
cacgagcgcee
agoccgeeceo

tgatcgtett
ctggcatgga
accatgceat
tgatcgegge
aaccggaace
ggaaggctge
ggctgtaaac
cgecectoct
acgcggacaa
gettgttggy
ggtccaggag
cooggttget
tcagecgeca
ggtggcggta
ccageggttt
gggccgtcat
ggotegctygg
ccgaggtaga
aagtgocgea
ggggtcggga
tggetccagg
ccggcecgyggyg
acagcgccgy
atcgcacceoy
tgctctceget
gcgecteege
ctcgaacgygce
agsagaacat
cteggoocege
catcacgaaa
tgectgacceg
ccggaaaggce
cgggcccgga
ggcagcgeeg
caaggcggcd
ggagatcgge
gaccgtggty
cgtgaccatyg
ggtgggaaac
ccctgacege
cggagcatygg
ggggcatgag
cttcgtggac
aetggtetcet
gaacgtgegy
gaaggacctt
gcgeactqggg
gccacccact
agcecgoogec
actctcoegac
atgtggeccegy
actctectac
cctgeacacy
geettcotgge
actccgeceat
tggegeacyy
tcacgteety
aaagggecygy
agaaggtcac
agaagtccag
cgegtaccey
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ceeggacaty
cggggacgty
cgatgecatce
actgtecgag
tettetgecy
gatcgegttce
ccggjactgge
gctageacgt
ctg3gcygggg
gegytagety
cgacteggcyg
ggtgatgacc
accacgaaac
cggcaagttg
tectgeegat
gagzgtgeec
acggcatgag
ggctcaggge
gggcgrgeat
tgatgccgge
tggctgcgee
tcagccagagg
ccgIagoocs
ccezagegge
gacctcagec
ggccatcacc
tecgagetect
ccagacccgg
cecgcecetegyg
aatcgagact
tgagtaggca
ccggageadgqg
tttcgtacea
gtcactgcegg
gttcgeogtt
ccgyyetegy
gagatcgacg
gtgaacgayyg
ctgcectteg
ttcctggaag
ggcggaaaco
tttccacgee
ccgegaagyy
gcggtgttea
gageetgegg
gatgccegagg
geaggrggtce
ggggstggge
gggaacggtyg
ggcaccttgce
cegeacggat
gggcacacga
agacggggca
ctgccgatag
tgaaccgocg
gegggactee
geetegetea
ggoggetacy
getgtgeate
tgtecggecy
ccaggcegagt

cectongtte
attcgcocgegy
atgacqgctga
cgtgattggg
ctcttcgage
aacaccagceyg
ctggtcagac
caaccoggtyg
cgtcaggtgg
ggaccgttca
acgacygyggt
anddacadgdc
ccaggtcaga
gggtgttacs:
taggggeceg:
ggctgeceyy
gtgcgtgtag
cttgatgctc
gcegtgeteg
ggatgcgagc
gatgccgete
gcaaggtgat
ggatccaga:
geocteacegg
gcecocgegoga
agcegoeges
gccgaaccec
agcagcggaa
ccaccgacga
aacagtaact
tgeettagge
gcaagaagtc
ggggcgegag
atgagcggceg
tcacggctca
ggatgatcac
accagtgggce
actttetgte
gggccageac
gcgbettect
tcttcaacge
actgctteceg
atcogotect
acactggtca
actggctocg
actggtcggc
ggcottcage
caaggcacca
ceggeagagy
gooocgtgety
gacgaagacc
acttacgttt
goggrgacgg
tgcagsgcag
agattcacaa
ttcegtegtgo
cagectogtt
tgcccgacge
goccacteet
tagtageggy
tcgcacgaga

tcattettgy
ctctecgacca
ttgocgetgga
acgtcgrcgt
aggtcygtgaa
gtggcgacag
gtgcccacceo
cggadgaggg
ccgacggcott
tgatgacttqg
Lgggggagag
clLogoyycya
gcoectgzge
taccgegage
ctcaggecgge
tacatcgegy
acgcggagga
tezocggeogt
cggygcyggcgg
gecgggtttec
gtgaagagga
caccccgcac
ccgegaccct
ccococagcte
cggcccgaac
gececgetegeo
ggctgacgag
cccggegteo
cgaaatgggc
caccteccegtt
tggacgaatyg
gactggctat
tgecggagoge
gegtgtetgg
gatcggegcet
caaggaqgtta
gcgecttcote
ctggggygocy
cgaaatcctyg
ggtgcagttag
gcagtggagce
tcecagtteece
geocotggegy
actgacygyte
goegtgetgag
gctgttegee
cggtogtcge
gcgctagaagg
gattgazgat
goaaacctgt
ggcggegtac
ctogggTaca
gcecgygtaagt
celLcecaacy
gogtgatgee
acgcgaggaa
actcoccaaga
gegeggtcety
cggeacceege
gogecegeaa
agtggaagey

aggcgatccy
ggaactgtca
cgag-cggea
catcggtgge
cctggtcega
Tgtcgaagea
aagaggtagc
agectzatgee
gtcggtgggt
gtggetggeg
cagacaccag
Coyavadglya
cagacgegtt
aggcatgaaa
ttgggccgto
agatggcttt
gaagceggy
ccaggaggac
cgtagegetyg
acgcctggtco
gectgtatgt
atcecggctec
cttacggect
gcacacacct
gcegecatga
cacatgcgge
cggattegeo
accggagacy
cceoegactec
gtgtcctege
acggagtggy
ggcaggtegy
ggccgtacty
gggcagaatt
gtcgagygggs
gcgaagagcyg
gctgaggagc
gagaccgagt
cgcacgtgeo
gagtzcgece
ccctggttcea
aagaccgaca
gagcgagteg
gqcgaggety
gtatoeccecy
acacatcaac
cagggaggen
tgataccagn:
cggectcogas
tcatgcecety
cgagatgacy
catgttcetc
ccgcgeogac
tggtgcceac
cgtgaggacs
cegtgegge:s
gcecgtacgacz
gatggggtty
jacgcgergy
gggctcgace
gteceoggteg




7081
7141
7201
726l
7321
7381
7441
7501
7561
7621
7681
TT41
7801
7861
7921
7981
8041
8101
glel
8221
§281
8341
8401
8461
8521
8581
8641
8701
8761
g821
8881
8941
9001
9061
9121
3181
9241
5301
9361
%421
9481
9541
9601
9661
9721
9781
9841
9401
9961
10021
008l
10141
10201
10261
16321
10381
10441
10501
10561
10621
10681

tcgtecgatgy
aggtcaccca
aggcetgeto
ctggtggtac
gtcggggatge
gcgacaacgg
aacgatccac
ccgatggatt
ccggaaggge
cctecgggcea
cggtetgggt
culbeouyloel
tcgeggeget
©gggcegegeg
atggccacceg
gggegadccy
tcgaggacce
tggactegta
cccaccaccy
agccgegecg
cIgccgeteg
agtccgegtg
cecgggtagge
cgatgtgatyg
cggcegtgtc
ccgggttcag
gcatgcagtc
agacgacgga
cgacaaggtt
cggaggacte
ccgtgeccac
cggectecct
cgatetggre
cgtetegtey
caggcgcecct
tgtcgtgtec
actggacagq
tgcgecgage
ggcyyggcago
ggaaacgatg
cacgteccygg
guecgcteage
ggdggcacayqg
atcgacaggtyg
gycgatagec
gzgcaaccqc
cjycggygcaygy
£3gcgggycy
ggtcggeteoo
ggegeegteg
gatgacgtgce
gaggacggca
gaacggcaca
ccccagtcgg
ggcctgtoee
cagcaggaag
atgggtggte
acgggetgeyg
acggeegtac
ggtgcgecge
gcogegagyayg

agsaggactyg
gggaccccga
cctecggtacy
tgctecageag
cetegtegte
tcecctggte
cggcgtagtc
cgtggatctg
acggtttcge
ggtecaaccee
agctacgggt
gyylbyygaviu
aggegctgge
cctegogeag
ggctacggta
agcggeocge
tgtgceggtco
cggegatete
tgtcetegac
ccgtgctgaa
gtacaccgag
gcgetecace
gtagcgcagg
ggcgctcage
tteccageteg
acactgcacg
gatctgcteg
gtaacgctgce
gcegtteggg
cacaccgtge
gccgagtteg
gccgteegge
gececgtacgtt
tcgaccgeeg
tgccatggcet
gcecgeccyga
gogeacacey
caggegecgyg
cgcyggaagga
gagctgttor
cactegtget
cgggeaceyga
atcgtoctgg
atgttecaggc
gogecggaca
cgccactgay
atcgecggga
gtgcegateg
ceeggggecy
atggtgacgt
acccgcatea
tcgggeocact
cgctcgaaat
cccagatacg
cggtaggtgt
tegtagtect
ggatcaagat
gthtoctetteg
cegeeceget
ctgaccgagy
ctgatgaccg

A/A7

gttgeecgetyg
ccecqatTag
cgcgotgeocece
cccgaccage
ccacggeatyg
cgaczgeazag
cagttcccag
aagggtgagc
ccgggacadge
atggacatgc
ggcogggecg
cayyiyylyc
cctgacaacyg
cggcteggece
gacgegeteo
gecegaggey
cagcaaaggt
gaacecggtea
cgtegtacga
ggcegecaceg
acgtcgtace
agttcgagec
cggtacggga
gtctgggcea
accgtaccga
acgaacgtge
tcctggecca
tcgeecaggt
tgcgecgogg
acctccacgce
agcaccgggce
ggcgggcegy
gtectegtegt
cggagtgcgyg
ctcgtgIcgg
gcagggccte
aggcgcIgte
gcaggacgaa
ccegtceaccat
caccccagcet
cgtaggccag
tgaccgcocag
tccagttgec
cgagagtggt
gccaggocge
cgcegaggyat
atccatogte
cgtagegtoyg
gatcgeggeoc
gytggaaget
gcggeoggto
cectegtoegt
acggctocge
gggcgagcecy
ggaccacges
gggeggacaa
gcacgtctga
accgggacqg
cectgogoga
€ggggracyy
aggagacggt

atgaggagtc
ajgattgatgt
gjtgcggacy
agaccoeggt
ctgccgacac
gcgaggtgcece
cccaggatce
tggetaggag:t
agtaccgect
tcccagecgao
gaggggccge
[EEIV IR N HEIN
gcgtgggtge
cgttcoeceeg
tggggatttc
cgggccagtt
ccgteggega
gaccgogegt
accagotgga
gcgagggget
ggctggacgce
cggecacgtt
agagacgaat
gcgggteatyg
aggtqgttacc
cgcecyggcoto
gcaggcagaa
cgagcettggs
cctteotcecg
cgaggtegge
gggcggecge
cgteceoccoegy
agttccteat
cgggcgggat
tcatcggtgy
gatgagcgces
ctcgocgace
atggcccygtyg
cgcgtgecag
cgcggecgcec
ggecctggteg
gttctegeee
ccoccacgggg
geageggecg
caaggcgece
ggeegtggec
cgecyecqggeg
tacqgogoagy
cgggtcggte
gaacaccage
ggtcggcaac
ggtccactoa
cgcgtcecctygg
ggagaccgtc
gatcacacsg
ggcecagatzoo
actacctgac
tgtcettgty
gttacqggecta
ggtcgeegtyg
gcaccgcatc

cgtcacceat
tggtcatgaeyg
gcaaccogge
cgatcagggg
cgegreegyga
ccacgteegt
gatccagctce
cgatcaccge
cgcgcgecge
ccatgtegtyg
cggccgcoge
cyslbiyduay
ageocgegac
gggacagega
cgggcgcyggy
ccgetgegeg
cgeccacgge
geeceggege
ctaccgtacyg
ccgcceccott
gtcgaagcge
cgccatgagg
geegeegoct
cttgectegee
ggtcgccage
cagcagttcc
aagggtgttyg
aaagttgcce
cagcttgtee
cagcggaaag
cagggcggey
ccactegteg
ctgtgectte
gcgggaggga
tcgtegeggyg
tgtgccggtt
gcocaggtca
cagtcgteccg
teczgeceget
teretgeggay
acgagcgegg
ggttccatec
gg9cggggcayg
cgggeggtyy
ttggtactgce
agggacogyt
gagtcglcceg
geogtgteeg
atcagcaacce
caccagoget
tgcecgezggg
tccacatggg
ggcgecctge
ttgcggaccy
Jgggaagtecyg
gctgecgtea
actggagcaa
caggacctygy
gacgaggacy
gtgaccaatc
aacagggcgyg

gtcggagagg
caccagagac
cgcggeegtyg
cgtcacggece
gacgggatcce
gdggccgacyg
cagcggatgg
gggaccggtyg
gcgetoggeyg
gcggeoggta
ggtcaaccag
vayuaiyublu
cgcgaggycec
aaaggggtct
Tegetgcegec
~tcggtcagg
ceccgteeeygy
ggag-ceget
gteccegeacceg
catgccgacyg
ctgcgetega
tccagetecg
tcgctgagea
tccaggtgga
cgctggcecy
cgggcctgge
aacgccgcga
agcacgggea
agcatgggct
gccaccegge
acgaacaggyg
tagacgtceyg
tocgtcoctegzyg
tgcgggggaa
Fcaggaccgg
zcteggecga
gcgaccacgg
gttcgtgceca
gteegteeygy
cggcgracyy
agcggtceogt
caggygccca
cacggcgacaqg
tcaccgeace
cggtcetecte
gettecagty
Lgcgggegygy
cagtcaggaac
gceceocaataegt
gggggececty
tgatctecge
cgecggogta
ggageacoge
cggacgoegtc
ggcgctegat
gaccgeogga
tecatgagcgyg
tacgggacygy
cgcaggacygt
agccggatgt
tcgetgetygy




10741
10801
10861
10921
10981
11041
11101
11161
11221
11281
11341
11101
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
13081
13141
13201
13261
133721
13381
13441
13501
13561
13621
13681
13741
13801
13861
13921
13981
14041
14101
416l
14221
14281
14341

tctgggetty
atgeccgcaag
cgegegetge
ctgtggtgeyg
cagggtgacc
atccggetga
gccagccoge
gttcggeggg
tcagcaggygc
gatcgeeoggy
ggagctggtg
acgtcagtcee
ggtcgacagce
cecggecgty
¢ggagadaggc
gcagtctgge
tggcgaagge
cggtcaggga
cggtgtegte
cgcocagceyg
cgctgecgeyg
cececgogeygyg
ccecgcecctc
agtccgetat
caccgacgee
cgtoogggece
tgccecaggtg
ggtogtecga
gcggacggeo
gtcgtactcg
ctgzacgtcce
ggtgcceggy
caggatgccce
gaggatgtge
glgyglLlcale
caggtggcag
gatcggcgeyg
ggtgeagety
ggagagcgtg
catgtccacg
catcccggeg
gtectteage
gacgaagarg
cgctocogecg
ccgacgcaca
ggctcggtyga
tcgaagecygyg
ccgaggttgg
gagatgagaqg
gagceeoteot
cgcageogeqy
geggtegacy
cggaagatca
atcgegteca
tacgtgeteg
gTcagtrett
agcgecaggce
tcegegetgg
gggccggegce
tggtaggegg
ccggggtigt

tcogagagtt
ceoggcececg
acggtcgtagg
gtgytggatag
tcgacggecg
cgtccacggce
ggcgegcage
ggcgaggegg
gtcggogece
cagctctteg
cacgaggcge
FEC5RC5305
gaagtacgeyg
cToggtgcec
agcgcecggygce
caccacggtyg
gacgcacagce
gacgttggcc
ctecggeteay
gaggttctcc
ccacctggtqg
goccocgtacteg
ggeogtetace
gtcteeggty
gggetcgecyg
gtagcczacg
ccacagtecy
ggtcacggcet
goggegeagae
accacgyggga
tgcaggecca
ttgccgaggt
tcgacgcact
agecgggagoe

aaggcgctca

tacgggcegg
gaggagaada
cegttggege
ctggaggecea
gtcagtteqgy
agcggctega
qretgtgoegt
gtcacgaagt
gegegtgatyg
agtgecggeac
tgaccgcaat
aggagaccgc
tcgecttgte
cgttggtcca
gacageeggyg
ccgagecgeco
gcegegegge
cgageacgtt
tgegggegat
cgggcggeay
tgtcgageag
dgcageagggyg
tgcecgtceege
cttccacgat
ccaccaaccy
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gtttcttcac
cattgctggt
gggacceetg
accgegotta
cggcogtgga
ggtggtcage
acttcgggyg
gaccagtecy
ttgacacacg
gccaggaggt
agaggeagey
3CCCgCCgte
tgcecgttggt
aggcggegea
agcagceggad
gggteggeto
ccgaggtagg
gactcgacgg
atcaccaggc
ggcacgtgga
tgggtgceqq
geygadcyeygy
gcactgtcogt
atccgcagcc
gtgggtgeet
acctggtgge
cacaccgaga
gtgtccagee
cgtgectegge
cgtcaccegg
tttegtegat
tgagcacgtyg
cctcgaccag
tgtecteggt
cgacgttgse
gcagcgecte
cgtgetegag
gcaccttgcog
actggegeag
ggtgcaccac
gggtgtcgag
toccacteggt
ccgacaacag
agcgegtceac
gatgaggacg
gttgatgtgc
gacogagcetg
cgaagegtcyg
gtccagooac
gycyggdgaac
gacgatggtc
gttgccgroag
gectetegatyg
cttgacggaa
ggtceteggeg
ggggaccoac
ctggetgotg
gcgcagcage
gccggtgdcy
ccgeacegece
gaggaagtac

ctgettocac
cgaggctgceg
gogggacatce
ccgogageag
cctcecgtectyg
ttcecggagac
agagcygccsac
tgtcggeesag
cggeocagaga
cgtacgcgga
agtccegeeayg
TgQgoCagace
tecgecactgag
gggcgaccag
cceggggtga
ccagccggaa
cgttggtgge
cggggaacag
gcggtggetce
cgatccygag
cgggeacctyg
cgacyggegge
acgtcagcag
gctgectzogeg
gtgcgcggcec
cacggetcag
tctecegocgy
gogeoteggec
ggtccagccg
ccatccgege
gatgacggac
gaagccoteg
gaagtagttc
gagtttgacyg
gaagcggaayg
ggcggacagce
cgtgggcage
cgggccgace
gtcgaaggac
gacgtcgegyg
gatgtecggcee
ggtgetgttg
cogctcogacy
ttggecgtect
Lgcagggact
gegtaggega
ccgeggetet
gtggcgcgeg
ggeteggect
geggaagegh
agcttggeca
gatatgacygg
tcocecgetgt
ttcactgtty
atggceogeey
cggczctega
aacagctcgg
tcaaggacgt
ggecgggece
gccgcogoecgt
tcecactect

gacgatgact
cggagecetcg
ggcgceccgaego
gceecgeage
ggcgggeggc
ctgacgcata
gcaccogteyg
ttceggeage
tceggeacge
caccaccgcg
ggtcctegte
tcegtagtgg
caccgagtcg
gtcecegetge
gatccgegygg
accgatcecag
gtgcttgacc
cgcecgeggoc
gaggaagtcc
gtcgggecege
gctgagcace
gt ccaaceygg
acacagcgtc
cagccecgeg
ggcgeccegg
cagtccegeg
cagggceegey
agcagecgac
aggcegecga
gagcogeect
gegatetogt
ccgagettet
ttgcgetget
atgaagtcgt
gegtgtygcygy
ttgceogoge
acggtggget
tcgegeateg
gagtcgctca
tecgteatece
tcgacgaagg
ctgaggtogt
aagtgactgc
ccoggatgag
cgatgaggqqg
cgtcgeeggc
tggcgageto
aaccgccygtyg
gcteyggogta
tgtcgtzcag
ggteggegge
tgccgecetyg
ctaacgcogt
atgcteettyg
qggtygttygaa
tegoggocty
tgtcaggegt
cgaccagcaqg
agctcagacc
ccteggooga
gctgccacga

cggggtgcyga
gcgoecgacet
acagggeggy
ctcectacga
tccgcgegga
ccgaggtact
geeoagcagge
gcagagccga
tcgacggeca
cccteggega
gtcggettgt
aacagctecg
agggtgctge
tcggttttga
gcgagcetegt
aattcggect
agccgggcecyg
gccagcgect
ceggegagea
accagtacygg
tcateggeca
gagegggecc
gcgagtgegz:
cgcagcecegt
gegacygtyg
gcgecgeect
gggcgcacte
gcttgctceag
cgtaggtgat
cgaccgtgac
cgctggtggt
Tceegtegeo
agatcacgcec
“gaagcegta
cgtacagcqga
cgccgtagac
cctecgageac
ggccettygcy
cggeectegga
tgageccgegy
cgtaggegat
cgatgaagcs
ctggregeaca
agtggccacc
cgctecagacy
jggcgacct=g
cacggagaag
gacegtygtey
Jeacagggty
gaagtgcgaa
ctgezaggta
Jggtgtgeteg
gtegytgegl
gttggcgagy
tatctoctaa
gagttcggtyg
cgacggegca
gtccgcacce
gctgaggtce
cecggtegeca




14401
14461
14521
14581
14641
14701
14761
14821
14881
14941
15001
18061
15121
15181
15241
15301
15361
15421
15481
15541
15601
15661
15721
15781
15841
15801
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
17701
17761
17821
17881
17941
18001

cegecgaact
gtctgggtge
agctccagac
ccgecgtggt
acagcggtgt
tcgacggegt
cgccattcgt
acgecggecca
cggtggttga
tcggettegg
agtgccgcega
atgteggegg
gcgaacgett
accgegatac
tcgtggegag
gccaggegeyg
ggcggcecgag
gcacgceceggt
cctcgaacag
ccaacgegte
acttacggcet
ccgggtacte
cggtgacgct
ggatcagceg
tgcecggecge
cggegagget
gctgggggtt
cceggtecag
tgggttegta
gcgeggecat
cggggecggt
cagtcgtegac
gcacgtagct
gagcgcettc

gcagegtgcea
gagttataaa
ttgctgcegeg
gtgcacgcce
gcacaaggtyg
aacccegact
cTgegtcgoea
tcecogttteg
gcggcagagce
ggtaccaacc
cggtgtgtygy
goettcetege
agcccectatyg
aceettatet
aagscgcaga
gogtttococt
gacttgtteyg
tattcgacgt
cggtccaacc
gggegeagge
gectetggegt
aaggccacat
tagtceccagce
acgatccgtce
ccggeageca
cggatgcegcea

cggtgeggge
cgtacygaacc
gJgaagaggtt
ggcgcagceag
tgcgcacgge
ggataccctg
tctegtagec
teccteecttyg
aceccgeagge
cgecocggtgeg
tgctecatctce
cgeogaccag
ctecetgegge
gcecgectgge
tgcgggatgt
£gaggggcygy
gagcaccttg
gtcggcaaac
gacgaaggge
cageagggeg
cteggggttg
cocggaaccecyg
gecceacggec
ctecctzgaag
ggtcatgceg
cagegogtag
gaggacgage
gtcgeccoegge
accgacatcg
cgggccttceg
gccagtcatg
gaaccaccgt
gtccagtggt
gagggggtcg
Llicagelea
ccagtcatca
cgccgcaatg
ttcecttcgag
acccggatga
tccaggeegt
tcggtygeect
gegeecagegao
acggcactgc
gcctageege
acgeacyggya
agetgetggy
ggcgteggea
ccccggygget
cgetgagega
tageegetaa
acgatgaata
tggcttette
ccacctegge
gccggtacag
ceocgacgge
acgcogogaa
ceegggeqly
cacgcagecy
cggccggagt
actcctggeg
ggctcageac
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cgcggagaac
ggcecaggeoc
gacccactgt
caccatcegog
agtggtggac
ctcecatgagce
gtcgegtecog
tgtgacgagce
cagegecttyg
cgcgaacgye
ggcgtgeagg
cgogt
ggcgtegtge
ctgragaccg
catgcgtcac
gtgcgcaacy
acccagtcgyg
aggcgttgee
gagccccegt
tcaccgtge
ttgagccacc
cgecageggt
cagccgttge
cocgocgteca
tggtaggegt
cggacgaact
accgtgggcec
teagggeegg
tgtgcgaaca
ggctceoggg
gtcgoegtygg
tceategett
tcgtceccaag

gcgaggtgga
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acggcageta
acaaacgatyg
gcgeggtagt
tgageotctcg
tctggtgact
tceecaggge
cetggggtac
aggcggeace
tttgetagaa
tcegeacact
cgagcggyac
ccgggtecte
gocgcgaaceo
aacagcaatt
ttcaggotgy
cattcgegta
gtgatcgtee
ggctttttca
cttctggeca
ceceggecaga
ggcecagttecg
ctcggtggac
ctcgacrcage
ctecegteoteg
ggccageogtyg
cegtecggee

ggccegteeg
tggacctceg
gtgagggtgg
togtetteea
tocacgtaegce
tgceegecyy
ccgatgeegt
cgacgcagcot
cogtgggtge
ttctcgeaca
tggggcgggy
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ccggegaceyq
gtgccgataa
tcettgggtg
cctegacgge
g3gcgtagygg
ggaagtcctc
ggcagtggeg
tgcggatggce
cggcgaacgc
gggcgaactc
aggcgaactg
gggccaggeg
tgtcgaccag
cecggegteoca
gcagtcecetrt
tgggcgaagt
gccggtagte
ccttgategt
tgagcaggeg
ggcgcagetc
cctceeogeaqg
gggcgtaggco
cyylygyadac
agtcggacac
ctaggtgcag
ctgtggtgcea
cgcggcggty
tgtacagatg
cggacgetqy
tcaacegtgo
gacgcgtteg
aaggagaaac
gatcacatc:s
ggatccoggy
cacgaggogt
gacacgagct
Jagcgacgac
ttegoactct
gocgocccac
ggtcagag:ot
agggractga
ctgcgocagg
ccgageeect
teaglgagyg
aggtcattge
aggggcacga
cecgcactegg
tccagetgtg
acatggtgeg

tacggtccca
cggtcgeccyg
agtggatggt
ggggggccat
cgagcaggqgr
cgacctgtge
acgcgaageg
cggcogagcgo
gageggectyg
gcacgtgttt
tgcagaccag
ccacaacgtt
tcccgacygeg
ccgacgggat
gggcaggaat
gatctgggea
ctggctccac
ggtggtgtte
ctcecocgygcyge
ggcctgttct
gtcgatcaca
ct-gccgagt
caccgtgcty
gacccacatg
gttgcecgecg
ggegegggtce
gaacgyggacy
ccagceeggge
gegeageagg
gegeocgacge
cggcagygecy
gcactggege
cggggtgece
cgeygleaale
tcgctacgec
tcgaatcettt
tgragcggaa
ccaccattge
gcgeegecgy
ctygceecageg
actcgeogygg
tcaaggcgtce
cccaggtcat
gcgccaacea
tgocegacygt
gcgggactgce
tcgacgacge
tgtccgetet
ctygcttoeceyga
cg99cgggeg
cchttgagcaa
acagtgcact
ccagecgeca
cgaccagecg
cgaggaagaqg
gggcggccayg
tctgegggee
cggccagata
cggeoacgtte
gatccgggte

cacagtcagc
ctceecgeeg
ggacatggca
ggcgggceayg
acgcagcaga
ggggtcggec
ggcceacagy
cgggtyggtgg
gagcatgcgce
gtgggctteo
gacgatgtcg
grgcTegges
cgceecgges
cggtggggcey
cagegggget
cggtccggge
ctggccagaa
ccgcogggcea
gagacctcgg
tcgtcocggece
cgggegtgge
tcgggeatey
gtgcggacat
gtgggctyggy
cccagggtgt
gtcgegtagt
tgcetecacey
tggtagecocyga
tgggggacga
tcgtacatgg
ggccagttcet
tggtgcgaga
agceecteqy
tcagggtagt
yctatlbegac
cccaataccet
tcgteaagea
gattcteact
ccattacacg
ggaaatac:zc
agccgaggag
cttegecgac
Jaccgatgoc
agtaggttac
Jgtgotgacc
cttecacgtg
Jggcgtgecg
Jgaaataaat
acgetgaooac
gctttaccaq
ccegtgegac
tecgeogegeg
gaggttetge
ggccotegtog
cagcgtteocg
gtagcggezce
cggacagaga
gttecgeccag
cgtgcgeagq
ggccgacgyga
cggataggag



18061
18121
18181
18241
18301
18361
18421
18481
18541
18601
18661
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18781
18841
18901
18961
19021
15081
18141
19201
19261
19321
19381
19441
19501
19561
19621
19681
19741
19801
19861
19921
12981
20041
20101
20161
20221
20281
20341
20401
20461
20521
20581
20641
20701
20761
20821
20881
20941
21001
21061
21121
21181
21241
21301
21361
21421
21481
21541
21601
21661

gcggocagea
atcagectgeo
cccecggactgt
ccgecctegy
ctggtcactt
ctgaaggtca
accatccgcey
ccggccacgt
gaacccottgg
gccgatacgg
acctaccgeg
grgoggoooy
gtgcacgecey
gcoegttggy
gcgetggeca
tggecegagy
cecgacgtegy
gcetttgect
ttectzgeege
qoogoactgy
gccgatgaty
accctggacyg
ggcgaggtct
tacaccaacs
ccgecggacy
cgggacggcy
accgtggecy
cgggagtacc
gggcggtacy
gaactggaag
gtcgragtea
cttgatcatg
cagcgtttcee
gaagtgcgec
cgtccteget
cccgategge
cgaccttgge
ggctggteac
caacccggte
tcgTgecceat
cgeeggetge
cgacggcectt
geagttcecag
cgcacttcta
tgeoegatgtyg
ggcecgetgeo
agtgccgcag
cetgggogee
ctgtgagato
gatcegtace
ctoogogaat
ctgcacoeggyg
atcacggcce
ctcoggtoget
ccggacgttyg
actggagegg
cgtgagcagg
tggeteygye
gtcocegeace
gtegeggaag
cttgggegtt

ggtecctygcte
aactgecegte
gtgcggagtce
cgeggteoge
cgoecacceggt
cctgtgtgeg
acgcccagtg
tggccgcgca
attgggccat
ccgoggeoac
acctggecge
gogacoggyt
tcetgtecge
cggeggtgty
agctcaczage
ccocegotgge
gctecgacogg
cctggatggt
tgcactteoga
cococegeoeo
cggggatcac
ccgtegtoct
tcoccgeaceqg
tctacggoce
aggccatcge
ag-:ggg‘:cga
acggctactg
ggtccgggeyg
cetatezgygg
aggtggagag
cazcacecgg
ccgcgetgeg
tcgaggrgec
ggagggrgat
gacgcgcacyg
gtycgegqgey
gcccagtgea
cgegetgttyg
gatgtcgeey
gceccgatceg
gcgggtgate
gcgcagcetcece
cgoaocgecd
cecgatocaga
tZgygceraag
cggeagcoaca
cgcggeeegy
gaacgcggag
cagcgtgacg
goecgectgea
cgaagatatt
atggccogega
ggatgacgygt
coagogygac
goctetgoag
geetgetetg
aacgcatccg
tcgggactgt
tggteggect
gcacagagga
gacctggtgt
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ggacatcgcg
gggggceacy
gagecacgygy
atgcagtgte
catectggeco
gtccagtaat
cgcacogatce
ccccacctceqg
gaatacctcc
tecogggyeyg
ccLtggecgge
cgcogtacty
gggcgctgec
cggcatgage
cgagctgeeg
cccggtggaa
agtgcccaag
ggacaccttc
cgttteoggty
goocccaactt
ggtgtygrac
cgaacagcgt
ccagetegeco
gaccgagacyg
catcgygcage
taccgaggge
ggggaacgag
ggcg-acgceoe
gcgacaggac
cgtgttgggt
tcgteectgece
ctcecactge
cgcgatcecg
ggccgagety
gcgacccetge
gggacggceca
ccgtgcgeaa
aacegeegtt
ctggtcagey
tggegggact
ggggtgegea
ggcagctegyg
caggragecg
tggaaggaca
gegetyggtea
tcggactgaa
accagggqgt
aaccgeaacc
gccagcageoc
aggygacagac
tttcgtaacg
gctcogecatc
ccagggtecy
cgggottett
cagtgggege
cgaaccaccg
gcaggtegge
ggatzacccg
tgtgtceggt
gtcaoggteag
ggtgrageat

tacctgecge
cogtcgyggea
cacgcgeggt
gacagcaget
agcagggcegg
ggctgaggga
acctggeoggg
cagtgcggrtg
actgtccgta
acggccctgce
ggcatccaga
golocgiaga
tatgtgcege
acgceccgtyg
cacctggcca
cgggaggecyg
ggcgtggcca
gaggtaggcg
ttcaccctgt
gctgcattte
tcggtecect
ctggcacgac
accctgatga
aatgtgtgca
cecgectgeg
geggteggeg
gacgagaccyg
accggcgacce
cacatggtca
acggeggacg
ctgctctgtyg
cgeggeeyece
ctgacctmcea
gtgtagcget
gcaggccctc
ccagcagatg
gcagag-ctc
tggcctgeca
cggagtggaa
tgagggceecet
gcaacagoag
tegtegtgge
tecaatggta
geagggoage
gggccaccat
cggtgaqgetc
tggccaccga
ccgagggtgce
Jgacagcogaa
geagcgygagc
cgecgaccgtyg
gcgeogeaagt
tztcteoagrt
gygcgtacgee
gggtccoacy
cgggtcgate
tgcgtggege
cagtccgage
gcagagcacy
gaaaggItty
ccggetgecy

gccaccagya
craccacqgtyg
cctecatgaa
cttegeoegyg
gccagceoctc
aggtgccgac
ccaggtegac
cgtgcagtgr
actcgctgtc
gggageecygg
cecgeoectege
Cegegyeydyc
tggatcccge
ccgtecgtggg
cegtegatet
ctgacctcgg
tcageccggga
ccgatgacgt
tecggtgetge
cacatgag:tt
accegetygge
tgcggtgtgt
gcaagatgcc
cgttcgagcea
gtgccgaatyg
aactgategt
cgcgecgttt
aggtacgcat
agattcgegg
gggtgaccygg
ccgeegtggt
tgcegagetg
cgggcaagac
acgtcacget
cgaggcgagg
gccgecceog
gtaccagcgg
gtgctggtec
gygcgtccacce
ggtatgggee
ttcactgtce
gttaccgecog
ctgetggeea
ctogtetgty
gaacgcacecg
gactcegtog
atcggcatge
tocegtteanc
ctcocctogtag
ggtggtegtg
cegatgteca
gagccgtaga
gocagcagoco
gecaccttze
gocatggetyg
gtcggcagta
agcgaacaga
tygctgecegt
acctegacga
cogoocacgy
aggoctecgyg

gtgtcccteyg
cggeageate
cagcagegtt
gacatgacygg
geeotgggeyg
ctceceggacce
ccecgacccte
ctgatcaacce
aacgctgcetyg
cggcgacacco
cgaggcecyqgy
cylayoeygyey
ctcgeegece
caccagggac
ggaagcccceo
cgecgtectyg
ggccetgcetyg
gatagccggyg
tctgaccggt
ggcgtcetygg
ccggetegge
ctgcttecgee
ctgggttcge
ggtecctegea
ctgggtyggag
ggccggaccy
ccgettegge
ccteceocceggac
gcageyggetce
ctgetgtgte
cggcgatcag
ggcgateccece
ggaccgccag
gtgcgcacee
gcgctgetga
ccecgecgecga
tcgatctgeg
agcagcgcgo
atgttctgasa
gcaagcgggg
agcagggtgt
cggtegatee
acggggaaac
gtgaccgatt
gagccgeeca
gtgatgcega
ggggegtget
gtgaccgtca
tgctoggeca
atcatategt
cgaccgygatce
acteetgete
cceggtegca
caccygeglat
cetggoacee
catcgcagta
tgggaccgag
cgccgatete
tgeogeeygeg
ggagcagggce
caageacgac




21721
21781
21841
21901
21%61
22021
22081
22141
22201
22261
22321
22381
22441
22501
22561
22621
22681
22741
22801
22861
22921
22981
23041
23101
23161
23221
23281
23341
23401
23461
23521
23581
23641
23701
23761
23821
23881
23941
24001
24061
24121
24181
2£241
24301
24361
24421
24481
24541
24601
24661
24721
24781
22841
24901
24961
25021
25081
25141
25201
25261
25321

caatggcget
cttgcggacyg
cagggacace
cacgtttteo
gococagttog
caactgcacg
cctecaggtty
ggcgtgcacce
catattgtat
gcggttgaca
gcgggagreyg
Jdal.yayday
aagggtgtcc
cggaccgget
gocgatcace
gageacggcec
gggcacgatg
ggcggtgeag
ctcgaaggaqg
cgcatcgatce
gtacccatct
tggtcgagece
agcgctticyg
cegtactgece
tcggecacce
acctyggcca
gtcatcacct
ttctegeeta
gcgacctgta
cgggegttge
atgccgtgag
atgggaacte
gegtggetta
agccgececa
ggagatcgcg
tetecaccac
cgacactgat
gcgggeacte
cgcggecegtt
tgatacyggec
tecageegea
gocccataca
cactggegta
gcagtggeec
g-tegteggy
cgatgacgtt
cggtggegee
cacceagtag
cgcacteocto
accgyggtgcg
ggctggteag
ggacgtcgge
g-cgotocag
gtgctcgege
ggectgagee
ggcacgtecy
geccgacedqg
gecgaggaac
gqgctggteg
Cggggccgga
gagcagcagqg

gttcegogea
gecegtcacga
agccggeceg
gecataccage
tgecagetogt
gggaagaggt
ggcaggcegt
cggteogect
ttgaagecgg
gcgececgge
tcggtgeaca
yueyalbauyl
gcggegtect
gaggccatce
ttttcecacct
gtggcgeegy
acctcgtcge
gagttcaygcg
tcggecteea
tcggectegt
tcataccagc
agcgttccag
tgatgtcgcee
gcagcacgeg
ggccecacag
ggctcacaca
cgaggttcgg
acgtceccgta
cggatacgtce
ggacaccggc
gcageccactyg
cagattcgag
cggcaccagc
ggtgaccgge
gacactcatg
cgagcactag
gractgcacc
cagggtcagt
ggagatctgg
gtcgegecaga
gagegeggcee
gc99c99tgg
ctcggegagg
ttegtattag
cgaaccggag
geygeegegeco
atagacgtcece
coccateooge
coeccaactgo
ttcggageoeg
ceeyggagteyg
acaggeggeg
cegetceacgyg
acgacgtcqg
gtccgcagaeg
ccgtegacga
cgggtgaccc
geggeageca
gcaagqgaaca
cggeggtigy
tggtageoct
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gcgcaaccac
cacgcteeac
cagctgegte
tgaactgatg
cacggaacgc
accaggagcet
ccagctcgeg
tggccagctg
gcegatecac
tcagccegtyg
geattccgeco
vytuuaticly
ccagcagogce
gcccggtgaa
geteggggte
cgtgcaccac
cggggeegat
cgaccgegtyg
caccggtgga
ccagegtecgyg
gtcggagttyg
cagggceegge
ggctgeoogg
agegecegteg
caggetegeyg
cgcgetegeyg
cecggecatec
tcccagggec
gecoggtgeg
cttgegtage
tgegaceget
ggagcaagag
cgcaggtecy
acggtacggg
gtgaagcgeca
teeceggtagg
cgctegatgce
gcegeggyggt
cegacggegy
agcgacagcg
ggcgtgtcgy
aactccogeg
agtteggoea
ggcagceggct
acagegegyy
atggtgczca
tcgacacgge
tecegagtge
cocggect oot
geegecoget
gcgazcctca
ttcaccygrgy
ccgaggagac
cggeggttto
cotoggogac
gttcggggag
acatcgecttc
gtgttcegttc
cegeetygoac
cgatcacggy
tgtegaggte

gacgtctcag
cgcgezgteg
cgcecascqggg
cagagggacy
gtcacgatece
gaggttgteg
cagatacgtt
gacccggeco
gtcgtaggeg
aaggctccac
ctcggotgtg
cueyygodoygy
gatgccoatgt
gtgcaccggt
gagcgtcagg
ggcggogget
goccagggeo
gcgegtgeey
cacccageca
ctcggcaaag
aactgctgga
ggcactgtga
acactgccga
gccaccacgg
taccgcogegce
ttgactgcca
gggcggatyga
tgctggacca
acccgctggg
agggtcggat
teccatateag
ggagaggccey
cgcagtgeac
ccgggoecaq
ccgteoegac
agccggtgac
gcaggtaggyg
aggcgcgeag
cggogocgcy
gg9g9cggcgyy
tgatgtcgac
cggtatgegg
gcgegagggg
tgcegygcecag
tacggegtac
tgeaggtagca
cgtagatges
cgatacgega
Lgaggeacts
cggcatacto
gggt=gcegga
cactacagtyg
caggLcacygy
gaogeatcaegyg
cgcoogtygecy
gttacccgty
catgggcgey
ggactgcagc
gcccagcecgt
gaccacgecyg
Jggggegety

ctcctegtge
tccatagogg
aaccgetgte
aagtggacge
geotgeatgt
gcggtgtoeg
tcggegateg
agcgceegoet
gecgcgtgoge
acccgtgoct
gtgatcggct
Ltacygyygceegt
tggtcgcaca
acgacggoct
tgcaccggcet
gtcogeggtga
agcagcgcocea
acgtaatteyg
ctgegeagea
gggacgtagt
cggtcatacg
cgacatcggce
tgagcaactyg
cctecggtga
ctgcecttgge
cgcectygocg
cgggcacctt
tttectegtyg
cgagctcacyg
tggtggtgac
tggtgtccoag
agccaacyga
cgctgggoag
ccegeoetgtg
gttggcacgg
cgtgccggtce
gccgatgage
ccegtecacce
gtggtcggte
agtgcccteg
acctgeccgct
gteottgtacyg
ctccageace
cgccagtect
accgtcacgg
ctegegatcog
gggcecceagy
ggccgeggag
ctgcgageceg
gacaacgtoeg
ccgcacatga
goottoggat
atgttcgcca
gtygcgeczcect
gtacgggcygyg
teggoggega
acagcgcocygyg
aacgcggaga
tcagcatact
ggcacatagg

ttcecggecce

cctegtgtgz
ggaagatggy
cgtegegeac
tggtgcegacs
tetocaggeg
gggcgggeag
tggttcgege
gcacatcgga
ccggecggta
cctcggegat
tagtggcgaa
cgctggeegy
gctcacgeag
tggtcegett
cgacatcggo
acgtgatggt
ggtgcagego
cgaactcett
ceegegtygac
cgctcactty
ggagragtgyg
ccecggegetco
ggtgggcagg
gocteocttey
cgcggecags
ggtgagcgty
gatgacgatyg
cgtcTcacceyg
tacgatcteg
gcecgtecacy
gaagatcttc
gaggtgggcey
cgcaccacg:s
atgcggegcea
ggggegecgt
tccgecagaca
gcggtggtey
Jagcgggcecyg
gcgtacccecgyg
atgtcgaggyg
gcoccacctget
gecaggocyga
acttgcgtqgy
ctgacatcga
accgtegtga
gacgccag:ot
acgacatogy
accacoogyt
tgctogacgt
cgeagtgtcee
gaattcacag
ggaagtagca
cacccgteat
Ltcaggatygcc
tcaccactyge
gctcggetze
tggtctcgaa
gctggagatc
cggecgette
acatcaccge




28321
28381
28441
28501
28561
28621
28681
28741
28801
25861
28921
28981

tagtcggecce
gagaagegty
ccgeggtatce
cgtgacgtte
ggggctygygga
ceogtteggee
ggtgccggaa
gecggeegey
gtcgotgacg
ccagegetygg
ctcaatcteg

attttooaon
““““““ 2= =2

tacgacggcet
caaccceeygyge
aggtcacgga
ccgtcagctg
¢ggagacggg
aacgcetegge
actcggagge
gttgggegtc
actcgtegag
acgzctegte
ggcagtgctg
actoggtaca
tgagcecggte
ccatctgceea
zgcgatacgyg
caazagttge
caggcgagaa
ggggcgtggg
tatcacctcg
gagttaatge
cegtgatttt
gcggaatctg
cacctgtggg
cggctgaget
ctggggetge
gtcaccgtea
€ggcggcegeg
acgtectgyga
ggcagtceege
cegetecateg
cgcegteace
ggggcaacca
gceceggegea
coggttgecae
gggcegatyy
gagcgggtaa
ggcacggggce
gcoceoggaga
gyggatggecy
accacccagy
gttcoggtygg
ggttecttce
accggegatyg
gacctcatca
tccatgecte
cgcatetgec
gagacgttcet
ccgagtottc
atgaccttat

tegtegggea
aacagcgggt
gcgtaggtcec
ggtgtctgac
ggaagcgccy
agggggreac
atcgcgatga
gataacgcgt
agccggacgg
gcegtegtate
tagtegtgeg
taccgageoca
attcgecoget
tcacaggaga
ttecaagegge
ggeggttteg
aacccggegce
gcggtceotet
tatgtgccag
gggegezaty
tacctgatga
gtratcgece
gttgtagagce
ccgggtacty
ggtctctega
ctcaaaggag
catgtatcga
actaggtaat
gtttgataaa
tagcctgcga
gccag-cgyga
agcgaacact
cogggcagaq
cggcegecta
actgggccga
atcgageact
gocegggtea
tggegtgegt
aactggeccca
aggacttcega
aggtcctegt
gecaccgtega
tggacgecogt
ccegeoctgen
gcegtgaggt
acaacttcecc
tcatggeace
acaccaccgc
ccgcggatct
tecgeecggeg
aagqgcotget
gecgazceat
cgeaggggga
ggggcgggec
ttgtgogtet
accgejqgegyg
aggtggytcga
tatgcgtggt
cecogeacgte
cgcacacgcce

gaggctcgeo
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ggccgagygy
cgtcecagegy
gctogtacag
gogtccagaa
tctegtaggt
ccaacctcetg
cgccgtcata
ggaagaaacg
cgcggectece
cggoggegtt
ccagceactc

ctocoocoocotg

gcttcgaage
actttgag:t
agccgetgyge
tcactgacgg
tcttcgac=g
gcaggaaccyg
cactggagcee
gceccgeeatt
tgagtcagag
caatcgecce
teccogeteg
cgggaccaga
tccagggetyg
taaatctctt
tgcgeagget
gegeoggtaaa
cgtgtgatge
cgaagatcac
ggagttgcge
tcttageege
ggagttaaac
cecggtoggsy
ccgcotacggt
cgeccatacge
gaacgtecty
acgeateggt
tgtggccacce
ctacgagygge
cecteggegag
cgactceocggt
ggacgtcgat
caagctcatac
ctgocgggotce
gotogoctgt
gtcggcacyg
cgtggtgcecce
gacgagtctyg
agtgcccegee
gaaztacacce
cagtecgeac
gagoggogea
gcacaacaag
ceatceegge
tgaaaagatc
agccoctgceg
gctgyaaagaa
gatcectege
agtcggcaag
agagcgatcg

ggccagccge
aattccgetyg
cegegeegtyg
ggcgacgtcea
ggccagaceg
taccatececa
gegtteggeg
gtcgcegeece
gcgetecogea
ttcteogatag
agcacgaatg
Jgagacchgo
cgcttecagec
tcttgacasg
tgaccgeggae
agatggtgcc
cgaagcagga
gcactcccat
cgaccgcgta
gggcgtggac
ggcggegtaa
aTgagcgcaa
ccagatggge
gcccategte
agatgccgga
gcccagctaa
caacgtgtat
gcgeetaggt
g-cacacgat
tattgatctc
agcggogegt
ctcatagacyg
gtgaagcgac
ggctactgge
gJaccgcacgyg
gtggactecge
gtgcagttge
atcgegoegy
gagtcggagyg
ctggegeacy
ccgyggeegeqg
ceecteoygey
cccgaggacyg
ggccggaccc
ggcgg-gaca
cogggtgtge
cctgaggteg
goocgtageac
cgctegetac
gzactgggoet
cygooccgacy
gacgagatcco
ctgotgacce
cgcgegttca
ggcaatctgg
tcocgeggagy
atcgckbgttce
aatgaaaccc
tacaagttcc
atcgacaaaa
adagaagagga

ttggeccacecg
cggttgggaa
tagtcggaaa
ccgteggegy
aaggtgtgga
gcaacctgag
gtttccagga
cactgctcaa
aggtgagtga
aatggttcac
gaatcectgeg

cogoectooa

atgagaatcc
gagctggatg
gacgaactgt
cgtgccgteg
aaaggcgaaa
gtegtegetg
cgggcecgtag
gtcggtatge
cgccacatga
tgattcgatt
gacaacgtca
agcaccggte
acccagtegg
caaagcgetce
cagagcgcaa
ceaggeetygg
actaggttge
getgtacgac
gctegatttt
ctcacgaatg
gtggcatggt
tggacaagtc
cccoiggttoa
tggctgagaa
cgaactgctyg
tactagecct
ccaccgecgt
aagtcgcggc
agggcagcygt
ccgaagatgt
ttgeecetgot
acaacgacta
cggtctazct
tggycaccty
cctteoceget
aacgctggaet
aggregggqygy
gcgeettggt
accogcecga
tgatcgtgga
gggggccgta
cteoztgacygg
tcgttgetog
aggtggagga
ccygacgatga
ttgcgatgac
ctgagcactt
aggcgetgceg
tgzcttgace

tgotcttgte
gcaaggageg
tgtaggccac
cgatttctgce
cgtgcaggat
caaagygcgcet
ctaactggge
tcecegteget
cgacgcgetg
cgagaatgaa
cectgagaag
gcatgagoca
tctactttet
tgtggatccg
teggetgtga
tgcacgtcaa
cgccaggeca
tgggtggcgt
ctggtgctea
cgctegatece
aggacgttgt
tcattgcgea
tgaacgtccee
agccatgcoe
cgtaaccett
ttcttteagt
catgaggegt
tgcgggaaag
gcaggtcgat
ttggcttgtt
tagttatcge
ggeacgogea
tcegtggeey
cctoggcaat
cggtgagega
cctgctgegg
gcagttcatg
gococogogeac
cgtggtgceg
caggtgccece
cgcactcgac
ggcegetegce
gctgetgtec
cgagtacsac
ggcggtccty
gggggtcgge
gatcgeoeoegt
acaqggoggoc
ggctoggetc
gcaggktctte
ggtegtegee
cgagaacqgaz
cacacogooe
ctggtatcge
gcggtccaag
categoctat
actcgyggag
rgatgtagtgqg
gagaattctyg
tgcggagttc
actaagtaca




29041
29101
29161
29221
29281
29341
29401
29461
29521
29581
29641
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29761
29821
29881
29941
30001
30061
30121
30181
30241
30301
30361
30421
30481
30541
30601
30661
30721
30781
30841
30801
30801
31021
31081
31141
31201
3l2el
31321
31381
31441
31501
31561
32621
32681
312741
31801
3286l
32921
32981
32041
32101
3zlel
32221
32281
32341
32401
32461
32521
32581
32641

tataccegeca
tggtccaace
tcagcagegg
ccgacgacag
tcgeggaact
acgtgaatcc
cgcgcaccca
acttacagac
ggcoggttga
tcgaggagat
actattcegt
gotctttoce
ctgaggtcag
coggegacge
tcttegaaca
cgggctcagt
tggectceayg
cgctettece
gcogtaacga
cggeogecat
ggctgcaggce
cctoegagea
gtccaccgte
acctegaace
ctacggaaaa
ttccggacac
ctggcgaagy
gggctgcgec
gagaagtacy
cgcgaccteg
gacatcgtge
tacctcaagyg
cgcaactecy
gacgtcggtg
cagyggceatcyg
aatggtgteg
ggtgccgacy
accatcctca
ccgetgetge
ctggatctyge
cteoegegoga
acccacgacc
aacccatgge
cragcateoy
gcatctgeca
tggtecegygy
tctcogtegy
actgccggeg
teggeegega
actacgtget
coggaatcac
cagtegtyggg
cogaggtgac
ctgaccactt
accttgtect
cygttggcyy
cageactegt
ctcaggcegat
acgecaagca
~cgtcatcega
Jagcetggtet

caggegegaa
cagcgectey
agtccteget
tcgtgaactg
tcectgtegag
gggactcacc
ggtccgtctg
cctgtcecgag
cgtggacacy
cecgeageacy
cgatctgetc
cataggcuoic
cgecgacgge
cgagacggac
cgegatceteg
cgtcgtggac
tgtttegggt
ggcggtcacc
gcaagaaccqg
ggattccgct
gggtgcggge
gctgcetgage
ggcgacagat
ccatgaagac
tcatggcaat
tcagggcgcea
ggececgttgac
gtectgctget
agctcacgte
toctgtgeta
gcacgggtgt
agcgcccygga
ccgagagecat
gcggcaacgg
tetttgatet
cggaccgcty
cgtacgtgat
ccaacatccg
cggacaatgc
tggcagecac
cecggettecga
actacaacgt
gacagtecea
Jgetgegtacy
cteggacate
acatgagata
cgatcgggtg
©ggcgaggag
cggcctgeoce
qgecateccec
catgtacygeg
cctggeagga
cgtactcage
tcgggcgact
cagtacyggtg
taccctegte
cgacgggege
getegactte
ggccaacgac
cgtecacgacg
ggaattgtte
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gtccegatcoy
gaaacgeatc
gagatccgece
cecctegeogg
gactegegty
gaactcgtcc
gacactggcea
ctgctcgeoea
gctettgecey
aagctecaga
ggcacgtaca
cCggagacga
cgggtcactt
cgggecagec
gtgaaggtct
gacttcatga
caactegeeg
gcttecgggyg
cggggacttt
ctggtattge
atcgtcgaac
gcagctcectge
atgggcccga
gcceggtaca
cagcaagygac
ggttttccge
cagegtcgaa
ggcgctggag
cttgggceeay
caacggcgag
gaacacgtte
ggagtacycqg
cgccageggt
cacccteatce
gccgaccgceg
ccgtgecate
gaagagcttc
caaggtcatc
gcacgazgtyg
ccaggygcaag
gctgaccgat
gcttgaggee
gecctggecy
gttggtgate
caccagguce
gcgggtgtag
ggcgtgggat
cagttctgcyg
aactacggcg
gactctctceg
cegetegtgc
ctocggecace
cgceggtege
gaaaaacctg
tceccegtegt
cacctgygggg
aagaacctgt
tgegeegtqe
gcatatgcac
ttggggcgeg
acggcccacce

tcagtgates
tgctectacga
tgaggcgeadg
acgatceget
cctacggatyg
gggacgagca
gagcgctget
agccggecga
aggagtaccg
aggtcattct
tcgagggacg
aggctgoigy
cccagccact
gcgaagtect
cotgtgeega
cgatcaagga
acggactgag
ttceccaageyg
acagcggcac
gcaccatett
actccaagcce
acgtcgtacc
cggaatcggo
tcgcacceoey
cagcaccagy
gcegeaggthc
ctcgcecgage
aagatggatg
cgtetgegey
gcecacctygge
gagcgegtceg
ttgttcaacg
ttcgacttct
tccaacateyg
gtggacagcyg
Jggcggcgaty
ctgcacgact
aaggcggaay
ccgtegttet
atccgtaccea
gtcacgccge
actccgtget
cegeogcteco
acgacgtact
gggaggagtyg
tcacccagge
gottegtgga
ageagggceat
ggtacagcac
cgetggacga
gctgggygege
tgggggtcaa
graagcagcg
cggtottega
tggagctgga
tceccaccgygg
ccggategtt
acggtatcgg
gggtggtgga
cggactcaty
ctgttocgyg

googgeagta
gagcgaaaag
cggecatcacy
caagaccatyg
gggcggttte
gctgetgzac
gecgcagegte
gctgccggtc
tgccagtgtg
gt<cgcggcgg
caaggcgaac
attcagcoseg
ggccgggace
cctcaacgac
gatgacagac
acgcggaacg
tgcctggage
agacgectac
cgtgatgacyg
caccgagtcc
ggaacgcgag
cgcacagaac
cggceaggtca
ggegggacac
aaatccogte
agctcaagcet
aggctcaget
tcgtecactcet
aggacgcgec
actgctggag
acaacaagaa
gcgcgatgge
cccgettega
cecgecgecca
cccagaagca
tcttegeega
gggacgacga
gcogggtget
tcggcategt
cggaggactt
tgggttecta
gaccgeggte
gggagcggaa
catccagate
gggcgcggea
cgggteagge
ctecgtgeegg
gacctccacy
gcacatcgtc
ggccgeacct
gggacetggt
gttegescyyg
gggcgegetyg
ggagttygagt
ctectatctyg
ccoccetegtet
catcggcoggt
tgcggaggty
cggggacgtt
atgtgcegtygg
tatcgeroagt

atggceccgyge
gtctggtegt
taccgygtgeg
gagaagcttc
gagcocgegt
ctggIcgtge
gaccaagagc
caccgcacca
ggcaacgegy
gtgcoccgtcg
accecggece
gagatogigy
cgcgegetea
gtcaaggaag
gtctgeagge
gtcocagcace
gcattcaggg
gagagcatca
gtggacagtt
gggcactect
ttcecgegaaa
cagtaaatcc
ggtcacccgt
gcaccgagag
gecacctcate
cgccgaceacs
gaacgagceg
cctcgagggcs
ggactcggts
cgacctggey
ctatttcgay
ggacgacteco
gaccgtgaty
caagagcegrc
cttcaagage
ggtgecegge
gcacgtcacc
gatcgtegag
cacctccgac
c€gggagceg
cgagttcteco
gatcacgaac
ctggaaccea
gegtacgtag
tcgttooceca
Jtcaageggt
agectgegtge
tacaacgegg
gtggacgaga
ctgctgtgeg
acacgtgtygyg
gccatggggyg
Ccggctagygcg
ggggceticg
ggactgetyga
ctcagegtog
acaggcgaga
gaggtcatcg
cgctacegtt
ttgtgtgaca
gyctgttygtg




32701
32761
32821
32881
32941
33001
33061
33121
33181
33241
33301
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33421
33481
33541
33601
33661
33721
33781
33841
33601
33961
34021
34081
34141
34201
34261
34321
34381
34441
34501
34561
34621
34681
34741
34801
34861
34921
34981
35041
35101
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35221
35281
35341
35401
35461
353721
35581
35641
35701
35761
35821
35381
35941
36301
36061
3612]
36181
36241
36301

tttcegatet
ggagcgcatg
aggaggctec
cggcggtggt
cgaagatcge
tzatcegect
cggacttcgt
ccgactacte
cggecagetg
csgcaceeac
ggcctaccag

tgagcagttre
aggaccgggy
ggtgccgetyg
ccgtcggecyg
tgcegggtte
getegeegaa
cctgetggac
ccacaagcac
ctgtggetct
cggatcagce
ggcggcggec

AC 1A

cggtcgagey
ccteetgeee
cgagaacgge
accctggcac
ggggccageg
cgcgegceegg
ggcactcteg
cgecggcacy
caccegetcet
gcatccgega
cctgggtgac

cgggrratey
agctegtgga
ccegggtetyg
tcgtgtacct
gatccaccgo
gtctgctgaa
cegagtgega
gegtgaacgt
gcecgggecgg
gegtcaggge
cacgggcatce

gtegggtgat
tgtcgagtec
cgcegtacta
gcgegaacac
ccacgcctac
ggttctgege
ccgggtegge
geaggtgtea
gctcacgacc
gtccccatea
aaacgcaggce

cctgeeatygg
atggaccage
cgtggcggoa
accaccctygg
accagegegg
gaggcegetg
gacggacggg
ccgatceccogge
tgaccectgc
tcgeecgatcot
ccectgeggga
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gcgceggegee
cogeaggcega
acatcegygeyg
tgceceogeoge
cgtgggegdy
agcctegeeg
tcaccectgg
cagtgacagg
acgecgtttee
ttcaagctgce
aggegeacyy
agatcggcgt
ggatcgagca
tgctccagga
tegeegggat
actacaccga
acgcgrggga
gegactggee
tgctgctgga
agtcecgtgaa
cccacgaceg
gcctetacce
aggtcgaggqg
—gcggtcgaa
agatggccege
cgggcccyey
acaagctgcet
~cgggccgaa
ccgactceeqy
gogagaacat
~caacgtggyg
ggccggacca
Tcgegotceac
Tcgacgtcga
Tcgtegtcte
agggcgagtc
tcgagogges
ggggctgate
cgyeeacygte
gttcegeoey
caagoggoag
aagggoggeqg
ggcctcgacy
ggaggagegg
acggtgctec
ctgctecact
gtgt-cgggce
ccgtacgage
gagtcggtgg

aciyigaayy
gcacgcetga
ccaccgaaag
gacctaceac
tecactqegag
ccgeggeggat
ttcacgtege
gcegtetecg
cgagtctcgg
acccaggggt
cggacggttt
cgacaaggtg
cgtecggeceeg
gcocgtccaac
gceczccegetyg
caagggcaag
cgagceteatg
cctegacgcee
cgtegteaac
gcagceccegac
ctggctggag
gtacttcctce
ctacgagggc
ccagaaggac
cgccaagygygyg
cgaggecegac
cctgggeage
catcgecgac
cggcgeoggce
agcgatcaag
cgacccgaag
ccaggtogag
gcagaagceg
cctcaageag
gaccetgtce
ccacgacegg
caagtgg:ttc
cggcscecggac
ttgaoggcaca
a4caacygtyy
gagaaggact
ctggtccace
teoctteaccee
gtgatagzgc
gagttcctce
acctggecga
acgaccgtgyg
gceogeogtca
acgggctgga
acgagaaggg
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agtcctggeg
acctetette
agcgatcagg
atcgtetacyg
gcgteggege
gacggtggee
ggcegtgega
ccgecatceca
ggcggtacgyg
ctcttggcty
atcctcgacg
aacggcgecyg
ggtcacgcet
accgaggaca
ctcgaceggt
gaccagatygg
cagetggage
ctgtccggeyg
ctgectgetge
cagcacctgg
gacaacgtecg
aactactcca
gccaagogge
cgccaggocea
aagatgcegga
gtegtegteg
ctcagcttea
aagacgaccc
gtcggegaca
aagaccctgt
atgcoeetege
gococggtgtge
ggcggcaacc
agcctggaga
tggttcctygyg
tggttcgagy
gcggeogectc
tctacegatyg
tgttccteeg
tcaagcaggyg
ggCacaccce
tcaccracga
cgttcecgactt
gggagtacac
cgagggggay
cgecegeggtyg
cttegaggta
cgtcacgetg
cgeecacggec
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gatcttecge
tgggcatcca
ggcgccccect
agatccegat
gtccacgtct
cgatcccect
gggcgccocca
cgaaaccceca
caagatgggg
agttcattta
acgtgacgac
gcaagtcgac
tcecteagece
agaccgtect
tcaacgagat
geaagctcca
aggccatgga
gtgagcgecyg
tcgacgageo
ccaagtaccc
cccagtggat
agtacctgga
agaagcggct
agtccaaggc
agctgcactt
aggtcaacaa
cgcotgeeygeg
tgttcaagat
cecgtecaagat
gggoogtegt
gegegtacgt
teteeqgatgyg
tgctgctect
acgcegetget
aceyggetcege
gcaacttcgs
cgeaccgege
coogetgege
crtatctggas
gtcogtggte
cgtggacatc
ggtgaaggac
cgaggcoccac
ggacgacgad
gcggcggate
cgectecagy
ctggeegtge
gacgtgaceg
gtcgtgeegyg

Pegucycyyy
agatccegat
gaaggecqgey
cgacacagcg
caaccggtag
gtcaageoggt
acgacgctge
ggccgaccaa
ggtcagagcc
tgtatctgec
caccatgcge
cagcttctac
catcctcaag
cggctacacg
ggagaacgtc
cgecgageag
ggaggacctc
cgccctgegce
cegegtegeg
caccaaccac
gggcaccgte
ctgcgagete
gaccaaggcce
caaggaacaqg
gcgcectegee
cgaggagatc
cetcaccaag
gaacggcatce
gatccagggce
ctcgtacgte
gagcgacgag
ctecegeettic
tgagegesac
cgacgagcog
ggagttcccece
cacgcacetc
gtcgtacgag
cacctacaag
tgggcggaca
gaagcoagta
gcgegecatyg
gagctgtggyg
gacgacctygg
cgeocegegec
gacgaggccyg
tcgeggeott
cggcgggeac
gegeggtgeg
tgtcegeegg
gcecegtgac

—actgylega
gcagccecaaa
ctegteacge
gacatcgtog
gcacaggett
gagggeggtce
catcgagtga
cggcgaccya
cccgegeceag
cactgccegta
aaggcgcgta
ccgggagcga
atcatggecg
gtcggeatce
caggaggqtyg
atggcgacce
gaccacgcca
tgcecegeecs
ctgtgcaage
ctcgacgeoce
gtggcggtea
gaccgcggec
gcccgectea
ctegagtggg
cgctacgagg
cagatcccge
ggetteggeg
gtcggeatca
atcgaggagc
gaccagagcc
ctggactaca
gggttcaagg
cggctgaacc
accaacgacoe
ggctgegeog
ctogoctacg
aagaacaaga
aagctgaccc
tggacgcgta
tegacttect
agatcgacta
tcaccgagat
tctacgtccg
qggctcaccte
tcogeoegeatyg
cotetacegy
cgeecetyggee
gctggcocaag
tgagctectyg
cgggecgteyg
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36421
36481
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tgggeogggeg tgctgeegeo gocgoggegge tggoggcccg aaccegggget gocgectece
tacgcgttge ggtocctogt ggccogcagee gtaaccgagt tocggtcoccg tactcaggag
ttgecgtcca aactgageat gagegceccgag ctggategta tcgoegttaca catotggace

cgo
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