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DNA “BARCODING” EM Utricularia (Lentibulariaceae)

RESUMO - A familia Lentibulariaceae Rich. & considerada o maior grupo de
plantas carnivoras dentre as angiospermas. Utricularia € o género de maior riqueza,
com aproximadamente 250 espécies. Diversos estudos de identificagdo baseados
em morfologia foram realizados para a familia Lentibulariaceae, porém eles se
mostram limitados para determinados grupos de espécies. Com base nisso a
aplicacédo do DNA “Barcoding” pode ser uma importante alternativa. No presente
estudo foram utilizadas sequéncias de DNA dos espagadores intergénicos
cloroplastidiais trnS-trnG e trnL-trnF e também do gene mitocondrial coxl com o
objetivo de testa-las com a abordagem DNA “Barcoding” na diferenciagcéo
intraespecifica, interespecifica e entre as se¢gdes do género Utricularia. Com base
nas matrizes de distancias, a distancia intraespecifica média foi de 0,004 para
ambos os marcadores cloroplastidiais e de 0,006 para o gene coxl, a distancia
interespecifica média foi de 0,260 para trnS-trnG, 0,190 para trnL-trnF, 0,043 para
coxl e a distAncia média entre as sec¢des foi de 0,036, 0,029 e 0,025 para trnS-trnG,
trnL-trnF e coxl, respectivamente. A analise baseada na arvore de “Neighbor-
Joining” indicou que a maioria das espécies se agruparam em sec¢des de acordo
com o proposto para a filogenia do género, formando grupos monofiléticos. A
eficacia de discriminacgao interespecifica foi 82% para trnS-trnG e 61% trnL-trnF, a
discriminagao intraespecifica foi de 36% para trnS-trnG e 23% para trnL-trnF. O
gene mitocondrial coxl apresentou 24% de discriminagao inter e intraespecifica, com
resolucdo baixa de espécies na arvores de “Neighbor-Joining”. Esses resultados
demonstram que as regides cloroplastidiais apresentam informacgdes satisfatorias
para separagao das espécies em clados que corroboram com a filogenia do grupo e
que portanto trnS-trnG e trnL-trnF podem ser considerados bons “barcodes” para o

género Utricularia.

Palavras-chave: “barcode”, marcadores moleculares, DNA cloroplastidial, DNA
mitocondrial, planta carnivora.



DNA “BARCODING” IN Utricularia (Lentibulariaceae)

ABSTRACT - The family Lentibulariaceae Rich. is considered the largest group of
carnivorous plants among the angiosperms. Utricularia is the richest genus with
approximately 250 species. Several studies based on morphological identification
have been published for the family Lentibulariaceae, but they are limited regarding
some groups of species. Hence, DNA Barcoding may be an important alternative.
The present study used DNA sequences of chloroplast intergenic spacers trnS-trnG
and trnL-trnF and also the mitochondrial gene coxl in order to test them with the DNA
Barcoding approach to intraspecific, interspecific and between sections differentiation
in the Utricularia genus. Based on the distance analyses, the average intraspecific
distance was 0.004 for both chloroplast markers and 0.006 for the coxl gene, the
average interspecific distance was 0.260 to trnS-trnG, 0.190 to trnL-trnF, 0.043 to
coxl and the average distance between sections was 0.036, 0.029 and 0.025 to trnS-
trnG, trnL-trnF and coxl, respectively. The analysis based on Neighbor-Joining tree
indicated that most species were grouped into sections according to the proposed for
the phylogeny of the genus, forming monophyletic groups. The efficacy of
interspecies discrimination was 82% to trnS-trnG and 61% to trnL-trnF, intraspecific
discrimination was 36% to trnS-trnG and 23% to trnL-trnF. The mitochondrial gene
coxl showed 24% of inter and intraspecific discrimination, with low resolution of
species on trees Neighbor-Joining. These results demonstrate that the chloroplast
regions have satisfactory information to separate species in clades that corroborate
the phylogeny of the group and therefore trnS-trnG and trnL-trnF can be considered

good barcodes for the Utricularia genus.

Keywords: barcode, molecular markers, chloroplast DNA, mitochondrial DNA,
carnivorous plant.



1. INTRODUGAO

A familia Lentibulariaceae Rich. é considerada o maior grupo de plantas
carnivoras dentre as angiospermas, estando amplamente distribuida por todo o
globo (GUISANDE et al., 2007). E composta por aproximadamente 320 espécies
distribuidas em trés géneros: Genlisea A.St.-Hil., Pinguicula L. e Utricularia L.
(TAYLOR, 1989). Os géneros sao diferenciados tanto a partir de caracteristicas
morfologicas — estruturas florais e aquelas relacionadas ao habito carnivoro — quanto
moleculares (JOBSON; ALBERT, 2002).

Utricularia é o género de maior riqueza em numero de espécies,
aproximadamente 250 distribuidas por todo o mundo, exceto em regides aridas e
nos polos (TAYLOR, 1989). A maioria das espécies é encontrada em regides
tropicais e subtropicais da Venezuela, Guianas e no Brasil (TAYLOR, 1989) sendo
que, no ultimo, foram catalogadas 65 espécies das quais 16 sdo endémicas
(MIRANDA et al.,, 2015). O género apresenta diversas formas de vida, desde
terrestres, aquaticas livres, aquaticas afixadas, reofiticas, epifitas e litofiticas (JUDD
et al.,, 1999; GUISANDE et al., 2007). Quando comparado aos demais géneros da
familia, Pinguicula e Genlisea, Utricularia possui a maior diversidade morfolégica e
especializacdo para carnivoria (JUNIPER; ROBINS; JOEL, 1989; KROL et al., 2011).
Caracterizado por seus utriculos (folhas modificadas em vesiculas) adaptados para
captura de presas por sucgdo, essas estruturas sdo muito empregadas para a
taxonomia e a sistematica (LLOYD, 1942; JUNIPER; ROBINS; JOEL, 1989;
TAYLOR, 1989).

A busca por condigdes mais eficazes e rapidas de identificacdo de espécies
tem levado cada vez mais pesquisadores a utilizar abordagens baseadas em
sequéncias de DNA, como o DNA “Barcoding” (HAJIBABAEI et al., 2007). Essa
abordagem €& bastante promissora para o diagndstico da biodiversidade, que vem
gerando grande interesse ao longo dos ultimos anos (JINBO; KATO; ITO, 2011). O
DNA “Barcoding” é um sistema de identificagdo que visa utilizar uma pequena e
padronizada regido de DNA que é empregado na discriminagdo de espécies
(LAHAYE et al., 2008). No entanto, € um grande desafio encontrar uma regido do
DNA gendmico apropriada para a representacdo de todas as espécies, ou seja, um
“codigo de barras” genético (LAHAYE et al., 2008; DONG et al., 2015).



Os primeiros trabalhos realizados acerca de um codigo de barras biolégico —
DNA “Barcoding” - foram feitos para o reino animal, se mostrando eficazes na
identificacdo rapida de espécies de diversos grupos de artropodes, aves, peixes e
anfibios (HEBERT et al., 2003). A escolha de uma regido adequada para representar
o DNA “Barcoding” em plantas ainda ndo esta bem definida como nos animais
(KUBO; NEWTON, 2008). Genes e espagadores cloroplastidiais como matK, rbcL,
trnH-psbA, atpF-atpH e psbK-psbL s&o os candidatos mais promissores para a
abordagem “Barcoding” em plantas (CHASE et al, 2005 CBOL, 2009).
Recentemente, Dong et al. (2015) identificaram o gene cloroplastidial ycfl como
sendo o “loci” mais variavel e portanto o mais promissor para “barcode” em plantas.
Com relagdo ao DNA nuclear, as regides ITS e ETS tém sido frequentemente
empregadas, porém alguns oligonucleotideos iniciadores (“primers”) usados podem
amplificar pseudogenes e copias paralogas, o que dificulta os trabalhos em filogenia
(MIRANDA et al., 2010; ZIMMER; WEN, 2013). Além da escolha de um bom
marcador “barcode”, uma amostragem significativa de individuos de cada espécie
estudada é essencial para o estabelecimento de uma base de dados de referéncia
(CHINA, 2011).

Estudos acerca do DNA “Barcoding” tém sido realizados para diversas
familias de angiospermas com diversas finalidades, desde discriminacdo entre
familias (e.g. CBOL, 2009; BAFEEL et al., 2011), discriminacéo entre espécies de
uma mesma familia (e.g. CLEMENT; DONOGHE, 2012; FEDERICI et al., 2013),
entre hibridos (e.g. FENG et al., 2013) e também na identificacdo de espécies
invasoras (e.g. GHAHRAMANZADEH et al., 2013).

Para a familia Lentibulariaceae, estudos de identificacdo e classificagao
baseados em morfologia e anatomia ja foram realizados (e.g. THANIKAIMONI, 1966;
HUYNH, 1968; SOHMA, 1975; KONDO; SEGAWA; NEHIRA, 1978; TAYLOR, 1989;
GUISANDE et al.,, 2007), porém eles se mostram limitados para alguns grupos
devido ao alto grau de polimorfismo estrutural, com algumas espécies nao
apresentando caracteristicas bem definidas entre elas. Com base nisso a aplicacao
do DNA “Barcoding” pode ser uma importante alternativa, trazendo novos resultados
para as questbes taxondmicas, sistematicas e evolutivas das espécies da familia

Lentibulariaceae.



No presente estudo foram utilizados cinco marcadores moleculares (genes e
espacgadores intergénicos) dos genomas nuclear, cloroplastidial e mitocondrial para
analisar 127 individuos, representando 29 espécies e 12 se¢des de Utricularia com o
objetivo de testar esses marcadores com a abordagem DNA “Barcoding” na
diferenciacao intraespecifica, interespecifica e entre as se¢des do género. O gene
GBSSI ou waxY que é responsavel pela formagao de graos de amido, foi utilizado
como marcador nuclear. Como marcadores cloroplastidiais foram utilizados o
espacgador psbB-psbF cujos genes codificam a proteina 47 kDa e a proteina VI do
fotossitema Il, o espagador trnS-trnG cujos genes codificam tRNA-Ser e tRNA-Gly, e
o espagador trnL-trnF, que codificam tRNA-Leu e tRNA-Phe, respectivamente.Como
marcador mitocondrial foram utilizadas sequéncias do gene coxl que codifica a

citocromo ¢ oxidase, que € a enzima chave da cadeia respiratoria.

2. REVISAO DE LITERATURA

2.1 Familia Lentibulariaceae Rich.

A familia Lentibulariaceae é a maior em numero de espécies de
angiospermas carnivoras, aproximadamente 370, constituida por trés géneros:
Pinguicula L., Genlisea A.St.-Hil. e Utricularia L., que se encontram distribuidos
mundialmente (TAYLOR, 1989; GUISANDE et al., 2007; KROL et al., 2011). Estudos
filogenéticos utilizando dados moleculares identificam a familia como monofilética,
Utricularia € grupo irmao de Genlisea e ambos como grupo irmao de Pinguicula
(JOBSON; ALBERT, 2002; JOBSON et al., 2003; MULLER et al., 2000; MULLER et
al., 2004; MULLER; BORSCH, 2005), estando posicionada na ordem Lamiales, que
abriga a maioria dos géneros de plantas carnivoras (APGIII, 2009; SCHAFERHOFF
et al., 2010).

A classificagdo dos géneros atualmente se sustenta tanto com base em
caracteristicas morfolégicas e anatdbmicas - estruturas florais e vegetativas - quanto
moleculares (JOBSON; ALBERT, 2002). Diversos estudos propdem que os padrbes
diversificados dos utriculos possam ser utilizados para taxonomia (JUNIPER;
ROBINS; JOEL, 1989; TAYLOR, 1989; REIFENRATH et al., 2006; YANG; LIU;

CHAO, 2009) e que as divergéncias morfolégicas das armadilhas presentes na



familia sdo sinapomorfias para os géneros (MULLER et al., 2006). A forma de
atracao das presas € ainda uma questao pouco compreendida podendo ser mediada
por fatores quimicos e também envolver fatores visuais e olfativos (FISCHER et al.,
2004).

Para explicar a relacdo de custo-beneficio entre a carnivoria e os ambientes
pobres em nutrientes que sdo colonizados por espécies de plantas carnivoras,
Givnish et al. (1984) propuseram que os macronutrientes obtidos pela digestdo de
presas conferem beneficios energéticos as plantas pelo aumento da taxa
fotossintética relacionada ao aumento das folhas fotossintetizantes em resposta ao
incremento nutricional. Por outro lado o carbono que é obtido com a digestdo dessas
presas € convertido em acgucares, 0 que compensaria as perdas energéticas
relacionadas a baixa taxa fotossintética de algumas dessas plantas (GIVNISH et al.,
1984).

Ellison e Gotelli (2009), em sua revisdo sobre as hipotese relacionadas a
captura de presas e ao incremento energético, relatam que testes sobre essas duas
hipéteses poderiam fornecer “insights” sobre os fatores que impulsionaram a
evolugdo das plantas carnivoras. Segundo os autores, a carnivoria evoluiu de forma
independente pelo menos seis vezes em cinco ordens de angiospermas e, apesar
dessas origens independentes, existe uma convergéncia morfolégica entre as
armadilhas foliares e também uma convergéncia fisioldgica dos mecanismos de
digestdo e assimilagdo de presas (ELLISON; GOTELLI, 2009). A “hipotese
energética” postula uma evolugdo morfolégica rapida resultante de algumas
alteracbes em genes reguladores responsaveis por suprir as altas demandas
energéticas das armadilhas, sendo essa hipotese mais aceita por ser mais
condizente com o modelo de custo-beneficio proposto para evolugao da carnivoria
botanica (ELLISON; GOTELLI, 2009).

O modelo de custo-beneficio para a evolugdo da carnivoria botanica fornece
um arcabougo conceitual para interpretar uma ampla variedade de estudos
comparativos e experimentais sobre plantas carnivoras (PAVLOVIC; SAGANOVA,
2015). Esse modelo assume que as folhas modificadas (armadilhas) representam
um custo significativo para a planta, e este custo € compensado pelo aumento da
absorcdo de nutrientes a partir das presas (PAVLOVIC; SAGANOVA, 2015).



Pavlovic e Saganova (2015) interpretaram os custos e beneficios de armadilhas
ativas, dentre estes o bombeamento de agua, sinalizagdo elétrica e acumulo de
jasmonatos, que sao fitormbnios responsaveis tanto pela atragdo como pela defesa
contra herbivoria. De acordo com esses autores, as armadilhas ativas representam
um custo significativo de carbono para as plantas carnivoras, por outro lado a
sinalizacdo de jasmonatos tem evoluido como uma estratégia de redugéo de custos
ja que a produgao de enzimas digestivas so € ativa quando as plantas carnivoras
recebem sinais elétrico e quimicos que implicam a presencga de presas (PAVLOVIC;
SAGANOVA, 2015). Assim o envolvimento de jasmonatos e quitinases no processo
digestivo suporta a hipétese de que a carnivoria pode ter evoluido de mecanismos
de defesa da planta (PAVLOVIC; SAGANOVA, 2015).

Para Lentibulariaceae o modelo proposto de custo-beneficio da carnivoria
sugere que uma alteragdo enzimatica na via respiratdria seja capaz de potencializar
a eficiéncia da producéo de energia (JOBSON et al., 2004; LAAKKONEN; JOBSON;
ALBERT, 2006). A produgao fotossintética em espécies carnivoras € menos eficiente
que em outras plantas pelo fato de as folhas serem responsaveis por outras fungdes
como a captura e digestao de presas. Assim, géneros como Utricularia e Genlisea,
por exemplo, apresentam a segregagao da fungao fotossintética e carnivora em
tipos diferentes de folhas (KROL et al., 2011). Como resultado, essas plantas
geralmente sdo de pequeno porte, baixa capacidade competitiva e crescem em
ambientes restritos, com abundancia de luz e agua (GIVNISH et al., 1984; JUNIPER;
ROBINS; JOEL, 1989).

Distribuido em todos os continentes, com excec¢ao da Antartica e Australia, o
género Pinguicula L. agrupa aproximadamente 90 espécies, com a maior parte
ocorrendo no Hemisfério Norte, ndo havendo representantes no Brasil (CASPER,
1966; CIESLAK et al., 2005). Apresenta folhas posicionadas rente ao solo na maioria
das espécies, de formato rosetado, adesivas (devido a grande quantidade de
tricomas glandulares), onde as presas, geralmente pequenos artropodes, sao
capturados e digeridos por uma mucilagem (HESLOP-HARRISON, 2004; PLACHNO
et al., 2008; Figura 1A). Estudos filogenéticos e morfolégicos mostram que o tipo de
captura de presas apresentado por Pinguicula € a forma plesiomérfica quando

comparada aos demais géneros representantes da familia Lentibulariaceae.



(BARTHLOTT et al., 1998; MULLER et al., 2004, MULLER et al., 2006; CIESLAK et
al., 2005). Pinguicula sofreu diversas modificagdes taxondmicas (BARNHART, 1916;
ERNST, 1961; CIESLAK et al., 2005) e a classificagdo mais aceita para o género foi
elaborada por Casper (1966), na qual as espécies foram agrupadas em trés
subgéneros, Isoloba, Temnoceras e Pinguicula, de acordo com dados citoldgicos,

morfoldgicos e ecologicos.

Figura 1. Tipos de armadilhas na familia Lentibulariaceae. A. Folhas adesivas em
Pinguicula sp.; B. Folhas utriculiferas (seta) em Genlisea aurea A.St.-Hil.; C. Utriculos (seta)
em Utricularia foliosa L.; Créditos das imagens: Equipe LSV.

Com ocorréncia em areas tropicais da América do Sul, América Central, Africa
e Madagascar, sdo conhecidas atualmente cerca de 29 espécies para o género
Genlisea (TAYLOR, 1989; FISCHER et al., 2004; FLEISCHMANN, 2012; Figura 1B).
No Brasil, registros indicam a ocorréncia de 17 espécies, sendo 10 delas endémicas
(MIRANDA et al., 2015). Como em Pinguicula, as espécies de Genlisea possuem
folhas dispostas em roseta e o mecanismo de captura é formado por armadilhas
foliares e subterraneas em formato de “Y” retorcido onde as presas, que sao em sua
grande maioria compostas por protozoarios, pequenos invertebrados e algas, sao
conduzidas por um unico caminho e impossibilitadas de retornar devido a presenca
de tricomas posicionados contra o local de saida (BARTHLOTT et al.,, 1998;
PLACHNO et al., 2008; Figura 1B).

A descricao taxonémica das espécies de Utricularia teve a contribuicdo de
muitos autores, mas Auguste F. C. P. de Saint Hilaire e Frédéric de Girard merecem
destaque por descrevem, entre 1830 e 1838, um grande numero de espécies na
América do Sul (TAYLOR, 1989). Fromm-Trinta (1985, 1988, 1989, 1991, 1996)
compilou as espécies brasileiras de Utricularia e realizou muitos estudos para o



género através de trabalhos de flora, listagem e proposi¢gdes de novas espécies. Um
dos principais estudiosos das espécies de Utricularia foi Taylor (1989), que iniciou
suas atividades em meados de 1949, quando um grande numero de espécies ja
havia sido descrito, muitas delas de maneira inconsistente. Varios estudos floristicos
e taxondmicos foram por ele publicados e sua monografia (TAYLOR, 1989) ainda é
considerada a principal referéncia para qualquer estudo taxonémico do grupo.

Utricularia agrupa cerca de 35% das espécies dentre todas as demais familias
de plantas carnivoras (GUISANDE et al., 2007). Junto com Genlisea é o clado mais
derivado da familia Lentibulariaceae (JOBSON; ALBERT, 2002; MULLER et al.,
2004; MULLER et al., 2006) e o que possui a maior riqueza de espécies,
aproximadamente 250. De acordo com o sistema taxénomico de Taylor (1989), as
espécies de Utricularia estdo agrupadas em dois subgéneros — Polypompholyx
(Lehm.) P.Taylor e Utricularia - e 35 sec¢bes. Para isso, foram consideradas pelo
autor as caracteristicas de morfologia vegetativa, numero de lobos no calice, forma
do utriculo e forma de vida. A maioria das espécies & encontrada em regides
tropicais e subtropicais da América do Sul (TAYLOR, 1989), onde se tem sugerido
ser o centro de origem e diversificacdo do género (GUISANDE et al., 2007).

As espécies de Utricularia (Figura 2) sao herbaceas, geralmente crescem em
ambientes com alta umidade e sujeitos a variagbes sazonais (ELLISON; GOTELLI,
2001; HOBBHANN; KUCHMEISTER; POREMBSKI, 2006). Apresentam diversas
formas de vida e em alguns casos a mesma espécie pode ocorrer em mais de um
ambiente (GUISANDE et al., 2007). A maioria ndo possui 6rgaos vegetativos bem
definidos, ndo possuem raizes, apresentam estoldes e rizoides, que sao a forma de
fixagdo ao substrato, e ndo se sabe se ocorrem folhas ou filocladios com fungao
fotossintética (JUNIPER; ROBINS; JOEL, 1989; RUTISHAUSER; ISLER, 2001;). A
estrutura de carnivoria sao os utriculos, que sao disparados quando em contato com
as presas e em seu interior secretadas enzimas digestivas como esterases,
glicosidases, proteases e quitinases (LLOYD, 1942; JUNIPER; ROBINS; JOEL,
1989; TAYLOR, 1989; SIROVA; ADAMEC; VRBA, 2003; SIROVA et al., 2009;
ADAMEC; SIROVA; VRBA, 2010; KROL et al., 2011; Figura 1C).

A reprodugao em Utricularia pode ser sexuada, por meio de autopolinizagao,

sendo que algumas espécies possuem flores cleistbgamas, e também por



polinizagdo cruzada (KONDO, 1972; KHOSLA; SHIVANNA; RAM, 1998;
YAMAMOTO; KADONO, 1990; HOBBHANN; KUCHMEISTER; POREMBSKI, 2006;
CLIVATI et al., 2014) mediada por polinizadores que podem ser insetos e com
menos frequéncia beija-flores (TAYLOR, 1989; FISCHER et al., 2004). A reproduc¢ao
também pode ser assexuada, por propagacéao clonal, pela fragmentagdo do estoldo
que é comum para o género, sendo que algumas espécies aquaticas sdo capazes
de formar estruturas de dorméncia — “turions” — resistentes a seca e baixas
temperaturas (TAYLOR, 1989). Caracteristicas morfoldégicas e anatdbmicas sao as
principais fontes para a identificacdo de Utricularia (e.g. THANIKAIMONI, 1966;
HUYNH, 1968; SOHMA, 1975; KONDO, 1978; TAYLOR, 1989), porém o género
possui alto grau de polimorfismo estrutural intra e interespecifico e em contraste
algumas espécies sao morfologicamente similares, ndo apresentando caracteres
bem delimitados entre elas (TAYLOR, 1989; Figura 2), sendo algumas vezes

identificadas de forma equivocada.



Figura 2. Espécies do género Utricularia L. A. Utricularia tricolor A.St.-Hil.; B. Utricularia
longifolia Gardner; C. Utricularia neottioides A.St.-Hil. & Girard; D. Utricularia rostrata
A.Fleischm. & Rivadavia; E. Utricularia flaccida A.DC.; F. Utricularia pusilla Vahl; G — I.
Utricularia amethystina Salzm. ex A.St.-Hil. & Girard (morfotipos purpura, branco e amarelo,
respectivamente). Créditos das imagens B — E, G, H: Cristine Gobbo Menezes; F: Vitor F. O.
de Miranda; A e I: Bruno Garcia.

Apesar dos muitos estudos sobre anatomia e morfologia de Utricularia (e.g.
THANIKAIMONI, 1966; HUYNH, 1968; SOHMA, 1975; KONDO, 1978; TAYLOR,
1989), a utilizacdo de caracteristicas gendbmicas tem sido cada vez mais
empregadas na sistematica molecular, tanto para reconhecimento de linhagens e
identificacdo de ancestrais, como para inferir processos atuais encontrados para os
grupos (EGAN; SCHLUETER; SPOONER, 2012). A disponibilizacdo de dados de



10

genomas completos (e.g. IBARRA-LACLETTE et al.,, 2013) e a identificacdo do
genoma de Utricularia gibba como sendo um dos menores dentre as angiospermas.
(88,3 Mb senso GREILHUBER et al., 2006) gerou grande interesse acerca do grupo,
tornando-as fortes canditadas a planta modelo para estudos experimentais. Projetos
de genomas e transcriptomas estdo sendo desenvolvidos em nosso laboratorio para
outras espécies de Utricularia e a disponibilizacdo desses dados serdo de grande
importancia para a elucidacdo de questdes ainda pouco exploradas para

Lentibulariaceae.

2.2 DNA “Barcoding”

DNA “barcode” consiste de uma sequéncia curta de DNA, entre 400 e 800 pb
que pode ser rotineiramente amplificada por PCR (“Polymerase Chain Reaction”),
sequenciada (ALl et al., 2014) e aplicada para a identificagdo de todos os
organismos vivos (HEBERT et al., 2003), teoricamente. Uma regido considerada
como bom “barcode” deve apresentar comprimento curto, altas taxas de
amplificagdo e sequenciamento, variabilidade que permita a discriminagéo intra e
interespecifica, possuir um grande numero de copias por célula, ter “primers”
universais e resolver todas ou a maioria das espécies em todos o0s niveis
taxondémicos (KRESS et al.,, 2005; CBOL, 2009; HOLLINGSWORTH; GRAHAM;
LITTLE, 2011).

Para taxons morfologicamente distinguiveis a utilizagdo do “barcode” pode néo
ser necessaria (FLOYD et al., 2002), no entanto, € extremamente promissora por
nao ser aplicada apenas para espécies taxonomicamente resolvidas (HEBERT et al.,
2003). Por outro lado pode ser utilizada também com preciséo na discriminagéo de
subespécies, cultivares, morfotipos, mutantes, espécies complexas e clones (FLOYD
et al., 2002), além de ser util na biologia forense, investigagdo de biopirataria,
identificacdo de ervas medicinais e espécies exoticas (SASS et al., 2007; CHEN et
al., 2010; PANG et al.,, 2012). Entretanto, esta abordagem apresenta algumas
limitagdes muito significativas que podem ser encontradas nos grupos estudados
como: baixa diversidade genética em sequéncias, divergéncia recente de espécies,
hibridos e pseudogenes nucleares (STOECKLE; WAGGONER; AUSUBEL, 2005).
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A escolha de uma regido unica como “barcode” ja esta fixada para o Reino
Animal, uma sequéncia unica e parcial do gene mitocondrial da subunidade | da
citocromo oxidase (coi ou coxl), que por apresentar grande numero de copias por
célula, baixas taxas de recombinagdo, possuir baixo polimorfismo, apresentar
heranga materna e taxa de mutacéao diferente entre espécies animais, foi utilizada no
primeiro trabalho realizado acerca de um cdodigo de barras genético (HEBERT et al.,
2003).

Para plantas a escolha de uma regido como “barcode” ainda gera desacordos
entre os estudiosos, ndo estando ainda definida (PENNISI, 2007; DONG et al.,
2015). O genoma mitocondrial vegetal apresenta baixa variagdo em sequéncias, é
compacto e apresenta alto grau de variagédo em termos de organizagao gendémica,
isso porque frequentes rearranjos ainda estdo acontecendo para linhagens de
angiospermas (KUBO; NEWTON, 2008). De acordo com o trabalho de Drouin,
Daoud e Xia (2008), os genes cloroplastidiais, que apresentam uma taxa de
substituicdo trés vezes maior que os genes mitocondriais, gerando assim alto grau
de polimorfismo, além de existirem em numero elevado de copias no genoma, séao
as regides mais indicadas para a abordagem “barcoding” em plantas (CHASE et al.,
2005; CBOL, 2009).

A partir dos dados obtidos por Hebert em 2003, a idéia da utilizacido da
abordagem “barcode” ganhou forga e agugou a imaginagao de muitos taxonomistas,
geneticistas e bidlogos evolutivos e, em 2004, foi criada o CBOL (“Consortium for the
Barcode Life”) com o objetivo de desenvolver o DNA “Barcoding” como um padrao
global para a identificagao de espécies (CBOL - www.barcoding.si.edu).

Impulsionados pela proposta de uma abordagem eficiente e rapida para
identificacdo de espécies, Kress et al. (2005) utilizaram o espagador cloroplastidial
trnH-psbA na busca por divergéncias entre sequéncias de DNA em Solanaceae,
porém essa regido apresenta muita variagdo, ndo sendo eficiente quando utilizada
isoladamente. Entdo em 2007, Kress e Erickson, utilizaram em combinacdo o
espacgador trnH-psbA e o gene rbcL para testar a aplicagdo do “barcode” em 43
familias de plantas, porém ainda assim n&o foi eficiente para todas as amostras.
Diferentes grupos de pesquisa tém proposto a utilizagdo de “loci” unicos e varias

combinagdes de “loci” para “barcode” em plantas (e.g. CHASE et al., 2005; COWAN
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et al., 2006; CHASE et al., 2007; PENNISI, 2007; LEDFORD, 2008; FAZEKAS et al.,
2008; LAHAYE et al., 2008; ERICKSON et al., 2008, HOLLINGSWORTH et al.,
2009; SEBERG; PETERSEN, 2009; DONG et al., 2015), mas n&o ha consenso entre
as regidbes que devem ser utilizadas e essa falta de padrdo tem dificultado o
progresso em “barcode” de plantas (CBOL, 2009).

Tentando sanar a divergéncia relacionada a escolha das melhores regides para
“barcode” em plantas, o CBOL em 2009 realizou um abrangente estudo com 907
amostras representanto 445 espécies de angiospermas, 38 espécies de
gimnospermas e 67 espécies de bridfitas e pteridofitas utilizando sequéncias de
DNA cloroplastidial de sete “loci” candidatos a “barcode”. O gene rpoC1 que codifica
a subunidade gamma da RNA polimerase, o gene rpoB que codifica a RNA
polimerase subunidade beta, o gene matK codificador da proteina maturase K que
atua no processamento de introns classe Il estimulando o “self-splicing” do RNA
(SOLTIS et al., 1998; HAUSNER et al., 2006). O gene rbcL que codifica a
subunidade maior da ribulose-1,5-bifosfato carboxilase/oxigenase conchecida
comumente como RuBisCO, que é provavelmente a enzima mais abundante na
Terra e esta envolvida na fixacdo de carbono (RAVEN, 2013). Os espacadores
intergénicos trnH-psbA, atpF-atpH e psbK-psbl e como resultado propuseram a
utilizagao das regides rbcL e matK em combinacao (CBOL, 2009).

Assim, com base nas regides propostas pelo CBOL, diversos estudos tém sido
desenvolvidos para diversas familias, todos buscando resolver o impasse até entao
sem solugao definida para a abordagem DNA “Barcoding” em plantas (e.g. STARR;
NACZI; CHOUINAED, 2009; GAO et al., 2010; BAFEEL et al., 2011; DE MATTIA et
al., 2011; FU; JIANG; FU, 2011; GUO et al., 2011; LIU et al., 2012; FEDERICI et al.,
2013; FENG et al., 2013; GHAHRAMANZADEH et al.,, 2013; KIM et al., 2014;
CHRISTINA; ANNAMALAI, 2014; DONG et al., 2015). Outras regides de DNA dos
genomas cloroplastidial, mitocondrial e nuclear tém sido empregadas para utilizagéo
como “barcode” em plantas. Clement e Donoghue (2012) utilizaram dentre outras as
regides rpl32-trnL, trnK e encontraram altos niveis de variagdo e potencial poder
discriminatério. Zhang et al. (2013) utlizaram o espagador trnS-trnG além de outros
dois marcadores, ndhF e waxY e concluiram que estes marcadores sao bons

candidatos a “barcode” para determinados grupos taxonémicos.
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O estabelecimento de bancos de DNA “Barcodes” possibilita minimizar a atual
situagao sobre a caracterizagao da diversidade biologica em grande escala, além de
poder ser empregado na identificacdo de espécies cripticas, na descoberta de novas
espécies e na diferenciagdo de formas juvenis e adultas de uma mesma espécie
através de materiais biolégicos (HEBERT et al., 2003). Para suprir a necessidade de
se ter um banco de dados de sequéncias de DNA “barcodes”, foi criada a base
BOLD (“The DNA Barcode of Life Data Systems”), que tem como objetivo reunir
dados de todas as espécies existentes que foram identificadas por taxonomistas. O
BOLD, além de disponibilizar ferramentas para a analise das sequéncias
depositadas através da verificagdo dos “stop codon” e das possiveis ambiguidades,
permite associar os dados dos “barcodes” a diversas outras informagdes como fotos,
dados de campo, taxondbmicos e dados sobre a sequéncia de DNA
(RATNASINGHAM; HEBERT, 2007).

O langamento do projeto iBOL (“International Barcode of Life”) em 2010 marcou
o inicio de uma fase de grande produgéo de “barcodes” (VERNOOQOY et al., 2010) e
teve como proposito a criagdo de uma completa base de dados, uma biblioteca de
“barcodes” que responderia a qualquer questao sobre identificacdo de espéciese e
democratizaria 0 acesso a biodiversidade e taxonomia (LARSON, 2007; BERGSTEN
et al., 2012). No Brasil, foi criado o consécio de identificagdo molecular da

biodiversidade brasileira, segundo o protocolo do iBOL (http://brbol.org/pt-br). Esse

consorcio € suportado pelo CNPq, atualmente cobrindo os grandes grupos de

animais, plantas, fungos e microorganismos.

3. MATERIAL E METODOS

3.1 Selegcao das amostras vegetais

Foram avaliados 127 individuos representando 29 espécies de 12 sec¢des do
género Utricularia L. A maioria das espécies proveio de popula¢des do Brasil, além

de espécimes da Republica Tcheca e alguns de material em cultivo. Foram


http://brbol.org/pt-br
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realizadas expedigdes de campo no ano de 2014 (Autorizagbes Sisbio/ ICMBio/
MMA n° 26938, 43985 e 48516) para obtengao de individuos de diversas populagdes
(Tabela 1). Os espécimes foram armazenados em silica gel e com materiais-
testemunho, porém ainda nao receberam cddigo de tombamento pelo Herbario
JABU da Universidade Estadual Paulista Campus Jaboticabal (UNESP/FCAV). A
maioria dos materias foi coletada e identificada pela equipe do LSV (Laboratorio de
Sistematica Vegetal - UNESP/FCAV) baseado na monografia de Taylor (1989).
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Tabela 1. Espécies de Utricularia (Lentibulariaceae) empregadas no presente estudo (classificagédo infragenérica
sensu Taylor, 1989).

N° de

Material — testemunho

Espécie s Secao Procedéncia
individuos
U. blanchetii A.DC. 1 Aranella (Barnhart) Lencois, BA, Brasil M. M. Pena et al., s/n
P.Taylor
U. laciniata A.St.-Hil. & 6 Aranella (Barnhart) Furnas, MG, Brasil V. F. O. de Miranda et al.,
Girard P.Taylor 1567
U. parthenopipes P.Taylor 5 Aranella (Barnhart) Lencois, BA, Brasil V. F. O. de Miranda et al.,
P.Taylor 1675
U. rostrata A. Fleischm. & 5 Aranella (Barnhart) Lencois, BA, Brasil M. M. Pena et al., s/n
Rivadavia P.Taylor
U. simulans Pilg. 1 Aranella (Barnhart) Sao Roque de Minas, MG, Brasil V. F. O. de Miranda et al.,
P.Taylor 1564
U. neottioides A.St.-Hil. & 5 Avesicaria Kamiénski Rio de Contas, BA, Brasil V. F. O. de Miranda et al.,
Girard 1688
U. nana A.St.-Hil. & Girard 6 Benjamina P.Taylor Sao Roque de Minas, MG, Brasil V. F. O. de Miranda et al.,
1642
U. arenaria A.DC. 6 Calpidisca (Barnhart) Em cultivo — colegdo de plantas -
Komiya carnivoras — UNESP/ FCAV
U. amethystina Salzm. ex 7 Foliosa Kamiénski Sao Roque de Minas, MG, Brasil / V. F. O. de Miranda et al.,
A.St.-Hil. & Girard Rio de Contas, BA, Brasil 1622/ V. F. O. de Miranda et
al., 1695
U. tricolor A.St.-Hil. 5 Foliosa Kamiénski Sao Roque de Minas, MG, Brasil/ V. F. O. de Miranda et al., s/n/
ltitapina, SP, Brasil / Rio de V. F. O.de Miranda et al., s/n /
Contas, BA, Brasil V. F. O. de Miranda et al.,
1687
U. nelumbifolia Gardner 6 Iperua P.Taylor Em cultivo — colecéo de plantas -

carnivoras — UNESP/ FCAV



U. reniformis A.St.-Hil.
U. laxa A.St.-Hil. & Girard

U. geminiloba Ben;.

U. calycifida Ben;.

U. hispida Lam.

U. longifolia Gardner

U. praelonga A.St.-Hil. &

Girard
U. flaccida A.DC.

U. nervosa Weber ex Ben;.

U. pusilla Vahl

U. subulata L.

U. triloba Ben;.

U. foliosa L.

Iperua P.Taylor
Oligocista Ben,;.

Orchidioides Kamiénski

Psyllosperma P.Taylor

Psyllosperma P.Taylor

Psyllosperma P.Taylor

Psyllosperma P.Taylor

Setiscapella (Barnhart)
P.Taylor
Setiscapella (Barnhart)

P.Taylor

Setiscapella (Barnhart)
P.Taylor

Setiscapella (Barnhart)
P.Taylor

Setiscapella (Barnhart)
P.Taylor
Utricularia P.Taylor

Salesépolis, SP, Brasil / Biritiba-
Mirim, SP, Brasil
Itararé, SP, Brasil

Rio de Janeiro, RJ, Brasil

Em cultivo — coleg&o de plantas
carnivoras — UNESP/ FCAV
Sao Roque de Minas, MG, Brasil

Rio de Janeiro, RJ, Brasil /
Ibicoara, BA, Brasil

Itapeva, SP, Brasil

Ibicoara, BA, Brasil

ltirapina, SP, Brasil

Furnas, MG, Brasil / Itararé, SP,
Brasil / Ibicoara, BA, Brasil

Mogi das Cruzes, SP, Brasil /

Sao Roque de Minas, MG, Brasil /

Ibicoara, BA, Brasil
Sao Roque de Minas, MG, Brasil

Mogi das Cruzes, SP, Brasil /
Ceara-Mirim, RN, Brasil

(continuagao)

V. F. O. de Miranda et al., s/n/
V. F. O. de Miranda et al., s/n
V. F. O. de Miranda et al.,
1555
S. R. da Silva, s/n

V. F. O. de Miranda et al.,
1579
C. G. Menezes s/n/V.F.O.
de Miranda et al., 1682

V. F. O. de Miranda et al.,
1518

V. F. O. de Miranda et al.,
1677
V. F. O. de Miranda et al.,

1649

V. F. O. de Miranda et al.,
1566/ V. F. O. de Miranda et
al., 1543/ V. F. O. de Miranda

etal., 1681
V.F. O. de Miranda et al., s/n/
V. F. O. de Miranda et al.,
1617/ V. F. O. de Miranda et
al., s/n
V. F. O. de Miranda et al.,
1639
D. Cruz, s/n/ D. Cruz, s/n
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U. inflexa Forssk.
U. intermedia Hayne

U. gibba L.

U. striata LeConte ex Torr.

U. cucullata A.St.-Hil. &
Girard

Utricularia P.Taylor
Utricularia P.Taylor

Utricularia P.Taylor

Utricularia P.Taylor

Vesiculina (Raf.)

P.Taylor

Em cultivo — Universidade de
Trébon, Republica Tcheca
Em cultivo — Universidade de
Trébon, Republica Tcheca
Mogi das Cruzes, SP, Brasil /
Sao Roque de Minas, MG, Brasil /
Ibicoara, BA, Brasil

Em cultivo — Universidade de
Trébon, Republica Tcheca
ltirapina, SP, Brasil

(continuagao)

V. F. O. de Miranda et al., s/n/
V. F. O. de Miranda et al.,
1608/ V. F. O. de Miranda et
al., s/n

V. F. O. de Miranda et al.,
1651

17
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3.2 Extragao e quantificagao do DNA

Para a extracdo do DNA foram utilizadas folhas, flores, eixos de
inflorescéncias, de tecido fresco, herborizado e/ou preservado em silica gel, de
individuos provenientes de populacdes diferentes. Foi utlilizado o método CTAB
(DOYLE; DOYLE, 1987) com modificagdes de Lodhi et al. (1994).

Aproximadamente 0,1 g de tecido foi congelado com nitrogénio liquido e
macerados com auxilio de um pistilo. Ao final da maceragédo, com o cadinho ainda
gelado, foi adicionado 1 mL do tampdo de extragdo (conforme protocolo original -
Doyle & Doyle, 1987) e incubado a 60 °C por 25 min, invertendo os tubos a cada 5
min. Ao final da incubagao foi adicionado 1 mL de solugao de cloroférmio e alcool
isoamilico (24:1) agitando os tubos por inversdo rapidamente. Os tubos foram
centrifugados, em seguida, a 10.000 rpm por 15 min. O sobrenadante foi transferido
para tubos limpos e em fung¢do do volume recuperado foram adicionados 0,5 vol de
NaCl a 5 M e 2-2,5 vol de etanol 100% gelado. As amostras foram mantidas a -20
°C por 60 min e em seguida submetidas a duas centrifugagdes: a 6.000 rpm por 5
min e 10.000 rpm por 5 min, ambas a 4 °C. Todo o liquido foi descartado e o “pellet’
lavado com 1 mL de etanol 70% gelado, seguido de centrifugagdo a 10.000 rpm por
5 min. Apéds o “pellet” secar foi adicionado 100 uL de tampé&o TE (Tris-HCI 10mM,
EDTA 1mM, pH 8.0). Ao final, as amostras foram quantificadas por

espectrofotometria (Nanodrop®) e armazenadas a -20 °C.
3.3 Amplificagao, purificagao e sequenciamento dos “amplicons”

Para as amplificacbes foram escolhidas uma regiao de DNA nuclear: GBSSI,
trés regides de DNA cloroplastidial: psbB-psbF, trnS-trnG e trnL-trnF e uma regiao
de DNA mitocondrial: cox| (Tabela 2).

A partir do DNA gendmico as reagdes de PCR foram otimizadas para um
volume total de 25 L contendo 0,1 vol do tampéao (10x), 0,4 uM de dNTP mix (cada
dNTP a 25 uyM ), 0,2 uM de “primers” “forward” e “reverse”, 1 U de “DreamTaq”

polimerase (Fermentas) contendo 20uM de MgCIZ, 0,2 mg/ uL coadjuvante albumina

sérica bovina (BSA), 2 uL DNA “template” com concentragdes variando de 0,1 a 100
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ng/uL e agua ultrapura para completar o volume. As amplificagées foram realizadas
com o uso de termociclador PTC-100 (“MJ Research”) (Tabela 2).



Tabela 2. “Primers” e condigbes das reag¢des para amplificagao das regides do DNA nuclear, cloroplastidial e
mitocondrial de Utricularia (Lentibulariaceae). (n/a= nao se aplica)

Regido “Primers” Sentido Sequéncia dos “primers” Tamanho Condigao das reagoes Referéncia
esperado
GBSS| F-FOR F 5 TGCGAGCTCGACAACATCATGCG ¥ ~1.300 / MASON-GAMER et
n/a
M-BAC R 5" GGCGAGCGGCGCGATCCCTCGCC 3 pb al., 1998
psbB- psbB F 5 GTTTACTTTTGGGCATGCTTCGC ¥
~ 872 pb n/a HAMILTON, 1999
psbF psbF R 5" CGCAGTTCGTCTTGGACCAG ¥
94°C 1min
trnS- trnS F 5 GCCGCTTTAGTCCACTCAGC 3 94°C 30 s, 52°C 305, 72°C 1
~ 800 pb ) ) HAMILTON, 1999
trnG trnG R 5 GAACGAATCACACTTTTACCAC 3 min, por 40 ciclos
72°C 5 min
95°C 1min
trnL- trnL F 5 GGTTCAAGTCCCTCTATCCC 3’ 412 ob 92°C 30s,52°C 30s,72°C 1 TABERLET et al.,
trnF trnF 5 ATTTGAACTGGTGACACGAG 3’ P min e 30 s, por 30 ciclos 1991
72°C 5 min
96°C 1min
VAUGHN et al., 1995;
L1 F 5 TTATTATCACTTCCGGTACT 3 ~ 966 — 96°C 45's, 54°C 305, 72°C 1
coxl SPER-WHITS et al.,
R3 5" AGCATCTGGATAATCTGG 3’ 1.750 pb min e 30 s, por 35 ciclos

72°C 5 min

1996

20
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A purificacdo das amostras foi feita a partir de precipitacédo “overnight” com
adicdo de 12 pL de acetato de sodio (3 M, pH 5,2, 1/10 do volume da reagéo) e
etanol 100% gelado (2,5 vol) seguida por duas lavagens com 1 mL de etanol 70%
gelado intercaladas por centrifugagcdes a 14.000 rpm. O “pellet” foi seco em estufa a
37°C e em seguida eluido em 22 pL de agua estéril.

A reacao de sequenciamento para cada amostra amplificada empregou 1 uL
do “primer” (10 uM), 3 pL de tampao “Save Money” (10% (v/v) com MgCl, 50 Mm e
20% (v/v) de Tris-HCI pH 9,0), 1 uL de “Big Dye” V3.1, 20-200 ng de DNA “template”
e agua ultrapura completando o volume total de 10 uL de reacado. Para a reagéo de
sequenciamento foi empregado termociclador PTC-100 (“MJ Research”) com o perfil
térmico de 96°C por 1 min, 40 ciclos de 96°C por 15 seg, 52°C por 15 seg e 60°C por
4 min. Ao final as amostras foram precipitadas seguindo o protocolo anteriormente
descrito e enviadas ao CREBIO - Centro de Recursos Biologicos e Biologia

Gendmica da UNESP/FCAV campus Jaboticabal (http://www.fcav.unesp.br/crebio),

onde foram ressuspendidas em 10 uL de formamida, desnaturadas por 5 min a 95°C
e submetidas ao sequenciador automatico modelo 3730xI ABI (“Applied
Biosystems”).

As fitas senso e antissenso de cada amostra foram sequenciadas,
comparadas e verificados os “hits” por meio do aplicativo BLASTN — “Basic Local
Alignment Search Tool” (ALTSCHUL et al., 1990) com as sequéncias depositadas na

base nr/nt do GenBank/ NCBI (“National Center for Biotechnology Information”).

3.4 Alinhamento das sequéncias

Os eletroferogramas das sequéncias senso e antissenso foram verificados
para a identificacdo e possivel correcao de erros de leitura. As sequéncias foram
editadas e comparadas para gerar as sequéncias-consenso com o aplicativo BioEdit
7.0.9.0 (HALL, 1999). O alinhamento entre todas as sequéncias foi realizado com os
programas ClustalW (THOMPSON; HIGGINS; GIBSON, 1994) e Mafft versdao 7
(KATOH et al., 2002) nos quais os GAPS de extremidades, por serem artefatos do

alinhamento, foram substituidos pela mascara “N”.


http://www.fcav.unesp.br/crebio
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3.5 Discriminagao das espécies

A avaliagdo do poder de resolugao intraespecifico, interespecifico e entre as
secbes para cada marcador que apresentou amostras amplificadas foi realizada
aplicando o método de Agrupamento de Vizinhos “Neighbor-Joining” (SAITOU; NEI,
1987) usando o programa PAUP* versao 4b10 (SWOFFORD, 2002). O modelo
evolutivo “best-of-fit” foi escolhido para cada marcador com o aplicativo Mega v. 6.05
(TAMURA et al., 2013), avaliado para as matrizes de dados com o critério “Akaike
information criterion” corrigido (AICc). O suporte dos ramos foi avaliado por
“bootstrap” com 2000 réplicas com o aplicativo Mega v. 6.05 (TAMURA et al., 2013).
As espécies avaliadas para cada marcador foram consideradas discriminadas se
possuissem distancias entre si diferentes de zero (comprimento de ramos diferente
de zero) e se todos os individuos de uma unica espécie formassem um grupo
monofilético (FENG et al., 2013; KIM et al., 2014). Assim, foi feita a razdo entre as
especies que atenderam a esses quesitos e 0 numero total de espécies amostradas.
A diferenciacao intraespecifica foi feita pela razdo entre o numero de individuos que
apresentaram distancia diferente de zero e o total de individuos representantes da
espécie. Os dendrogramas foram desenhados com o programa TreeGraph2 v.
2.0.52-347 beta (STOVER; MULLER, 2010). Para enraizamento dos dendrogramas

foi utilizada a espécies Utricularia simulans.

4. RESULTADOS

4.1 Amplificagao, sequenciamento e alinhamento das amostras

Dentre os cinco marcadores testados, aqueles que resultaram em “amplicons”
foram trnS-trnG, trnL-trnF e coxl.

Para o espacador psbB-psbF houve amplificacdo de dois espécimes de
Utricularia arenaria, um espécime de Utricularia reniformis, um espécime de
Utricularia nana, um espécime de Utricularia hispida e um de Utricularia nelumbifolia.
Assim, por ndo possuir uma quantidade suficiente de amostras amplificadas, esse
marcador nao foi utilizado para as avaliagdes de discriminagdo para as espécies de
Utricularia.
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Para o espacgador intergénico trnS-trnG as amplificagcbes foram bem
sucedidas para 27 espécies, exceto Utricularia blanchetii e Utricularia laxa (Tabela
3). Quanto a qualidade das sequéncias, alguns individuos de Utricularia tricolor,
Utricularia amethystina e Utricularia gibba apresentaram baixa qualidade, sendo
necessarios ajustes manuais quando geradas as sequéncias consenso. Foram
realizados dois alinhamentos, um primeiro, entre as espécies que compdem cada
uma das 12 se¢des avalidadas, que resultou na exclusdo de cinco espécies (Tabela
3) e 11 individuos por ndo apresentarem identidade suficiente (similaridade média
par-a-par <50%) para construgdo de um alinhamento robusto, e um segundo
alinhamento, entre todos os espécimes restantes gerando uma matriz de 1.153

caracteres (Anexo 8.1).

Tabela 3. Relac&o de espécies de Utricularia (Lentibulariaceae) utilizadas
para cada marcador apds os alinhamentos.

Cloroplasto Mitocondria
Espécie
trnS-trnG  trnL-trnF coxl
U. amethystina Salzm. ex A.St.-Hil. & Girard + + +
U. arenaria A.DC. + + +
U. blanchetii A.DC. - - -
U. calycifida Ben;. + + +
U. cucullata A.St.-Hil. & Girard + + -
U. flaccida A.DC. + + -
U. foliosa L. + + +
U. geminiloba Benj. - - -
U. gibba L. + + +
U. hispida Lam. + + +
U. inflexa Forssk. + + -
U. intermedia Hayne - + -
U. laciniata A.St.-Hil. & Girard + + +
U. laxa A.St.-Hil. & Girard - - -
U. longifolia Gardner + + +
U. nana A.St.-Hil. & Girard + + -
U. nelumbifolia Gardner + + +
U. neottioides A.St.-Hil. & Girard + + +
U. nervosa Weber ex Ben;. + + +

U. parthenopipes P.Taylor + + +
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(continuagao)

U. praelonga A.St.-Hil. & Girard - + -
U. pusilla Vahl - + -
U. reniformis A.St.-Hil. + + +
U. rostrata A.Fleischm. & Rivadavia - + -
U. simulans Pilg. + + +
U. striata LeConte ex Torr. + + -
U. subulata L. + + +
U. tricolor A.St.-Hil. + + +
U. triloba Ben;. + + +
TOTAL: 22 26 17

O espagador intergénico trnL-trnF apresentou amplificagbes bem sucedidas
para 26 espécies, exceto Utricularia blanchetii, Utricularia laxa e Utricularia
geminiloba (Tabela 3), porém entre as espécies restantes nao foi possivel
amplificagdo para 45 individuos. As sequéncias apresentaram boa qualidade, exceto
para um individuo de Utricularia praelonga e dois individuos de Utricularia gibba.
Como feito para o espagador trnS-trnG, um primeiro alinhamento foi realizado entre
as espécies de cada se¢do ndo sendo necessaria nenhuma exclusdo. Um segundo
alinhamento foi realizado, portanto, para todas as espécies e desse foi necessaria a
exclusao de dois individuos de Utricularia gibba e um individuo de Utricularia
rostrata. A matriz de 587 caracteres gerada por esse alinhamento esta disponivel em
Anexos (Anexo 8.2).

Nao foram amplificadas as espécies Utricularia blanchetii, Utricularia laxa,
Utricularia nana e Utricularia geminiloba (Tabela 3) e dentre as espécies restantes
14 individuos nao foram amplificados para o marcador coxl. Dentre as amostras
amplificadas, 23 sequéncias foram perdidas pois nado apresentavam condigdes
adequadas de picos nos eletroferogramas, apesar de apresentarem bandas visiveis
e unicas no gel de agarose. As sequéncias que foram obtidas apresentaram boa
qualidade para a maioria das espécies, poréem para 20 individuos apenas uma das
fitas, senso ou antissenso foram amplificadas. Na verificagao dos “hits” feita com o
aplicativo BLASTN foi observado que duas porcdes diferentes do gene coxl foram

sequenciadas, ndo sendo possivel a geragao de sequéncias consenso.
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Assim, foram realizados dois alinhamentos, um entre as sequéncias senso e
outro entre as sequéncias antissenso. Desses dois alinhamentos foi observado um
‘gap” de aproximadamente 100 pb entre as duas sequéncias (tomando como
referéncia o “scaffold” de Utricularia gibba que apresenta coxl — SCF00367- cédigo
de acesso KC997779.1) e para evitar a perda de dados relativa a ndo utilizagcao de
uma das sequéncias para as analises, ambas foram concatenadas manualmente e
gerado um unico alinhamento. Esse gene apresentou baixo rendimento de
sequéncias em relagdo aos outros dois marcadores utilizados para as analises e,
apo6s os alinhamentos foram excluidas oito espécies (Tabela 3) e 37 individuos por
nao apresentarem identidade suficiente (similaridade média par-a-par <50%) nos
alinhamentos e o “gap” formado entre as duas fitas foi substituido pela mascara “N”.

A matriz de 1.392 caracteres gerada esta disponivel em Anexos (Anexo 8.3).

4.2 Discriminagao das espécies

Baseados nas matrizes de dados, os modelos evolutivos “best-of-fit”
escolhidos para os trés marcadores foram: GTR+G+| para o espacgador trnS-trnG e
GTR+G para ambos, trnL-trnF e coxl. As taxas de discriminacédo intraespecifica,
interespecifica e também entre as se¢des do género Utricularia L. foram calculados
com base nas sequéncias de cada uma das regides avaliadas separadamente
(Tabela 4). As matrizes de distancia para cada um dos marcadores estao

disponiveis nos Anexos 8.4, 8.5 e 8.6.
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Tabela 4. Dados descritivos das sequéncias de DNA e resultados das distancias intraespecificas, interespecificas e entre as

secoes de Utricularia (Lentibulariaceae).

Regido Genoma Sucesso de Espécies / Tam. do N° sitios Sitios GC Dist. Intraespecifica Dist. Interespecifica Dist. Média entre
Amplificagao Individuos Alinhamento variaveis unicos (%) Média Média Segoes
trnS-trnG cp DNA 98,4 % 22197 1.153 555 (48,13%) 27 (2,34%) 30,0 0,004 (0,0 —0,033) 0,260 (0,003 — 0,454) 0,036 (0,0 — 0,085)
trnL-trnF cp DNA 62,2 % 26/76 587 210 (35,77%) 23 (3,91%) 36,5 0,004 (0,0 —0,063) 0,190 ( 0,009 — 0,409) 0,029 (0,0 — 0,099)
COx1 mt DNA 63,7% 17 /44 1.392 119 (8,54%) 18 (1,29%) 40,5 0,006 (0,0 — 0,080)

0,043 (0,0 — 0,238)

0,025 (0,0 — 0,080)
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A andlise baseada na arvore de “Neighbor-Joining” para o marcador trnS-
trnG mostrou que a maioria das espécies se agruparam em se¢des de acordo com o
proposto para a filogenia do género baseados em caracteres morfologicos e
moleculares, formando grupos monofiléticos moderadamente congruentes com as
propostas filogenéticas mais recentes para Utricularia (Figura 3). O mesmo nao
aconteceu para as espécies de Utricularia utilizando o marcador trnL-trnF, onde
secOes Setiscapella, Psyllosperma e Aranella ndo se mostraram de forma
monofilélita e para o marcador coxl, onde somente a secdo Calpidisca mostrou-se
monofilética (Figuras 4 e 5), entretanto a mesma esta representada por apenas uma
espécie (U. arenaria). A eficacia de discriminagéo interespecifica foi de 82% para o
marcador trnS-trnG, 61% para o marcador trnL-trnF e 24% para o marcador coxl. Em
relacédo a discriminacéo intraespecifica os valores obtidos foram de 36%, 23% e 24%

para trnS-trnG, trnL-trnF e coxl, respectivamente.
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Figura 3. Arvore resultante da analise de “Neighbor-Joining” com o emprego do modelo
GTR “General Time Reversible” utilizando o marcador trnS-trnG para as espécies de
Utricularia. Os valores de “bootstrap” acima de 50% encontram-se proximos dos ramos.
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Utricularia. Os valores de “bootstrap” acima de 50% encontram-se préximos dos ramos.
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Figura 5. Arvore resultante da analise de “Neighbor-Joining” com o emprego do modelo
GTR “General Time Reversible” utilizando o marcador coxl para as espécies de Utricularia.
Os valores de “bootstrap” acima de 50% encontram-se préximos dos ramos.
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5. DISCUSSAO

O DNA “Barcoding” objetiva a identificagdo de espécies com base em regides
de DNA (HEBERT et al., 2003) e, para isso, algumas regides cloroplastidiais tém
sido propostas como “barcodes” para plantas (CBOL, 2009). O emprego de
abordagens baseadas em dados moleculares tém sido de grande valia para a
resolugdo de incongruéncias na filogenia do género Utricularia (MULLER et al.,
2000; JOBSON; ALBERT, 2002; JOBSON et al., 2003; MULLER et al., 2004;
MULLER; BORSCH, 2005).

Dentre as regides avaliadas nesse estudo como candidatas a “barcode”, o
espacgador trnS-trnG apresentou o maior numero de sitios variaveis (48,13%), foi de
facil amplificacao (98,4% sucesso de amplificagcdo), porém ndo foi uma regido de
comprimento curto (1.153 pb). O espagador trnL-trnF apresentou o menor
comprimento, 587 pb e 35,77% de sitios variaveis, porém com 62,2% de sucesso de
amplificacdo. Apesar de ndo serem propostas pelo CBOL como “barcodes” para
plantas, estas regides apresentaram algumas das caracteristicas consideradas
desejaveis para regidoes de DNA candidadas a “barcodes” (comprimento curto, altas
taxas de amplificagdo e sequenciamento, variabilidade que permita a discriminagao
intra e interespecifica, possuir um grande numero de copias por célula, ter “primers”
universais e resolver todas ou a maioria das espécies em todos os niveis
taxondmicos) (KRESS et al., 2005; CBOL, 2009; HOLLINGSWORTH; GRAHAM;
LITTLE, 2011). O gene coxl apresentou 8,54% de sitios variaveis, demonstrando a
alta conservagao e baixo polimorfismo dessa regido (MOWER et al., 2007), foi a
regidao que apresentou maior comprimento (1.392 pb), o sucesso de amplificagéo foi
de 63,7%, porém muitas sequéncias foram descartadas apds os alinhamentos, o
que diminuiu a amostragem final para esse marcador.

A avaliagédo da discriminagao interespecifica revelou uma baixa porcentagem
de espécies resolvidas e monofiléticas para o gene coxl (24%). Fazekas et al.
(2008), utilizando o0 mesmo gene conseguiram apenas 10% de espécies resolvidas.
O CBOL (2009) propde para “locus” unico uma porcentagem de 43 — 69% de
discriminagao entre espécies. Com os marcadores cloroplastidiais utilizados nesse

trabalho a discriminagao interespecifica foi de 82% e 61% para trnS-trnG e trnL-trnF,
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respectivamente, sendo entdo os valores compativeis ao esperado para marcadores
quando avaliados sozinhos.

A eficacia de discriminagdo de espécies varia consideravelmente entre as
diversas familias de angiospermas. Estudos realizados pelo “China Plant BOL
Group” (2011) sugerem uma discriminacao de 26,4% para o gene rbcL, 44,8% para
matK e 45,2% para trnH-psbA. Kress e Erickson (2007) encontraram para o
espacgador intergénico trnH-psbA o valor de discriminagcdo de 82,6%; esse valor é
compativel com os resultados obtidos no presente trabalho para o espagador
intergénico trnS-trnG. Pettengill e Neel (2010) encontraram valores de discriminagao
de 29,8% para matK, 30,3% para rbcL, 58,7% para trnH-psbA.

Alguns estudos apontam a regido matK como sendo de dificil amplificagao
(STARR; NACZI; CHOUINAED, 2009). Feng et al. (2013) consideraram essa regiao
como sendo o melhor “barcode” com 19% de discriminacdo entre espécies,
enquanto que rbcL e trnH-psbA falharam em discriminar as espécies de Populus L.
Lahaye et al. (2008) propuseram matK como o “barcode” universal para plantas com
flores, porém segundo Kress e Erickson (2008) um sistema de identificacdo
“‘barcoding” deve ser eficaz para todas as plantas terrestres, ndo apenas para
angiospermas.

Devido a grande controvérsia entre assumir apenas uma regido de DNA como
“barcode” e resultados divergentes entre a eficacia de discriminacdo de espécies
para os marcadores quando utilizados sozinhos, o CBOL (2009) propos a utilizagao
da combinacdo entre as regides de DNA cloroplastidial rbcL + matK como “core
barcodes”. No entanto, Feng et al. (2013) verificaram que mesmo com as regides em
combinagao, a discriminagao de espécies apresentou baixa eficacia (28,6%), assim
como Hollingsworth et al. (2011) em estudos com Araucaria € Ran et al. (2010) com
Pinaceae. Zhang et al. (2013) utilizaram o espacgador trnS-trnG em conjunto com
outros dois marcadores (ndhF e waxY) e obtiveram 100% de identificdo em
Solanaceae. Segundo Fazekas et al. (2008), a analise de multiplos “loci” de regides
cloroplastidiais € a estratégia mais eficaz para a identificagdo de espécies de
plantas, porém a quantidade e a identidade dessas regides ainda nao estdo
estabelecidas (PENNISI, 2007).
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Fazekas et al. (2008) relatam que a diferenca de opinido entre a escolha do
melhor “barcode” para plantas esta relacionada com os critérios considerados como
mais importantes para medir o sucesso de regides como “barcodes”, ou seja, a falta
de consenso em utilizar uma medida satisfatéria e padronizada para avaliar o
sucesso de discriminagao entre espécies (KRESS; ERICKSON, 2008).

A avaliagcdo da monofilia baseada na topologia das arvores “Neighbor-Joining”
foi um dos critérios utilizados nesse trabalho para medir o sucesso de discriminagao
das regides cloroplastidiais e mitocondrial, ja que segundo Henning (1966), apenas
grupos monofiléticos sao naturais e seriam os unicos que realmente respeitam o
conceito evolutivo da ancestralidade comum. Assim, o gene mitocondrial coxl n&o foi
eficaz na discriminagcdo das espécies de Utricularia avaliadas, fato esse também
observado por Fazekas et al. (2008) que apesar da baixa eficacia do gene, néo
consideram que coxl deva ser descartado como marcador “barcode” para plantas
sem evidéncias suficientes para isso.

De acordo com os resultados obtidos pela avaliagdo das arvores “Neighbor-
Joining”, os grupos formados pelas espécies avaliadas corroboram moderadamente
com os estudos realizados por Taylor (1989) baseados somente em caracteristicas
morfologicas. Porém foram encontradas ingrongruéncias nas propostas filogenéticas
baseada em dados moleculares de Utricularia (MULLER et al., 2000; JOBSON;
ALBERT, 2002; JOBSON et al., 2003; MULLER et al., 2004; MULLER; BORSCH,
2005) com a utilizacdo desses dados. Esse resultado demonstra a enorme
importancia dos estudos taxonbmicos aliados aos dados moleculares para
discriminagdo de espécies. Apesar da amostragem de espécies e individuos
avaliados nesse trabalho n&o ter sido muito alta, os espagadores cloroplastidiais
possibilitaram uma resolucdo em niveis de espécies e também de individuos para
algumas espécies, e estas se agruparam em sec¢des de acordo com o proposto para
a filogenia molecular do género (JOBSON et al., 2003; MULLER; BORSH, 2005).

Os valores de distancia intraespecifica foram de 0,004 para ambos os
espacgadores trnS-trnG e trnL-trnF e de 0,006 para coxl, demonstrando a baixa
resolucdo entre os individuos representantes de cada uma das espécies de
Utricularia. Resultados semelhantes foram encontrados por Lahaye et al. (2008)

para o espacgador trnH-psbA (0,0023) e Yan et al. (2011) para o espagador psbK-
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psbl (0,004), nos quais a baixa eficacia na diferenciagao intaespecifica também foi
relatada.

Considerando os valores de distancia de ramos, os dois marcadores
cloroplastidiais avaliados — trnS-trnG e trnL-trnF — apresentaram valores diferentes
de zero para as distancias interespecificas com média de 0,260 e 0,190,
respectivamente. Segundo Jobson et al. (2002) uma possivel explicagdo para esses
altos valores de distancia é a elevada taxa de evolucdo molecular comumente
observada para espécies de Utricularia.

Utricularia € um género de plantas carnivoras que juntamente com o género
Genlisea tém sido propostos como plantas modelo pelo fato de possuirem os
menores genomas dentre as angiospermas (GREILHUBER et al., 2006;
FLEISCHMAM et al, 2014). A miniaturizacdo do genoma €& uma tendéncia
compartilhada entre esses dois géneros e esta associada, dentre outros fatores, ao
baixo conteudo de GC e altas taxas de substituicdo de nucleotideos (GREILHUBER
et al., 2006; IBARRA-LACLETTE et al., 2013). Uma baixa porcentagem de GC foi
observada nas sequéncias dos trés marcadores analisados nesse trabalho - 30% em
trnS-trnG, 36,5% em trnL-trnF e 40,5% em coxl|.

As armadilhas de sugao (utriculos) presentes nas espécies de Utricularia
demandam um alto gasto energético e as taxas respiratérias nessas estruturas séo
muito maiores que em qualquer outro tecido da planta (ADAMEC, 2006). Isso pode
aumentar as concentracoes intracelulares de ROS - espécies reativas ao oxigénio —
(IBARRA-LACLETTE et al., 2011), que segundo Albert et al. (2010), pode ser a
causa do aumento nas taxas de substituicido de nucleotideos encontradas em
Utricularia. Um dos problemas causados pelo acumulo de ROS nas células sao as
mutacdes na cadeia de DNA (IBARRA-LACLETTE et al., 2011). O dano mais comum
€ a alteragdo da base nitrogenada guanina que sofre uma conversdao em 8-
Oxoguanina e passa a se parear com a adenina no processo de replicagdo do DNA
(KANVAH et al., 2010), podendo ser uma hipétese para explicar as elevadas taxas
de AT encontradas nas sequéncias estudadas.

Estabelecer uma regido padrdao para “barcoding” em plantas ndo é um
processo tado usual como foi a selecdo de coxl para animais, no entanto, com o

volume de dados avaliados, a atual compreensao da estrutura genémica e a taxa de
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substituigdo nucleotidica dentre outras carateristicas do DNA de plantas, a
probabilidade de encontrar um gene que seja aplicavel e funcione tdo bem quanto
coxl para “barcoding’ em animais estd cada vez mais proxima (NEWMASTER,;
FAZEKAS; RAGUPATHY, 2006).

6. CONCLUSOES

O gene coxl apresentou maior numero de espécies nao resolvidas, apesar de
ser uma regidao de facil amplificagdo e sequenciamento, € um gene muito
conservado e por esse motivo, aliado a baixa recuperagcdo de sequéncias nos
alinhamentos, nao foi considerado um bom “barcode” para Utricularia.

O emprego dos espagadores cloroplastidias trnS-trnG e trnL-trnF resultaram
em grande numero de espécies monofiléticas, apesar da baixa resolugao
intraespecifica na analise “Neighbor-Joining”. Além disso, se avaliadas também
outras caracteristicas como a facilidade de amplificacdo e sucesso do
sequenciamento, a quantidade de sitios variaveis, o tamanho do alinhamento e a
resolucao de clados baseada na filogenia do género, esse dois marcadores podem
ser considerados como possiveis “barcodes” para Utricularia.

Ndo ha duvidas de que as abordagens utilizadas para DNA “Barcoding” de
plantas serdo refinadas futuramente, no entanto o passo chave para isso esta no
consenso sobre o padrao de “loci” que permitam sequenciamento em larga escala.
Os resultados obtidos nesse trabalho com a utilizacdo das regides de DNA podem
ser de grande valia na busca por regides promissoras em “barcode” de plantas, e
aliados a outros resultados obtidos com diversas abordagens tanto moleculares
quanto taxondmicas formardo um banco de dados robusto que ajudara a responder

questdes ecoldgicas e filogenéticas da familia Lentibulariaceae.
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8. ANEXOS

8.1 Matriz do alinhamento trnS-trnG

10 20 30 40 50 &0 2o 50

e e e e [ I
USIMUL1 nnnnnnnnnnagtecactecagecatctetec-aaattg agagatataattattcea ttaca
TUPARTH1 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnna ttaca
UPARTHS nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn N nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
UPARTH2 nnnnnnnnnnngtecactecagecatectetec-aaattg agagatataattattcea ttaca
UPARTH4 nnnnnnnnnnngtecactecagecatectetec-aaattg agagatataattattecen ttaca
UPARTH3 nnnnnnnnnnnnnneacteocagecatetetec-aaattg agagatataattattcea ttaca
TULACIN1 nnnnnnnonnnnnnnnnnnnnnnatetetec-aaattg agaganataattatttea ttaca
TULACTN3 nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnes ttaca
TULACIN nnnnnnnnnnninnnnnnnnnnnnnnnnnnnnnnnnng agagatataattatttea ttaca
DULACING nnnnnnnnnnnnnnnactecagecatectetec-aaattg agagatataattattteat ttaca
ULACING nnnnnnnnnnnnnneactecagecatectetec-aaattg agagatataattatttea ttaca
TULACIN2 tgecog ctttagtoccactecageoecatctoctec aaattg agagatataattatttea ttaca
URENIF1 nnnnnnnnnnnnnnnactecagecatctetecaaattgg ggagatataattatteoeg ttatg
URENIF2 nnnnnnnnnnnntecactecagecatctetecaaattgg ggagatataattatteoeg ttatg
URENIF3 nnnnnnnnnnnnnneactecagecatectetecaaattgg ggagatataattatteoeg ttatg
URENIF4 nnnnnnnnnnnnnncactocagecatoctotecaaattgg ggagatataattattcog ttatg
URENIF6 nnnnnnnnnnnnnneactecagecatctetecaaattgg ggagatataattatteoeg ttatg
URENIF7 nnnnnnnnnnnnnneactecagecatectetecaaattgg ggagatataattatteoeg ttatg
URENIFS nnnnnnnnnnnnnnnnatecagecatctetecaaattgg ggagatataattatteoeg ttatg
UHNELUM2 nnnnnnnnnnnnnnnactecagecatetetecaaattgg ggagatataattatteoeg ttatg
UHNELUMS nnnnnnnnnnnnnecactecagecateteteocaaattgg ggagatataattatteoeg ttatg
UHNELUMé nnnnnnnnnnnnnneactecagecatetetecaaattgg ggagatataattatteoeg ttatg
UNELUM4 nnnnnnnnnnnnnecacteocagecatetetecaaattgg ggagatataattatteoeg ttatg
UHNELUM3 nnnnnnnonnnnnnnnnteagecatetetecaaattgg ggagatataattatteoeg ttatg
TUHISP1 NNNNNNNNONNINNOIANNIAINNNNNNNINNOANNNANNIG agagatataataattceca ttaca
UHISPES NNNNNNNNONNINNOIANNIAINNNNNNNINNOANNNANNIG agagatataataattceca ttaca
UHISP6& nnnnnnnnnnngtecacteagecateteoteoo-aaattg agagatataataattoea ttaca
UHISP4 nnnnnnnnnnnnnnnnntecagecateteotec-aaattg agagatataataattceca ttaca
UHISP3 NN N N N N N A N N A N NN NN N NN NN NN NNNNNANNNNNNNECa
TULONG3 nnnnnnnnnnngtocactecageoecateteoteo-aatttg agagatataataatttta ttaca
TULONG4 nnnnnnnnnnnntecacteagecateteotec aatttg agagatataataatttta ttaca
TULONGS nnnnnnnnnnnnnneactecageocateteotec-aatttg agagatataataatttta ttaca
UCALY1 n tataataagtecca ttacacataatgt
UCALY2 tataataagtecca ttacacataatgt
TARENAL nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnneg agagatattattattccattaataattacattatatgtata
TARENAZ nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnatatgtata
TARENA3Z nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnttatatgtata
TARENAS nnnnnnnnnnnnnnnnnnnnnnonnnnnnnnnnnnneg agagatattattattccattaataattacattatatgtata
TARENAG6 nnnnnnnnnnnnnnnnnteagecatectetec-aaaacg agagatattattattccattaataattacattatatgtata
TARENA4 nnnnnnnnnnnnnneacteagecatetetec-aaaacg agagatattattattccattaataattacattatatgtata
UGIBE1 NN NN nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt taca
UGIBB2 NN N N N N N A N N A N NN NN N NN NN NN NNNNNANNNNNNNECa
UGIBE4 NN NN nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnt taca
UGIBE3 NN N NN INNOINNNONNNnnneca ttaca
UGIBBS NN N N N N N A N N A N NN NN N NN NN NN NNNNNANNNNNNNECa
UGIBB6& nnnnnnNnOnINNONNInNInNnnnnnnonIInnnInNnnNnnnnnnnnnnnagatataataatteea ttaca
UGIBB7 nnnnnnnnonnnnnoannnnnonnnonnnnnnnnnnnnnnnnnnnnnnnagatataataatteeca ttaca
UGIBBS nnnnnnnnonnnnnoannnnnonnnonnnnnnnnnnnnnnnnnnnnnnnagatataataatteeca ttaca
USTRI1 NN N N N N N N NN NN NN nnnnnnnnnnnnnnnnnnnnnnnntaca
UINFL1 a
UFOLI1 NN N N N N N N NN NN NN nnnnnnnnnnnnnnnnnnnnnnnntaca
UFOLIS nnnnnnnnnnnnnnnnnneagecatetetec-aaattg agagatataattattcea ttaca
UFOLIZ NN N N N N N A N N A N NN NN N NN NN NN NNNNNANNNNNNNECa
UFOLI3 NN N N N N N N N N N N NN NN NN NNNNNNnNnnnnntaca
UFOLI4 NN N N N N N N NN NN NN nnnnnnnnnnnnnnnnnnnnnnnntaca
TAMETH3 nnnnnnnnnnnnnneacteagecatcteotec-aaattt agagatagaataattcoea ttacattatgtgt
UAMETH4 tagaataatteca ttacattatgtgt
UTRICO1 tagaataatteca ttacattatgtgt
UTRICO3 tagaataatteca ttacattatgtgt
UTRICO4 tagaataatteca ttacattatgtgt
UTRICOS nnnnnnnonnnnnnnnnteagecatcteotec-aaattt agagatagaataattcoea ttacattatgtgt
UHNEOT1 nnnnnnnnnnnnnneactecageocateteoteco-aaattgagagatagagatataattatteeoa ttata
UNEOT4 nnnnnnnnnnngteocactecageocateteoteco-aaattgagagatagagatataattatteoa ttata
UHNEOTS nnnnnnnnnnagtocactecageocateteoteo-aaattgagagatagagatataattatteoa ttata
TUNEOT2 nnnnnnnnnnnnnneacteoagecateototeoo-aaattgagagatagagatataattatteoea ttata
UNEOT3 nnnnnnnnnnnnnneactecageocateteoteco-aaattgagagatagagatataattatteeoa ttata
USUBUL1 tgeceg ctttagtecactecageocatcteteco- taattgacagatagagatataattatttea ttaca
USUBUL4 tgeecg ctttagtecactecageocatcteteco-taattgacagatagagatataattatttea ttaca
USUBUL2 tgececgettttagtocacteagecatetoteo taattgacagatagagatataattatttea ttaca
USUBUL3 nnnnnnnnnnnntecacteagecatctetec-taattgacagatagagatataattatttea ttaca
USUBULS ngeecgottttagtecacteageocatcteteo- taattgacagatagagatataattatttea ttaca
USUBULE6 nnnnnnnnnnnnnneactecagecatctetec-taattgacagatagagatataattatttea ttaca
UTRILO1 nnnnnnnnnnnnnneactoagecatotetee taattgacagatagagatataattattooa ttaca
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UTRILO4
UTRILOZ2
UTRILO3
UTRILOG

UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLACA4
UCUCUL1
UCUCUL2
UCUCUC3

UHANA4

UNANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACIN1
ULACIN3
ULACING
ULACINS
ULACING
ULACINZ
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIF7
URENIFS
UNELUM2
UNELUMS
UNELUM&
UNELUM4
UNELUM3
UHISPL
UHISFS
UHISFG
UHISF4
UHISP3
TULONG3
TULONG4
ULONGS
UCALY1
UCALYZ
TUARENA1
UARENAZ
UARENAZ
TUARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBE4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIBBS

nnnnnnnnnnnnnecactecageocatetetee
nnnnnnnnnnnnteocactocageocatetetee
nnnnnnnnnnnntecactcagecatetetee
nnnnnnnnnnnnnecactecageocateteteo
nnnnnnnnnnnnnneactecageocateteteo
nnnnnnnnnnngtocactocageocatetetee
nnnnnnnnnnngtecactocagecatetetee
nnnnnnnnnnnnteocactecageocateteteo
nnnnnnnnnnnnnneactecageocateteteo
nnnnnnnnnnnnnecactoagocatoteteoe
nnnnnnnnnnnnnneactecagecatetetee
nnnnnnnnnnnnnneactecagecateteteeo
nnnnnnnnnnnnnecactecageocatetetee
nnnnnnnnnnagtocactoagocatoteteoe
nnnnnnnnnnagtecactcagecatetetee
nnnnnnnnnnnnnnnactecagecatetetee
nnnnnnnnnnnnnnecactecageocatetetee
nnnnnnnnnnnnnneactoagocatoteteoe

taattgacagatagagatataattatteea
taattgacagatagagatataattatteca
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taattgacagatagagatataattattcea
taattgacagatagagatataattatteeca
taattgacagatagagatataattatteca
taattgacagatagagatataattatteea
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taattgacagatagagatataattatteeca
taattgacagatagagatataattatteeca
aaatttagagatagagatataattatttea
aaatttagagatagagatataattatttea
aaatttagagatagagatataattatttea
aaatttagagatagagatataattatttea
aaatttagagatagagatataattatttea
aaattgagagatatagatataattattaca
aaattgagagatatagatataattattaca
aaattgagagatatagatataattattaca

nnnnnnnnnnnnonnnnonnonnnnonnnnonnnonnnnnonnnnnnnnngagatataagta

nnnnnnnnnnnnnnnactecagecatetetec -gaattg
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nnnnnnnnnnnnnnnactocagocatotetee -gaattg
nnnnnnnnnnnnnnnactecagecateteteoeo-gaattg
nnnnnnnnnnnnnnnactecagecateteteoe-gaattg

110 120 120

140

agagatataagta
agagatataagta
agagatataagta
agagatataagta
agagatataagta

150 1e0

cataatgtaacgattetotottgttocctettetetate
cataatgtaatgattotototttttococtettetotato
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cataatgtaatgattetctetttttecctettetetate
cataangtaatgattetoctotttttocctettetetate
cataatgtaatgattotototttttocotettetotate
cataangtaacgatteteotetttttocetettetetate
cataatgtaacgattetctetttttecctettetetate
cataatgtaacgattetototttttocctettetetate
cataatgtaacgattotototttttocotettetotate
cataatgtaacgattetectetttttocctettetetate
cataatgtaacgattetctetttttecctettetetate
tgtaatggaacgattatatectttttogetetteteteote
tgtaatggaacgattatateotttttogotettetotote
tgtaatggaacgattatatetttttegetettetetete
tgtaatggaacgattatatctttttogetettetetote
tgtaatggaacgattatatectttttogetetteteteote
tgtaatggaacgattatatetttttogetettetetote
tgtaatggaacgattatatetttttegetettetetete
tgtaatggaacgattatatectttttogetettetetoto
tgtaatggaacgattatatectttttogetetteteteote
tgtaatggaacgattatatetttttogetetteteteote
tgtaatggaacgattatatetttttegetettetetete
tgtaatggaacgattatatectttttogetettetetoto
cataatgtaacgattototetttttococtetotototat
cataatgtaacgattetetetttttecetetetotetat
cataatgtaacgattcetctetttttecctetetetetat
cataatgtaacgattetoteotttttoccteteteotetat
cataatgtaacgattototetttttocotetotototat
tataatgtaacecattetocteottttteoceotgttetetotat
tataatgtaaccattcetctetttttecctgttetetetat
tataatgtaaccattotototttttocctgttotototat
cataatgtaatgattotototttttocotettetototat
cataatgtaatgatteotctettttteocctettotetetat
tgtaatggaacgagtctctetttttegetettetatete
tgtaatggaacgagteotoctotttttogetettetatete
tgtaatggaacgagtotototttttogotettetatote
tgtaatggaacgagtotoctetttttegetnttetatete
tgtaatggaacgagtetototttttogetettetateote
tgtaatggaacgagteotoctotttttogetettetatete
cataatgtaacgattetotetgtttocetattatatotet
cataatgtaacgatteotctetgtttecctattatatetot
cataatgtaacgattetototgtttocctattatatetet
cataatgtaacgattetoctotgtttocctattatatetet
cataatgtaacgattetotetgtttocetattatatotet
cataatgtaacgattcetctetgtttecctattatatetet
cataatgtaacgattetototgtttocctattatatetet
cataatgtaacgattotototgtttocotattatatotet

tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tntt
tatta
tatta
tatta
tatta
tatta
tatta
tatta
tatta
tatta
tatta
tatta
tatta
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
t-tatatet
t-tatatet
t-tatatct
t-tatatct
t-tatatet
t-tatatect
t-tatatct
t-tatatet

(continuagao)

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca

ttaat

ttaat

ttaat

ttaca

ttaca

ttaca

ttaca

ttaca

ttaca
170 1sz0 130
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ctaga
ataga
ataga
ataga
ataga
ataga
ataga
ataga
ataga
ataga
ataga
ataga
ctatt atatt
otatt atatt
ctatt atatt
ctatt atatt
ctatt atatt
octatt atatt
ctatt atatt
ctatt atatt
ctatt atatt
octatt atatt
ctatt atatt
ctatt atatt
atatt
atatt
atatt
atatt
atatt
atatt
atatt
atatt
octattotagatagatatt
ctattctagatagatatt
agatt
agatt
agatt
agatt
agatt
agatt
octatt atatt
ctatt atatt
ctatt atatt
ctatt atatt
octatt atatt
ctatt atatt
ctatt atatt
otatt atatt
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USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOQTS
UNEOT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ2
USUBUL3
USUBULS
USUBULA
UTRILO1
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UNEEV1
UNEEV2
UNERV3
UNEERV4
UNEEVS
UNEEV&
UFLACL
UFLACS
UFLACZ
UFLAC3
UFLACA
UCUCUL1
UCUCULZ
UCOCUC3

UNANA4

UHANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINI
ULACIN3
ULACIN4
ULACING
ULACING
ULACINZ2
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIFT7
URENIFS
UNELUM2
UNELUMS
UNELUMA
UNELUM4

cataatgtaacgattetcteotgtttecctattatatetett-tatannn
cataatgtaacgatteotoctotttttecctettatatototattatatta

cataatggaacgattetotetttttocetettatateote
cataatggaacgattotctettttteocctettatatete
cataatggaacgattetototttttocctettatatete
cataatggaacgatteoteocteotttttocctettatatete
cataatggaacgattetotetttttocetettatateote

aacgtataatggaacaattotatettttteocctettttetete
aacgtataatggaacaattttatetttttocctettttoteote
aacgtataatggaacaattotatotttttocotettttotote
aacgtataatggaacaattetatetttttocetettttetete
aacgtataatggaacaattcetatetttttecctettttetete
aacgtataatggaacaattetateotttttocctetttteotete

cataatggacttattototatttttocotettetatoto
cataatggacttatteteotattttteocetettetatote
cataatggacttattetctatttttecctettetatete
cataatggacttattetctatttttocctettetatoto
cataatggacttattototatttttocotettetatoto
cataatgaacttatteotectattttteocctettetagete
cataatgaacttattetctatttttecctettetagete
cataatgaacttattetctatttttocctettetaacto
cataatgaacttattototatttttocotettetaacto
cataatgaacttattetctattttteocctettetaacte
cataatgaacttatteteotatttttocctettetagetoe
cataatgaacttattetctatttttocctettetagete
cataatgaacttattetetatttttocetettetagete
cataatgaacttatteotectattttteocctettetagete
cataatgaacttatteteotatttttocctettetagetoe
cataatgaacttattototatttttococtettetagoto
cataatggacttattetetatttttocetettetagete
cataatggacttattetctatttttecctettetagete
cataatggacttatteteotatttttocctettetageto
cataatggacttattototatttttocotettetagote
cataatggacttattetetatttttocetettetagete
cataatggacttattetctatttttecctettetagete
cataatgtaattatteotoctotttttocctettotaccto
cataatgtaattattotototttttocotettetacoto
cataatgtaattatteteoteottttteocetettetacotoe
cataatgtaattattetctetttttecctettetacete
tataatgtaattatteotoctotttttocctettetaccto
aataatgtaattatteototettttteotetat

aataatgtaattatteotctetttttetetat

aataatgtaattattetctetttttetetat

cataatgtaatacttatatcteotttttacctettototota
cataatgtaatacttatatecteotttttacetettetoteta
cataatgtaatacttatatetetttttacetetteteteta
cataatgtaatacttatatcteotttttacctettototota
cataatgtaatacttatatcteotttttacctettototota
cataatgtaatacttatatecteotttttacetettetoteta

210 Z2Z0 230 240
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tag aatggaaagagggacaa atea

tag aacggaaagatcgacaa at

tag aacggaaagatcgacaa at

tag aacggaaagatogacaa at

tag aacggaaagategacaa-at

tag aacggaaagatcgacaa at

tag aacggaaagatcgacaa at

tag aacggaaagatogacaa at

tag aacggaaagatocgacaa-at

tag aacggaaagatcgacaa at

tag aacggaaagatcgacaa at

tag aacggaaagatogacaa at

ata gat agatagacaa-ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa-ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa ataataac

ata gat agatagacaa ataataac

tatt
tatt
tatt
tatt
tatt
tatetag
tatctag
tattatt
tattatt
tattatt
tattatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt
tatt

(continuagao)

ctatt
ctatt

atatt
atatt
atatt
atatt
atatt
atatt
atatt
aatat
aatat
atatt
atatt
atatt
atatt
ctattatotatotetatt
ctattatectatetetatt
ctattatctatectctatt
ctattatctatetetatt
ctattatotatotetatt

atattatctatoctatattat
atattatctatctatattat

atattatctatctatatt
atattatctatotatatt
atattatctatctatatt
atattatctatctatatt
atattatctatctatatt
atattatctatetatatt
atattatctatctatatt
atattatctatctatatt
atattatctatctatatt
atattatctatttatatt
atattatctatttatatt
atattatctatttatatt
atattatctatttatatt
atattatctatttatatt
atattatctatttatatt

tatt-tatttattaatatatttattatattatctatctetatt
tattatatttattaatatatttattatattateotatotetatt
tattatatttattaatatatttattatattatctatetectatt
tattatatttattaatatatttattatattatctatetet-tt
tattatatttattaatatatttattatattatctatectetatt

tatta
tatta
tatta
tatta
tatta
tatta

tttattttatac
tttattttatac
tttattttatac
tttattttatac
tttattttatac
tttattttatac
tttattttatac
tttattttatac
tttattttatac
tttattttatac
tttattttatac

cattatatatotetatt
cattatatatoctctatt
cattatatatectctatt
tatt acaga
tatt acaga
tatt acaga
tatt acaga
tatt acaga
tatt acaga

aataaagtagogoocaacaacoe -gaactaaat

aaaacggogccaacaace
aaaacggogccaacaaco
aaaacggogooaacaaco
aaaacggogocaacaaco
aaaacggogccaacaace
aaaacgacgccaacaaco
aaaacgacgcoaacaaco
aaadacgacgoccaiacaaco
aaaacgacgccaacaacc

gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaatcaaa
gaactaaatcaaa
gaactaaatcaaa
gaactaaatcaaa

aaaacgacgccaacaaccggaactaaatcaaa

aaaangacgotaacaaco

aaaaaagoggogoocaacagoo
aaaaaagoggogoocaacagoo
aaaaaagoggogooaacagoo
aaaaaagoggogocaacagoo
aaaaaagoggogoocaacagoo
aaaaaagoggogoocaacagoo
aaaaaagoggogooaacagoo
aaaaaagoggogocaacagoo
aaaaaagoggogocaacagoo
aaaaaagoggogoocaacagoo
aaaaaagoggogocaacagon

gaactaaatcaaa
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat

oo noooonooaonnan



UNELUM3
UHISFP1
UHISFS
UHISFG
UHISF4
UHISE3
TULONG3
TULONG4
ULONGS
UCALY1
UCALY2
TUARENA1
TUARENAZ
UARENAZ
UARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBB4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIEBES
USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOTS
UNEQT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ
USUBUL3
USUBULS
USUBULG
UTRILO1
UTRILO4
UTRILOZ2
UTRILO3
UTRILOG
UNERV1
UNERV2
UNEEV3
UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLAC4
UCUCUL1
UCUCUL2
UCUCUC3
UHANAL
UHANAZ
UNANAZ
UHANA4
UHANAS
UHANAG

gta
gta
gta

ata

taatatagata
taatatagata
ata
ata
ata
ata
ata
ata
ata
ata
ata
ata
ata
ata
ata
ata

gat agatagacaa
gatagagagatcgacaa
gatagagagatocgacaa
gatagagagatocgacaa
gatagagagatcgacaa
gatagagagatcgacaa
gatatagaaategacaa
gatatagaaatocgacaa
gatatagaaatcgacaa
gatagagagatagacaa
gatagagagatagacaa
gategecaagatcaacca
gatogoaagatcaacca
gatogoaagateoaacoa
gatoegeaagateocaacea
gategecaagatcaacca
gatogeaagatcaacca

ataataac--tttattttatac
atctggaa - tttattttagac
atotggaa - -tttattttagac
atetggaa--tttattttagac
atctggaa - -tttattttagac
atctggaa - tttattttagac
attaggaa -tttattttagac
attaggaa--tttattttagac
attaggaa -tttattttagac
atotggaat-ttttttttagac
atotggaat-ttttttttagac

atgaggaatttttettttagac
atgaggaatttttettttagac
atgaggaatttttettttagac
atgaggaatttttettttagac
atgaggaatttttettttagac
atgaggaattttttttttagac

atattateogatatagagatagacaa attgggga —ttttttttagac
atattategatatagagatagacaa-ategggaa--ttttttttagac
atattatcgatatagagatagacaa ategggaa - ttttttttagac
atattatcgatatagagatagacca attgggaa ttttttttagac
atattateogatatagagatagacaa attgggaa —ttttttttagace
gatatagagatagacaa-atocgggaa--ttttttttagac
gatatagagatagacaa atcgggaa -ttttttttagac
gatatagagatagacaa atcgggaa - ttttttttagac
gatatagagatagacaa atogggaa - ttttttttagac
tatagagagatagacaa-atogggaa--ttttttttagac
gatagagagatagacaa attgggaa -tttttitttagac
gatagagagatagacaa attgggaa - ttttttttagac
gatagagagatagacaa atogggaa - ttttttttagac
gatagagagatagacaa atcgggaa - ttttttttagac
gatagagagatagacaa atcgggaa -ttttttttagac
aatagagagatggacaa atooggas tttttttagac
aatagagagatggacaa atococggaa tttttttagaec
gatecgagagatocgacaa atcocggaa tttttttaaac
gatogagagateogacaa atcoggaa tttttttaaac
gatogagagatogacaa atocoggaa tttttttaaac
gategagagatocgacaa-atcoggaa tttttttaaac
gatagagaaatcgacge atcaggaa - tttattteatac
gatagagaaatcgacge atcaggaa tttattteatac
gatagagaaategacgoe atcaggaa - tttattteataco
gatagagaaatogacge-atcaggaa--tttattteatac
gatagagaaatcgacge -atcaggaa - -tttattteatac
gataatataatagaggec atcgggaa —ttteoctttgat
gataatataatagagge ategggaa - tttetttgat
gatagataaatogagge-atcaggaa--tttocttteatac
gatagataaatcgagge atcaggaa - tttettteatac
gatagataaatcgagge atcaggaa —tttettteatac
gatagataaatecgaggeoaatoggeaa - tttettteataco
gatagagaaatogagge-atcaggaa--tttattteatac
gatagagaaatcgagge atcaggaa - tttattteatac
gatagagaaatogagge atcaggaa - tttattteatac
gatagagaaatecgagge atcaggaa - tttattteataco
gatagagaaatcgagge atcaggaa - tttattteatac
gatagagaaatcgagge atcaggaa - tttattteatac
gatagagaaategagge atcaggaa - tttattteataco
gatagagaaatecgagge atcaggaa - tttattteataco
gatagagaaatcgagge atcaggaa - tttattteatac
gatagagaaatcgagge atcaggaa - tttattteatac
gatagagaaategagge atcaggaa - tttattteataco
aatagagagatcgacgg-atcaggaa--ttecattttatac
aatagagagatcgacgg atcaggaa —ttecattttatac
aa-agagagatcgacgg atcaggaa ttecattttatac
aatagagagategacgg atocaggaa - tteattttataco
aa-agagagattgacgg-atcaggaa--ttecattttatac
gataaagatatcaacgg atcgggaa
gataaagatatcaacgg atcgggaa
gataaagatatcaacgg atocgggaa
gatataaagatocgacaa-atacggaa tattatattte
gatataaagatcgacaa atacggaa tattatattte
gatataaagatcgacaa atacggaa tattatattte
gatataaagatocgacaa atacggaa tattatattte
gatataaagatcgacaa atacggaa tattatattte
gatataaagatcgacaa atacggaa tattatattte

(continuagao)

asaaaagcggogocaacagoo
asaaaagoggggocaacaaco
aaaaaagoggggocaacaacc
asaaaagoggggocaacaaco
adaaaagoggggocaacaaco
taaaaaagoggggccaacaaco
asaaaagogaggocaacaacc
asaaaagogaggocaacaaco
adaaaagogaggocaacaaco
aaaaaagocgagtocaacaaco
aaaaaagogagtocaacaaco
asaaaagoggogocaagaaco
adaaaagoggogocaagaaco
aaaaaagoggogocaagaacc
aaaaaagoggogooaagaaco
asaaaagoggogocaagaaco
aaaaaagoggogocaagaaco
aaaaaagtggggtoaataaco
aaaaaagtggogtcaataace
aaaaaagtggocgtcaataacc
caaaaagtggggteoaataacc
caaaaagtggggtoaataaco
aaaaaagtggogtcaacaaceo
aaaaaagtggogtoaacaaco
aaaaaagtggogtoaacaaco
aaaaaagtggggtoaacaaac
taaaaaagtgacgtcaacaacco
ttaaaaagtggegtcaacaato
ttaaaaagtggegteaacaato
ttaaaaagtggegteaacaato
ttaaaaagtggegtcaacaatc
ttaaaaagtggegtcaacaato
aaaaaageaaggocaacaacc
asaaaageaaggooaacaacc
aaaaaagcaaggocaacaact
aaaaaagcaaggocaacaact
aaaaaagcaaggocaacaact
aasaaaagoaaggocaacaact
aaaaaagcgtogocaacaaco
aaaaaagegtogocaacaaco
aaaaaagogtogocaacaaco
aaaaaagogtogocaacaaco
aaaaaagegtegocaacaaco
cgtogocaacaaco
ocgtogocaacaaco
aaaaaagogtogocaacaaco
aaaaaagoegtogocaacaaco
aaaaaagegtogocaacaaco
aaaaaagoegtogocaacaaco
aaaaaagegtotcecaccaace
aaaaaagegtetocoaccaaco
aaaaaagogtotoocacocaaco
aaaaaagegtotoceoacocaacoe
aaaaaagcgtetceaccaace
aaaaaagoegtogocaacaaco
aaaaaagogtogocaacaaco
aaaaaagoegtogocaacaaco
aaaaaagcgtogocaacaaco
aaaaaagoegtogocaacaaco
aaaaaagogtogocaacaaco
aaaaaattgttgacaacaacc
aaaaaattgttgacaacaacc
aaaaaattgttgacaacaacc
aaaaaattgttgacaacaaco
aaaaaattgttgacaacaacc

tttattttagacaaaaaaaagogtegecaatateo
tttattttagacaaaaaaaagogtegecaatateo
tttattttagacaaaaaaaagogtegeecaatateo

aaaaaagcagogtcaacaateo
aaaaaageagogtoaacaato
aaaaaagcagcgtoaacaato
aaaaaageoagogteaacaato
aaaaaagcagcgtcaacaatc
aaaaaageagogtoaacaato

gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
caataaaat
caataaaat
caataaaat
caataaaat
caataaaat
caataaaat
caataaaat
caataaaat
caataaaat
gaataaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaaa
gaaataaaa
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaactaaat
gaataaaaa
gaataaaaa
gaataaaaa
gacctaaaa
gacctaaaa
gacctaaaa
gacctaaaa
gacctaaaa
gacctaaaa
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USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINI
ULACIN3
ULACIN4
ULACING
ULACING
ULACINZ2
URENIF1
URENIFZ2
URENIF3
URENIF4
URENIF&
URENIF7
URENIFS
UNELUM2
UNELUMS
UNELUMA
UNELUM4
UNELUM3
UHISF1
UHISFS
UHISP®
UHISP4
UHISFE3
ULONG3
TULONG4
ULONGS
UCALY1
UCALY2
UARENA1
UARENAZ
UARENAZ
UARENAS
UARENAG
UARENA4
UGIBB1
UGIEB2
UGIEB4
UGIBB3
UGIBBS
UGIEBBG&
UGIBB7
UGIBBS
USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOTS
UNEOT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ2
USUBUL3
USUBULS
USUBULA
UTRILO1

310 320

gggata tecaattttettt
aagggaga-ccegttttattt
aagggaga cccogttttattt
aagggaga ccogttttattt
aagggaga ccogttttattt
aagggaga-ccegttttattt

gggggata coceogttttat
gaggggata ccogttttat
gggggata ccegtittat
gggggata ccogttttat
gggggata coceogttttat
gaggggata ccogttttat
aaggga ctt--tegaaca
aaggga ctt--tecgaaca
aaggga ctt--tcgaaca
aaggga ott--togaaca
aaggga ctt--tegaaca
aaggga ctt--tecgaaca
aaggga ctt--tcgaaca
aaggga octttotegaaca
aaggga ctttetegaaca
aaggga ctttetegaaca
aaggga ctttectogaaca
aaggga ctttetegaaca

aaatagacacaaataaagggggtateee
aaatagacacaaataaagggggtatcecc
aaatagacacaaataaagggggtatcee
aaatagacacaaataaagggggtateece
aaatagacacaaataaagggggtatccoc
aaatagacacaaataaagggggtatcecc
aaatagacacaaataaagggggtatcee
aaatagacacaaataaagggggtateece
aaatagacacaaataaagggggtatccoc
aaatagacacaaataaagggggtateceec
aaatagacacaaataaagggggtatcee
aaatagacacaaataaagggggtateee

aagggataccceccttttattt
aagggataccccocttttattt
aagggataccoccttttattt
aagggataccoceottttattt
aagggataccceccttttattt
aagggata cccocttttattt
aagggata cocottttattt
aagggata coceottttattt
aagggata

aagggata

aaggat accocottoocott
aaggat accccttoectt
aaggat acccctteceectt
aaggat accccttooctt
aaggat accocottoocott
aaggat acccctteoeett

aaggta coccctt
aaggta coccoctt
aaggta coccott
aaggta ccecott
aaggta cococtt
aaggta coccoctt
aaggta coccott
aaggta ccecott
aaggtoc coccttt
aaggat accottt

gtgttgattttgttegaaaaga
gtgttgattttgttogaaaaga
gtgttgattttgttogaaaaga
gtgttgattttgttegaaaaga
gtgttgattttgttegaaaaga
gtgttgattttgttogaaagga
gtgttgattttgttogaaagga
gtgttgattttgttegaaagga

aagggt accottttattttgatttttttattttatttttgatttagtgttgattttgttagaaagge
aagggt acccttttattttgatttttttattttatttttgatttagtgttgattttgttagaaagge
aagggt acccttttattttgatttttttattttatttttgatttagtgttgattttgttagaaagge
aagggt accottttattttgatttttttattttatttttgatttagtgttgattttgttagaaagge
aagggt accottttattttgatttttttattttatttttgatttagtgttgattttgttagaaagge

aagggata ctecttttettt
aagggata cteocttttettt
aaagggoecttteaaaateoaac
aaagggectttecaaaatcaac
aaagggecctttcaaaatecaac
aaagggcctttcaaaateaac

aataagtggtactgett

co
cc
fals]
co
co
ct
ot
ot

(continuacao)
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gtgttaattttgttegaaagge ttttttttgt
gtgttgtgttgattttgttecaaaggo te-t--tttttttttttag
gtgttgtgttgattttgttocecaaagge to tttttttttttag
gtgttgtgttgattttgttococaaagge to tttttttttttag
gtgttgtgttgattttgttoecaaagge te tttttttttttag
gtgttgtgttgattttgttecaaaggo te tttttttttttat
ttgatttagttegaaagge to tttttttttttat
ttgatttagttegaaagge to tttttttttttat
ttgatttagttegaaaggoe te tttttttttttat
ttgatttagttegaaagge te tttttttttttat
ttgatttagttegaaagge to tttttttttgat
ttgatttagttegaaagge to tttttttttttat

tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta-ttttgatttaat
tta--tttgattttat
tta--tttgattttat
tta--tttgattttat
tta--tttgattttat
tta--tttgattttat
tta-tttttagtttat
tta-tttttagtttat
tta-tttttagtttat

cceo-tta-tttttattttat

cocco-tta-tttttattttat

gtgttgattttgttogaaacta oo ttottttttttat
gtgttgattttgttogaaacta cc ttettttttttat
gtgttgattttgttegaaacta cc ttettttttttat
gtgttgattttgttogaaacta cc ttottttttttat
gtgttgattttgttogaaacta oo ttottttttttat
gtgttgattttgttegaaacta co ttettttttttat
gtgttgattttgttagaaagge co-ttattttgattttatt
gtgttgattttgttagaaagge co-ttattttgattttatt
gtgttgattttgttagaaagge co-ttattttgattttatt
gtgttgattttgttagaaaggo co-ttattttgattttatt
gtgttgattttgttagaaagge co-ttattttgattttttt
gtgttgattttgttagaaagge co-ttattttgattttatt
gtgttgattttgttagaaagge co-ttattttgattttatt
gtgttgattttgttagaaaggo co-ttattttgattttatt
gtgttgattttgttagaaagge co-ttattttgattttatt
ttttgattttatt

co-ttatttttattttatt

cc-ttatttttattttatt

co-ttatttttattttatt

co-ttatttttattttatt

co-ttatttttattttatt

gggttgatttt gaaaggc cc tttttttt
gtgttgatttt gaaaggo oo tttttttt
acasagaaaadq gagtate cotttttttttttattttt
acaaagaaaaq gagtatoc cotttttttttttattttt
acaaagaaaaqg gagtatc cctttttttttttattttt
acasagaaaag gagtatc cotttttttttttattttt
gtacceocottatttagt

gtacccecttatttagt

gtaccecttatttagt

gtacceccttatttagt

gtacececttatttagt

ttatttagt

ttatttagt

ttatttagt

ttatttagt

ttatttagt

ttatttagt

attttatttatttagt
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UTRILO4
UTRILOZ2
UTRILO3
UTRILOG

UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLACA4
UCUCUL1
UCUCUL2
UCUCUC3
UHANAL
UHANAZ
UNANAZ
UHANA4
UHANAS
UHANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACIN1
ULACIN3
ULACING
ULACINS
ULACING
ULACINZ
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIF7
URENIFS
UNELUM2
UNELUMS
UNELUM&
UNELUM4
UNELUM3
UHISPL
UHISFS
UHISFG
UHISF4
UHISP3
TULONG3
TULONG4
ULONGS
UCALY1
UCALYZ
TUARENA1
UARENAZ
UARENAZ
TUARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBE4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIBBS

aataagtggtactgett
aataagtggtactgett
aataagtggtactgett
aataagtggtactgett
aataagtgttategett
aataagtgttatcgett
aataagtgttategett
aataagtgttategett
aataagtgttategett
aataagtgttateogett
gggggtacceco
gggggtaccocoe
gggggtacccco
gggggtacoooco
gggggtacceco

ggggggtatoccccttttttta
ggggggtatocceccttttttta
ggggggtatocccttttitia
gaggggtatoccottttttta
ggggggtatoccccttttttta
ggggggtatccccttttttta

410 420

gooocggetgggteat
goooggoetgggttat
goooggetgggttat
geceeggetgggttat
goooggetgggttat
googggtggggtttt
gocoggoggggttat
geceeggetgggttat
goooggetgggttat
goooggoetgggttat
goocoeggetgggttat
gecceggoggggttat
gocoggocgggtocag
gocoggocgggtoag
gooeggecgggtoag
goceggecgggtoag
gocoggecgggtoag
gocoggocgggtoag
gooeggecgggtoag
gocoggecgggtoag
gocoggocgggtocag
gocoggocgggtoag
gooeggecgggtoag
gocoggecgggtoag
gocoggotgggtgag
gocoggotgggtgag
goccoggotgggtgag
goceggetgggtgag
goceggotgggtgag
gocoggotgggtoag
geceggetgggtoag
gocoggetgggteag
goocogactggttoag
geeoegactggtteoag
geceggetgggtoag
gocoggetgggteag
gocoggotgggtoag
geeeggetgggtoag
gcceggetgggteag
gocoggetgggteag
goooggetaggtact
geooceggetaggtact
gooocggetaggtact
goocggetaggtact
goooggetaggtact
gececeggetaggtact
gooocggetaggtact

(continuagao)
attttatttatttagt
attttatttatttagt
attttatttatttagt
attttatttatttagt
attttatttatttagt
attttatttatttagt
attttatttatttagt
attttatttatttagt
attttatttatttagt
attttatttatttagt

ttttttatttagt
ttttttatttagt
ttttttatttagt
ttttttatttagt
ttttttatttagt
gtacctcetttttttat
gtacctetttttttat
gtacecteotttttttat
ggatttotttttgtegaaaggg cctat
ggatttectttttgtegaaaggg cctat
ggatttetttttgtogaaaggg cotat
ggatttetttttgtogasagogg cotat
ggatttotttttgtegaaaggg cctat
ggatttetttttgtogaaaggg cotat

430 440 450 480 470 480 430
B I e B e e B e A I ) B e B e B el ICEIEE I P
tacctagoegggogtttocagtgaattaeg aattoctag cota
tacctagoogggogttoocggogaattacy aattotag acta
tacetagoegggogttocagegaattaeg aatteotag acta
tacectagocegggogttoccagegaattacg aattctag acta
tacectagoegggogttocagegaattaeg aattoctag acta
tacccaacegggggttocogocaattteg aattteaa aata
tacetagoegggogttocagegaattaeg aatteotag acta
tacectagocegggogttoccagegaattacg aattctag acta
tacectagoegggogttocagegaattaeg aattoctag acta
tacotagoegggogttocagogaattaeg aattotaqg acta
tacctagoegggogttocagegaattaeg aatteotag acta
tacectagocegggogttoccagegaattacg aattctag acta
tacctagoeogggogttocagogaattacg aattatag acta
tacotagoegggogttocagogaattaeg aattataq acta
tacetagocegggegttocagegaattacg aattatag acta
tacctagoegggogttocagogaattaeg aattatag acta
tacctagoeogggogttocagogaattacg aattatag acta
tacetagoegggogttocagegaattaeg aattatag acta
tacetagocegggegttocagegaattacg aattatag acta
tacectagoegggogttocagegaattaeg aattatag acta
tacctagoeogggogttocagogaattacg aattatag acta
tacetagoegggogttocagegaattaeg aattatag acta
tacetagocegggegttocagegaattacg aattatag acta
tacectagoegggogttocagegaattaeg aattatag acta
tacctagoogggoattocogogaattacy aattgtag acta
tacetagoegggoattocogogaattaeg aattgtag acta
tacectagocegggeattoccogegaattacg aattgtag acta
tacctagoegggeoattocogogaattacg aattgtag acta
taceotagoegggoattocogogaattaeg aattgtag acta
tacetagoegggoattoctgogaattaeg aattatag acta
tacectageocegggeattoctgegaattacg aattatag acta
tacctagoegggeoattoctgogaattacg aattatag acta
tacoctagtegggogttoacgogaattaca aattotaaaattatagactataattatagacta
tacetagtegggeogtteocacgegaattaca aattctaaaattatagactataattatagacta
taceccagectggggattoccagegaattacg aattctag agta
tacccagotggggattocagogaattacg aattctag agta
tacccagotggggattocagogaattaeg aattotaqg agta
taceccagotggggattocagegaattacg aattctag agta
tacccagotggggattocagogaattaeg aattoctag agta
tacccagotggggattocagogaattacg aattctag agta
caccocagoegggogotocogetaattatg aattatac acta
cacccagocegggoegetocogetaattatg aattatac acta
cacccagoegggogotocogetaattatg aattatac acta
cacccagocgggogotocogetaattatg aattatac acta
caccocagoegggogotocogetaattatg aattatac acta
cacccagocegggegetoccoegetaattatg aattatac acta
cacccagoegggogotocogetaattatg aattatac acta
cacoccagoogggogotocogotaattatyg aattatac acta

goooggoetaggtact

53



USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOQTS
UNEOT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ2
USUBUL3
USUBULS
USUBULA
UTRILO1
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UNEEV1
UNEEV2
UNERV3
UNEERV4
UNEEVS
UNEEV&
UFLACL
UFLACS
UFLACZ
UFLAC3
UFLACA
UCUCUL1
UCUCULZ
UCOCUC3
UNANAL
UHANAZ
UHANASZ
UHANA4
UNANAD
UHANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINI
ULACIN3
ULACIN4
ULACING
ULACING
ULACINZ2
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIFT7
URENIFS
UNELUM2
UNELUMS
UNELUMA
UNELUM4

goocggetaggtact
goooggettggtact
goooggettggtact
geooceggettggtact
goooggettggtact
goooggettggtact
goooggettggtact
geooceggetggttegt
gooocggetggtteat
goocoggoetggttoag
goocoeggetggtteag
gececeggetggtteag
gooocggetggtteag
tacoggooggttoag
tacoggeoggtteag
taccggecggttecag
tacoggtoggtteag
tacoggtoggtteag
geeeggetgggtoag
geceggetgggtoag
goocgactgggteag
goocogactgggtoag
geoocegactgggteoag
gcceggetgggteag
goocagatgggteag
goocagatgggteag
geocagatgggteoag
goocagatgggteag
goocagatgggtoag
goteagetgggteag
gctecagetgggteag
gotecagetgggteag
gotecagoetgggtoag
goteagetgggteag
gctecagetgggteag

gacccagoegggogetecacgeotaattatgaatttgaattatac

gacccagoocgggogttocogoaaattacg
gacccagoeegggogttoecetoaaattaeg
gacccagecegggegttocetocaaattaeg
gacccagoegggogttoecctoaaattaeg
gacccagooegggogttocctocaaattacyg
gacccagoeegggogttoecetoaaattaeg
tacetaccegggegttettteocaattaca
tacctaccegggogtteotttogaattaca
tacotagoegggogttocttogaattaca
tacetagoegggogttocttogaattaeca
tacectagocegggegttoctteogaattaca
tacctagoegggogttocttogaattaca
tacctagotgggogttoogattaattaeg
tacetagotgggogttocgattaattaeg
tacectagectgggogttocgattaattacg
tacctagotgggogttoogattaattacg
tacctagotgggogttoogattaattaeg
tacetageotgggegtteocgattaattacg
tacectagectgggogttocgattaattacg
tacctagotgggogttoogattaattacg
tacctagotgggogttoogattaattaeg
tacetageotgggegtteocgattaattacg
tacctagotgggogttocgattaattaeg
tacctagotgggogttoogattaattacg
tacetagotgggogttocgattaattaeg
tacetageotgggegtteocgattaattacg
tacctagotgggogttocgattaattaeg
tacctagotgggogttocgattaattacy
tacetagotaggogtteocgattaattaeg
tacctagectaggegttocgattaattacg
tacctagotaggogttocgattaattaeg
tacotagotaggogttoogattaattaeg
tacetagotaggogtteocgattaattaeg
tacctagectaggegttocgattaattacg

gaccggetgaatecagtacctatecattacetagetggacgttccagtgaattatg
gacocggoetgaateagtacctateattacetageotggacgttecagtgaattatyg
gaccggetgaatcagtacctateattacetagotggacgttecagtgaattatg
gaccggetgaatcagtacctatecattacetagetggacgttecagtgaattatg
gaccggetgaatecagtacctatecattacetagetggacgttccagtgaattatg

gootgtetaggteag
geoctgtetaggteag
gocotgtetaggteag
cocoggatgggteag
cocoggatgggteag
ccocoggatgggtoag
cocoggatgggteoag
cocoggatgggteag
cocoggatgggteag

ttt

tttetat
tttetat
tttetat
tttetat
tttetat
tttetat
tttetat
tttetat
tttetat
tttetat
tttetat

tateotagotaggogttactggtaattaeg
tatetageotaggeogttactggtaattacg
tatectageotaggogttactggtaattaeg
tacctaaccgggogttocagoaaattaag
tacetaacegggogttocageaaattaag
tacetaacegggegttocageaaattaag
tacectaacegggogttocagoaaattaag
tacctaaccgggogttocagoaaattaag
tacetaacegggogttocageaaattaag

530 540 550

ctatctgatttgaaaaccaaaa
ctatctgatttgaaaaccaaaa
ctatetgatttgaaaaccaaasa
ctatetgatttgaaaaccaaaa
ttatctgaattgaaaaccaaaa
ctatctgatttgaaaactaaaa
ctatetgatttgaaaactaaas
ctateotgatttgaaaactaaaa
ctatctgatttgaaaactaaaa
ctatctgatttgaaaactaaaa
ctatetgatttgaaaactaaas

catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatategtattaacaataaaaa
catttatatoegtattaacaataaaaa

(continuagao)
acta
aattatacaattacgaattat acgaatta
aattatac atta
aattatac atta
aattatac atta
aattatac atta
aattatac octta
aattatag acta
aattatag acta
aattotaqg acta
aatteotag acta
aattctag acta
aattoctag acta
aattttagaataaat aata
aattttagaataaat aata
aattttagaataaat aata
aattgtagaataaat aata
aattgtagaataaat aata
aattatag aata
aattatag aata
aattatag aat
aattataq aat
aattatag aat
aattatag aata
aattatag aata
aattatag aata
aattatag aata
aattatag aata
aattatag aata
aattatag aata
aattatag aata
aattatag aata
aattataq aata
aattatag aata
aattatag aata
aattatat aata
aattatat aata
aattatat aata
aattatat aata
aattatat aata
aattatat aata
aattatat aata
aattatat aata
aatttgag acta
aatttgag acta
aatttgag acta
aatttgag acta
aatttgag acta
aatttgag acta
580 570 580 530
e P
ctatetgatttgaaaa —aaaa
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UNELUM3
UHISFP1
UHISFS
UHISFG
UHISF4
UHISE3
TULONG3
TULONG4
ULONGS
UCALY1
UCALY2
TUARENA1
TUARENAZ
UARENAZ
UARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBB4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIEBES
USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOTS
UNEQT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ
USUBUL3
USUBULS
USUBULG
UTRILO1
UTRILO4
UTRILOZ2
UTRILO3
UTRILOG
UNERV1
UNERV2
UNEEV3
UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLAC4
UCUCUL1
UCUCUL2
UCUCUC3

UHANA4

UNANAG

tttetat
tttatatattttc
tttatatatttte
tttatatatttte
tttatatattttc
tttatatattttc
tttatatattt
tttatatattt
tttatatattt

ttttataatttattgagatattatttatttagatatttatataat
ttttataatttattgagatattatttatttagatatttatataat

ttt
ttt
ttt
ttt
ttt
Lttt

tatttttaatt
tatttaatatt
tatttaatatt
tatttaatatt
tatttaatatt
tatttaatatt
atagactaa
atagactaa
atagactaa
atagactaa
atagactaa
atagactaa

(continuagao)

catttatatecgtattaacaataaaaa
aatttatattttatatatttattttatatttatatecgatatecggatttgaaaaaaaaaaa
aatttatattttatatatttattttatatttatategatateggatttgaaaaaaaaaaa
aatttatattttatatatttattttatatttatategatateggatttgaaaaaaaaaaa
aa tttatatatttattttatatttatategatateggatttgaaaaaaaaaa
aatttatattttatatatttattttatatttatatecgatatoggatttgaaaaaaaaaaacttttt
atateggatttgaaaaaaaaa
atatoggatttgaaaaaaaaa
atatcggatttgaaaaaaaaa

tattatttagatattatatogaataaaaaaaaa
tattatttagatattatatcgaataaaaaaaaa

atatctgatttgaaaacaaaaa
atatctgatttgaaaacaaaaa
atatetgatttgaaaacaaaas
atatetgatttgaaaacaaaaa
atatctgatttgaaaacaaaaa
atatctgatttgaaaacaaaaa
atatoggatttgaaaaaaaaaaata
atatoggatttgaaaaaaaaaaata
atateggatttgaaaaaaaaaaata
atattggatttgaaaaaaaaaaata
atatoggatttgaaaaaaaaaaata
atatoggatttgaaaaaaaaaaa
atatcggatttgaaaaaaaaaaa
atatcggatttgaaaaaaaaaaa
atateggatttgaaaaaaaaaaa
tatatecggtatcggatttgaaaaaaaaaaaaaaatacttttt
tatatcagtatecggattaaaaagaaaaatac
tatatcagtateggattaaaaagaaaaatac
tatatecagtateggattaaaaagaaaaatac
tatatcagtatcggattaaaaagaaaaatac
tatatcagtatecggattaaaaagaaaaatac

cgatttatategttaaaaatact
cgatttatatcgttaaaaatact
cgatttatategttaaaaatact
agatttatatogttcaaaatacttgttattttatttat
agatttatatcgttcaaaatacttgttattttatttat

atat
atat
atat
atat
atat
atat
atat
atat
atat
atat
atat
atat
atat
atat
atat
atat
atat

cgttaaaaatacttgtttttttatttat
ogttaaaaatacttgtttttttatttat
ocgttaaaaatacttgtttttttatttat
cgttaaaaatacttgtttttttatttat
cgttaaaaatacttgtttttttatttat
ogttaaaaatacttgtttttttatttat

atatecgtatttgaaaaatccaaatac
atatcgtatttgaaaaatccaaatac
atategtatttgaaaaatoccaaatac

atatoctcettggaaaaaaaaattattatt
atatcteoecttggaaaaaaaaattattatt
atatctceotttgaaaaaaaaattattatt
atateteectttgaaaaaaaaattattatt
atatctcectttgaaaaaaaaattattatt
atatcteoecttggaaaaaaaaattattatt
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USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINI
ULACIN3
ULACIN4
ULACING
ULACING
ULACINZ2
URENIF1
URENIFZ2
URENIF3
URENIF4
URENIF&
URENIF7
URENIFS
UNELUM2
UNELUMS
UNELUMA
UNELUM4
UNELUM3
UHISF1
UHISFS
UHISP®
UHISP4
UHISFE3
ULONG3
TULONG4
ULONGS
UCALY1
UCALY2
UARENA1
UARENAZ
UARENAZ
UARENAS
UARENAG
UARENA4
UGIBB1
UGIEB2
UGIEB4
UGIBB3
UGIBBS
UGIEBBG&
UGIBB7
UGIBBS
USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOTS
UNEOT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ2
USUBUL3
USUBULS
USUBULA
UTRILO1

810

620 830

toctagtttt-ttag
tectagtttt-tta
toctagtttt-tta
toctagtttt-tta
tootagtttt-tta
toccaatttt-tta
toctagtttt-tt
tooctagtttt-tt
toctagtttt-tt
tectagtttt-tt
toctagtttt-tt
tooctagtttt-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tactat-tt
tacttgettt-tt
tacttgettt-tt
tacttgottt-tt
tacttgettt-tt
ttacttgettt-tt
tocttgttt-tt
toottgttt-tt
toottgttt-tt
atectttgtttt-tt
atottbgtttt-tt

&40 650

ttattatatteoaatta
ttattatattecaattg
ttattatattcaattg
ttattatattcaattg
ttattatatteaattyg
ttattaaattecaattg
ttattatattcaattg
ttattatatteaattyg
ttattatatteaattyg
ttattatattcaattg
ttattatattcaattg
ttattatatteaattyg
tttgaatatttactat
tttgaatatttactat
tttgaatatttactat
tttgaatatttactat
tttgaatatttactat
tttgaatatttactat
tttgaatatttactat
ttttaatatttactat
ttttaatatttactat
ttttaatatttactat
ttttaatatttactat
ttttaatatttactat
ttattatactecaattg
ttattatactcaattg
ttattatactecaattyg
ttattatacteaattyg
ttattatactcaattg
ttattatattaaattg
ttattatattaaattyg
ttattatattaaattg
ttattgtattcaattg
ttattgtattcaattg

toogtgtttttttetttattatattatatteaattyg
tocogtgtttttttetttattatattatatteaattg
teegtgtttttttetttattatattatattecaattg
toogtgtttttttetttattatattatatteaattg
toogtgtttttttetttattatattatatteaattyg
teegtgtttttttetttattatattatatteaattg

ctttttttttt-at
ctttttttttt-at
ctttttttttt-at
ctttttttttt-at
cttttittttt-at
ctttttttt-at
ctttttttt-at
ctttttttt-at
tactttttt-tt
ttgtttattat-at
ttt-tt
ttt-tt
tttt-tt
tttt-tt
ttttt-tt
ttettatttatatat
ttettatttatatat
ttettatttatatat
ttettatttatatat
ttettatttatatat
ttettatttatatat
tgttgtttt-at
tgttgtttt-at
tgttgtttt-at

aattaattgaatatatgttatttt-at
aattaattgaatatatgttatttt-at

ttattctagtcaattg
ttattctagteaattg
ttattetagteaattg
ttattctagtecaattg
ttattctagteaattg
ttattctattecaattg
ttattetatteaattg
ttattctattecaattg
ttattctattecaattg
ttattatatttaattyg
ttattatatteaattyg
ttattatattcaattg
ttattatattcaattg
ttattatatteaattyg
ttattatatteaattyg
ttagaatat

ttagaatat

ttagaatat

ttagaatat

ttagaatat

ttagaatat

&el a70

aatatteaa
aacgttecaa
aacgttcaa
aacgttcaa
aacgtteaa
aacgttecaa
aaggttcaa
aaggtteaa
aaggtteaa
aaggttcaa
aaggttcaa
aaggtteaa
tatatteaa
tatattcaa
tatattcaa
tatatteoaa
tatattcaa
tatattcaa
tatattcaa
tatatteoaa
tatattcaa
tatattcaa
tatattcaa
tatatteaa
aatagtcaa
aatagtcaa
aatagtecaa
aatagteaa
aatagtcaaac
aatagtcaa
aatagteaa
aatagteaa
aatagtcaa
aatagtcaa
catatogaa
catatocgaa
catatcgaa
catatcgaa
catatogaa
catatcgaa
aatagtcaa
aatagtcaa
aatagteaa
aatagtcaa
aatagtcaa
aatagtcaa
aatagteaa
aatagtcaa
aatagtcaa
aatagtecaa
aatagteaa
aatagtcaa
aatagtcaa
aatagteaa
aatagteaa
cgtaccgga
cgtacogga
ocgtagogga
cgtagogga
cgtagcgga
cgtagegga

ttattatattecaattaattgaatataatagtgaa
ttattatattcaattaattgaatataatagtgaa
ttattatattcaattaattgaatataatagtgaa
ttattatattcaattaattgaatataatagtgaa
ttattatattecaattaattgaatataatagtgaa

ttat
ttat
ttat
ttat
ttat
ttat
ttat

(continuagao)

&80

acaa
acaa
acaa
acaa
acaa
acaa
acaa
acaa
acaa
acaa
acaa
acaa
tact
tact
tact
tact
tact
tact
tact
tact
tact
tact
tact
tact
caa
caa
caa
caa
caac
caa
caa
caa
coa
coa
acaac
acaac
acaac
acaac
acaac
acaac
coaac
coaac
coaac
coaac
coaac
coaac
coaac
coaac
coaac
coaac
coaac
coaac
cocaaca
coaaca
coaaca
tttgoc
tttgo
tttgo
tttgo
tttgoc
tttgo
acaat
acaat
acaat
acaat
acaat
ategtt
atogtt
atogtt
atogtt
ategtt
atogtt
atogtt

&30

caa
caa
caa
caa
caa
aaa
caa
aaa
caa
caa
caa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aag
aag
aag
aag
aag
aag
aag
aag
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aca
aca
aca
aca
aca
aca
aca
aca
aca
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
aaa
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UTRILO4
UTRILOZ2
UTRILO3
UTRILOG

UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLACA4
UCUCUL1
UCUCUL2
UCUCUC3

UHANA4

UNANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACIN1
ULACIN3
ULACING
ULACINS
ULACING
ULACINZ
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIF7
URENIFS
UNELUM2
UNELUMS
UNELUM&
UNELUM4
UNELUM3
UHISPL
UHISFS
UHISFG
UHISF4
UHISP3
TULONG3
TULONG4
ULONGS
UCALY1
UCALYZ
TUARENA1
UARENAZ
UARENAZ
TUARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBE4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIBBS

aaa
aaa
aaa
aaa
aaa
aaa

tattea
tattea
tattea
tatteca
tattea
tattea

ttgtttttttt
ttgtttttttt
ttgtttttttt-at
atatatatatatatatttatttattecatattecaattt
atatatatatatatatttatttattcatattcaattt
atatatatatatatatttatttattecatattcaattt
atatatatatatatatttatttatteatatteaattt
atatatatatatatatttatttattecatattecaattt
atatatatatatatatttatttattecatattecaattt

710

agtogttettettt
agtogttott-ttt
agtogtteott-ttt
agtegttet -ttt
agtogttet -ttt
aatocottott-ttt
agtogttettettt
agtegttettettt
agtogttettettt
agtogttottettt
agtogttettettt
agtegttettettt
agtogttettettt
agtogttottettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogttettettt
agtogtteottettt
agtogttettettt
agtegttettettt
agtogttettettt
agtogttottettt
agtogttettettt
agtegttettettt
agtogttettettt
agoogttotteottt
ageogttettettt

aataaocgactettt
aataacgacncttt
aataacgactettt
aataacgactettt
aataaocgactettt
aataacgactcttt
aataacgactettt
aataaocgactettt

720

at
at
at
at
at
at

at
at

taattaaattcaattt
taattaaattcaattt
taattaaattocaattt
taattaaattocaattt
taattaaattcaattt
taattaaattoaattt

ttataatataaaattg
ttataatataaaattg
ttataatataaaattyg

720 740 750

agtttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata
ttgtttttgttata

ttgtttttttgttgttgttaacta
ttgtttttttgttgttgttaacta
ttgtttttttgttgttgttaacta
ttgtttttttgttgttgttaacta
ttgtttttttgttgttgttaacta
aaaattgtttttttgttgttgttaa
aaaattgtttttttgttgttgttaa
aaaattgtttttttgtitgttgttaa
ttgtttttttgttgttgttatatt
ttgtttttttgttgttgttatatt
aaagagtacttettetttttttttttetttttttgttgttgttatattga
aaagagtacttottotttttttttttotttttttgttgttgttatattga
aaagagtacttettotttttttttttotttttttgttgttgttatattga
aaagagtacttettotttttttttttotttttttgttgttgttatattga
aaagagtacttottetttttttttttotttttttgttgttgttatattga
aaagagtacttottotttttttttttotttttttgttgttgttatattga

ttttgttgttgttatatt
ttttgttgttgttanatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt
ttttgttgttgttatatt

ttat
ttat
ttat
ttat
caattaattaa
caattaattaa
caattaattaa
caattaattaa
caattaattaa
caattaattaa

aatagtcaa
aatagtcaa
aatagteaa

(continuagao)

atogtt aaa
atogtt aaa
atogtt aaa
ategtt aaa
atagtt aaac
atagtt aaac
atagtt aaac
atagtt aaac
atagtt aaac
atagtt aaac

aaa

ada

ada

aaa

aaa
ccaata aaaaaaa
ccaata aaaaaaa
ccaata aaaaaaa

catattcaaatatttattcaatttecatattcaaa
catattcaaatatttattcaatttcatattcaaa
catattcaaatatttattcaatttcatattcaaa
catattcaaatatttattocaattteatatteaaa
catattcaaatatttattcaatttecatattcaaa
catattcaaatatttattcaatttcatattcaaa

Te0

gtagtttttte
gtagtttttte
gtagtttttte
gtagttttttc
gtagtttttte
gtagtttttte
gta-tttttte
gta-ttttttec
gta-tttttte
gta-tttttte
gta-tttttte
gta-ttttttec
ttettatttte
ttottatttte
ttettatttte
ttettatttte
ttettatttte
ttettatttte
ttettatttte
ttettagttte
ttottagttte
ttettagttte
ttettagttte
ttettagttte
tttttetttta
tttttetttta
tttttetttta
tttttetttta
tttttotttta
ttattatgtte
ttattatgtte
ttattatgtte
ttattatttte
ttattatttte
ttgtattattttgtte
ttgtattattttgtte
ttgtattattttgtte
ttgtattattttgtte
ttgtattattttgtte
ttgtattattttgtte

gtttttta

gtttttta

gtttttta

gtttttta

gtttttta

gtttttta

gtttttta

gtttttta

ttat
ttat
ttat
ttat
ttat

770

780 750

cgttcaaaagaaatt
cgttoaaaaaaaact
cgttcaaaagaaact
cgttcaaaaaaaact
cgttcaaaagaaact
ocgttoaaaaaaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaaaaaact
ocgttoaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
ocgttoaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttocaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttoaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
ocgttoaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
ocgttoaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
ocgttoaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cgttcaaaagaaact
cattcaaaaaaaact
cattcaaaanaaact
cattcaaaagaaact
cattcaaaagaaact
cattcaaaagaaact
cattcaaaagaaact
cattcaaaagaaact
cattocaaaagaaact



USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOQTS
UNEOT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ2
USUBUL3
USUBULS
USUBULA
UTRILO1
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UNEEV1
UNEEV2
UNERV3
UNEERV4
UNEEVS
UNEEV&
UFLACL
UFLACS
UFLACZ
UFLAC3
UFLACA
UCUCUL1
UCUCULZ
UCOCUC3

UNANA4

UHANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINI
ULACIN3
ULACIN4
ULACING
ULACING
ULACINZ2
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIFT7
URENIFS
UNELUM2
UNELUMS
UNELUMA
UNELUM4

aataacgactettt
agtogttettettt
aagaacgactettt
aagaacgactcttt
aagaacgactettt
aagaacgactettt
aagaacgactettt
cggggttettagtt
cggggttettagtt
ttggttottetttt
ttggttettetttt
ttggttettetttt
ttggttettetttt
aagaacgacteottt
aagaacgactettt
aagaacgactcttt
aagaacgactettt
aagaacgacteottt
aagaacgactcttt
aagaacgactcttt
aagaacaactecttt
aagaacaacteottt
aagaacaactcttt
aagaacgactettt
aagaacgactettt
aagaacgactettt
aagaacgactcttt
aagaacgactettt
aagaacgactettt
aaaagagactettt
aaaagagactcttt
aaaagagactettt
aaaagagacteottt
aaaagagactettt
aaaagagactcttt
aagaagggetettt
aagaagggoetottt
aagaagggetettt
aagaagggctcttt
aagaagggcteottt
aataagggeotettt
aataagggeotettt
aataagggectettt
aacaagaactagtt
aacaagaactagtt
aacaagaactagtt
aacaagaactagtt
aacaagaactagtt
aacaagaactagtt

510 820

aatogtatagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
agagttaaaa
attgttccaa
attgttcoecaa
attgttcecaa
attgtteecaa
attgttccaa
attgttcoecaa
attgttcecaa
attgtteecaa
attgttccaa
attgttcoecaa

(continuagao)
ttgttgttgttgttatatt gttttttacattcaaatacattcaaaagaaact
ttttgttgttgtgatatt gt-attgttttttc cgttcaaaagaaact
ttttgttgttgtgatatt gt-attgtttttte cgttcaaaagaaact
ttttgttgttgtgatatt gt-attgtttttte cgttcaaaagaaact
ttttgttgttgtgatatt gt-attgtttttto cgttcaaaagaaact
ttttgttgttgtgatatt gt-attgttttttc cgttcaaaagaaact
ttttgttgttgtgatatt gt-attgtttttte cgttcaaaagaaact
ttgtttttttgttgttatattgtttgtat-tattettttee gtttcaaaagaaact
ttgtttttttgttgttatattgtttgtat-tattetttteo gtttcaaaaaaaact
ttgtttttttgttgttacattgt agt-atattgtatta ttotttteoogaaact
ttgtttttttgttgttacattgt agt-atattgtatta ttetttteegaaact
ttgtttttttgttgttacattgt agt-atattgtatta ttetttteegaaact
ttgtttttttgttgttacattgt agt-atattgtatta ttotttteoogaaact
tt otgttgttatatt gt-attgtttttga ocgttoaaaagaaact
tt otgttgttatatt gt-attgtttttga cgttcaaaagaaact
tt ctgttgttatatt gt-attgtttttga cgttcaaaagaaact
ttt ttgttgttatatt gt-attgtttttga cgttcaaaagaaact
ttt ttgttgttatatt gt-attgtttttga ocgttoaaaagaaact
tttetgttgttgttatatt gt-atcgtttttta cgttcaaaagaaact
tttetgttgttgttatatt gt-atcgtttttta cgttcaaaagaaact
tttotgttgttgttatatt gt-atcgtttttto cgttcaaaagaaact
tttotgttgttgttatatt gt-atogtttttteo ocgttoaaaagaaact
tttetgttgttgttatatt gt-atogtttttte cgttcaaaagaaact
tttotgttgttgttatatt gt-ategtttttta cgttcaaaagaaaca
tttotgttgttgttatatt gt-atcgtttttta cgttcaaaagaaact
tttetgttgttgttatatt gt-ategtttttta cgttcaaaagaaact
tttetgttgttgttatatt gt-atcgtttttta cgttcaaaagaaact
tttotgttgttgttatatt gt-ategtttttta cgttcaaaagaaact
tttotgttgttgttatatt gt-atogtttttta cgttoaaaagaaact
tttetgttgttgttatatt tt-attgtttttta cgttcaaaagaaact
tttetgttgttgttatatt tt-attgtttttta cgttcaaaagaaact
tttotgttgttgttatatt tt-attgtttttta cgttcaaaagaaact
tttotgttgttgttatatt tt-attgtttttta ocgttoaaaagaaact
tttetgttgttgttatatt tt-attgtttttta cgttcaaaagaaact
tttetgttgttgttatatt tt-attgtttttta cgttcaaaagaaact
tttotggtgttgttatatt gt-attgttttttt cgttcaaaagaaact
tttotggtgttgttatatt gt-attgttttttt ocgttoaaaagaaact
tttetggtgttgttatatt gt-attgttttttt cgttcaaaagaaact
tttetggtgttgttatatt gt-attgttttttt cgttcaaaagaaact
tttotggtgttgttatatt gt-attgttttttt cgttcaaaagaaact
tttotgttgttattatatt gt-attg-ttttta ogttoaaaataaact
tttetgttgttattatatt gt-attg-ttttta cgttcaaaataaact
tttotgttgttattatatt gt-attg-ttttta cgttcaaaataaact
tttttgttgttgttatattgta-ttattattatttatta cgttcaaaagaaact
tttttgttgttgttatattgta-ttattattatttatta cgttocaaaagaaact
tttttgttgttgttatattgta-ttattattatttatta cgttcaaaagaaact
tttttgttgttgttatattgta-ttattattatttatta cgttcaaaagaaact
tttttgttgttgttatattgta-ttattattatttatta cgttcaaaagaaact
tttttgttgttgttatattgta-ttattattatttatta cgttcaaaagaaact
830 540 as50 880 =E:1s) 830
e e e
aatacattettetgttatgatttgagtgttttttagacet gtatetata
aatgecattecttectgttatgatttgagtgttttttaaacet gtatctate
aatgecattecttetgttatgatttgagtgttttttaaacct gtatctatc
aatgeatteottetgttatgatttgagtgttttttaaacet gtatotate
aatgeattettetgttatgatttgagtgttttttagacet gtatetate
aatgecattecttectgttatgatttgagtgttttttaaacet gtatctate
aatgecattcttotgttatgatttgaatattttttagatoet gtatctatc
aatgeattetteotgttatgatttgaatattttttaaatot gtatotate
aatgeattettoctgttatgatttgaatattttttaaateot gtatctate
aatgecattecttctgttatgatttgaatattttttaaatcet gtatctate
aatgcattctteoctgttatgatttgaatattttttagatcet gtatctatc
aatgeatteotteotgttatgatttgaatattttttagatot gtatotate
aatgeattettoctgttatgatttgagtattttttagacct gtatatatec
aatgecattettetgttatgatttgagtattttttagacet gtatatatc
aatgcattcttetgttatgatttgagtattttttagaccet gtatatatc
aatgeattettetgttatgatttgagtattttttagacet gtatatate
aatgeattettoctgttatgatttgagtattttttagacct gtatatatec
aatgecattettetgttatgatttgagtattttttagacet gtatatatc
aatgcattcttetgttatgatttgagtattttttagaccet gtatatatc
aatgeattettetgttatgatttgagtattttttagacet gtatatate
aatgecattecttectgttatgatttgagtattttttagacct gtatatatec
aatgecattettetgttatgatttgagtattttttagacet gtatatatc
aatgeatteotteotgttatgatttgagtattttttagacet gtatatate

attgtteoecaa

58



UNELUM3
UHISFP1
UHISFS
UHISFG
UHISF4
UHISE3
TULONG3
TULONG4
ULONGS
UCALY1
UCALY2
TUARENA1
TUARENAZ
UARENAZ
UARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBB4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIEBES
USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOTS
UNEQT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ
USUBUL3
USUBULS
USUBULG
UTRILO1
UTRILO4
UTRILOZ2
UTRILO3
UTRILOG
UNERV1
UNERV2
UNEEV3
UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLAC4
UCUCUL1
UCUCUL2
UCUCUC3

UHANA4

UNANAG

attgttcecaa
attggtccaa
attggteoecaa
attggtccaa
attggtcocaa
attggtccaa
gttggteoaaa
gttggtecaaa
gttggtcaaa
attgtteoecaa
attgtteecaa
attgttcaaa
attgttcaaa
attgtteoaaa
attgtteaaa
attgttcaaa
attgttcaaa
attattacaa
attattacaa
attattacaa
attattacaa
attattacaa
attattacaa
attattacaa
attattacaa
attattacaa
atttttocaa

aatgecattettetgttatgatttgagtattttttagacet
aatgcattcttatgttatcattttagtttttttaagacct
aatgeattettatgttateattttagtttttttaagacet
aatgecattettatgttatecattttagtttttttaagacct
aatgecattcttatgttatecattttagtttttttaagacct
aatgcattcttatgttatcattttagtttttttaagacct
aatgeattettetgttategtttgagtttttttgagacet
aatgeattettotgttategtttgagtttttttgagacct
aatgeattecttetgttategtttgagtttttttgagacct
aatgtatteotteotgttatgatttgagtttttttgagacet
aatgtattettetgttatgatttgagtttttttgagacet
aatgecattecttctagtatgattggagtgttttttegaccet
aatgeattettetagtatgattggagtgtttttteogaccet
aatgeatteotteoetagtatgattggagtgttttttegacet
aatgeattettetagtatgattggagtgttttttegacet
aatgecattecttctagtatgattggagtgttttttegaccet
aatgcattcttetagtatgattggagtgtttttteogaccet
aatgtacteotteoagttattatttgaatatatttgaaacet
aatgtactettcagttattatttgaatatatttgaaacct
aatgtactcttcagttattatttgaatatatttgaaacct
aatgtactcttecagttattatttgaatatatttgaaacct
aatgtacteotteoagttattatttgaatatatttgaaacet
aatgtactettcagttattatttgagtatgtttgaaacct
aatgtactctteoagttattatttgagtatgtttgaaacct
aatgtactcttecagttattatttgagtatgtttgaaacct
aatgtactetteagttattatttgagtatgtttgaaacet
aatgeactettcatttattatttgagtatttttgagaget

attttteocaaaatgtacteotteattaatgtactettecatttattatttgagtatttttgagaget
attttteocaaaatgtactotteattaatgtactotteoatttattatttgagtatttttgagaget
atttttecaaaatgtactetteattaatgtacteotteatttattatttgagtattttteag-get
atttttccaaaatgtactcttecattaatgtactctteatttattatttgagtattttteagaget
atttttccaaaatgtacteottecattaatgtactottecatttattatttgagtattttteagaget

attggtocaa
attggteoecaa
attggtccaa
attggtcocaa
attggtocaa
attggtcocaa
attattccaaaagaa
attattccaaaagaa
attatteocaaaagaa
attattccaaaagaa
attattccaaaagaa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattocaaaataa
attattccaaaataa
attattccaaaataa
attattccaaaataa
attattocaaaataa
attattacaa
attattacaa
attattacaa
attattacaa
attattataa
attattccaa
attattccaa
attatteoceaa
atttttgaaa
atttttgaaa
atttttgaaa
atttttgaaa
atttttgaaa
atttttgaaa

aatgeoatteotteotgttatgatttgagtttttttgagacet
aatgeattettetgttatgatttg gagacct
aatgecattecttectgttatgatttgagtttttttgagacct
aatgeattettetgttatgatttgagtttttttgagacct
aatgeoatteotteotgttatgatttgagtttttttgagacet
aatgecattettetgttatgatttgagtttttttgagaccet
aat--attectgectggtattattecgagtettttttagaccet
aat--attctgetggtattattogagtecttttttagaccet
aat--attetgeotggtattatteogagteottttttagacet
aatgeatteotgotggtattatttgagtettttttagacct
aatgeattetgetggtattatttgagtettttttagacet
aatgcattctgeotggtattatttcagtettitt
aatgeattetgetggtattattteagtettttt
aatgeattetgeotggtattatttecagtettttt
aatgecattctgotggtattatttecagtettttt
aatgcattctgeotggtattatttcagtettitt
aatgeattetgetggtattattteagtettttt
aatgeatteocogeotgatattatttecagtettttt
aatgecattcogeotgatattatttecagtettttt
aatgeattcogotgatattattteocagtettitt
aatgeatteogetgatattattteagtettitt
aatgecattcegetgatattatttecagtettttt
aatacattctgotggtattatttecagtettttt
aatacattotgeotggtattattteoagtettett
aatacattetgetggtattattteagtettttt
aatacattctgctggtattatttecagtettttt
aatacattctgotggtattatttecagtettttt
aatacattotgeotggtattattteoagtettett

(continuagao)

gtatatatc
gtatctatc
gtatetate
gtatctate
gtatctatc
gtatctatc
gtatetate
gtatctate
gtatctatc
gtatotate
gtatetate
gtatctate
gtatctatc
gtatotate
gtatetate
gtatctate
gtatctatc
octotetateo
ctototato
ctetetateo
ctotetate
octotetateo
ctototato
ctetetate
ctotetate
ctatetateo
gtatctate
gtatctatc
gtatotate
gtatetate
gtatctate
gtatctatc
gtatotate
gtatetate
gtatctate
gtatctatc
gtatotate
gtatctatc
gtatatattatctate
gtatatattatctatc
gtatatattatetate
gtatatattatctatec
gtatatattatctatc
gtatattatctatc
gtatattatetate
atatattatctatc
atatattatctatc
atatattatctatc
gtatattatetate
gtatattatectate
gtatattatctatc
gtatattatctate
gtatattatetate
gtatattatctate
gtatattatctatc
gtatattatetate
gtatattatetate
gtatattatctate
gtatattatctatc
gtatattatetate

aatgeatteotgettgtattatttgaattttttttgaaacctgtattgtatatattatetate
aatgecattectgettgtattatttgaattttttttgaaacctgtattgtatatattatetate
aatgcattctgeottgtattatttgaattttttttgaaacctgtattgtatatattatetate
aatgeatteotgeottgtattatttgaattttttttgaaacotgtattgtatatattatotate
aatgecatteocogettgtattatttgaatttttittgaaaccagtattgtatatattatetate

aatttattctgetaatattatttgagtetttttgagacct
aatttattctgetaatattatttgagtectttttgagacct
aatttattetgetaatattatttgagtetttttgagacet
aatccatttttoctgggatgatttgattgttttttegactt
aatoccatttttetgggatgatttgattgttttttegactt
aatccatttttetgggatgatttgattgtttttteogactt
aatoccatttttetgggatgatttgattgttttttegactt
aatccatttttctgggatgatttgattgttttttegactt
aatoccatttttetgggatgatttgattgttttttegactt

gtatatattatctatc
gtatatattatctatc
gtatatattatetate
gtatocgatc
gtategatc
gtatecgatc
gtategate
gtatcgate
gtategatc
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USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINI
ULACIN3
ULACIN4
ULACING
ULACING
ULACINZ2
URENIF1
URENIFZ2
URENIF3
URENIF4
URENIF&
URENIF7
URENIFS
UNELUM2
UNELUMS
UNELUMA
UNELUM4
UNELUM3
UHISF1
UHISFS
UHISP®
UHISP4
UHISFE3
ULONG3
TULONG4
ULONGS
UCALY1
UCALY2
UARENA1
UARENAZ
UARENAZ
UARENAS
UARENAG
UARENA4
UGIBB1
UGIEB2
UGIEB4
UGIBB3
UGIBBS
UGIEBBG&
UGIBB7
UGIBBS
USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOTS
UNEOT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ2
USUBUL3
USUBULS
USUBULA
UTRILO1

310

520

330 340

350

Se0 70

(continuagao)

380 350

aaatttaataaageoetottttacgtttacgaatgteattecact

gocaacctagtattaacttg
geaacctagtatteacttg
geaacctagtattocacttg
gcaacctagtattcacttg
gocaacctagtatteoacttg
geaacctagtatteacttg
geaacctagtattgacttg
goaacctagtattgacttg
gocaacctagtattgacttg
gcaacctagtattgacttg
geaacctagtattgacttg
goaacctagtattgacttg
gocaacctagtatteoacttg
gecaacctagtattecacttg
gcaacctagtattcacttg
goaacctagtatteoacttg
geaacctagtatteacttg
gecaacctagtattecacttg
gcaacctagtattcacttg
goaacctagtatteoacttg
geaacctagtatteacttg
geaacctagtattocacttg
gcaacctagtattcacttg
gocaacctagtatteoacttg
geaacctagtatteacttg
geaacctagtattocacttg
goaacctagtattoacttg
gocaacctagtatteoacttg
gecaacctagtattecacttg
goaacctageattocacttg
goaacctageattoacttyg
gocaacctageatteoacttg
gecaacttagtattecacttga
geaacttagtattcacttga
goaacogagtatttatttt
gocaacogagtatttatttt
gecaaccgagtatttatttt
goaaccgagtatttatttt
goaacogagtatttatttt
geoaaccgagtatttatttt

aaatttaattttacg
aaatttaattttacg
aaatttaattttacg
aaatttaattttaecg
aaatttaattttacg
aaattgaatactacg
aaattgaatactacg
aaattgaatactacg
aaattgaatactacg
aaattgaatactacg
aaattgaatactacg
aaatttaatgaageatet
aaatttaatgaagecatect
aaatttaatgaagecatet
aaatttaatgaageatet
aaatttaatgaageatect
aaatttaatgaagecatect
aaatttaatgaagecatet
aaatttaatgaageatet
aaatttaatgaageatect
aaatttaatgaagecatet
aaatttaatgaagecatet
aaatttaatgaageatet
aaagtgaatgaaacatat
aaagtgaatgaaacatat
aaagtgaatgaaacatat
aaagtgaatgaaacatat
aaagtgaatgaaacatat
caagtgaatgaagecatet
caagtgaatgaageoatet
caagtgaatgaageatet
aagttaaagttaatgaagcatet
aagttaaagttaatgaageatcet
attttaaatttaatgaageateot
attttaaatttaatgaageatet
attttaaatttaatgaagcatect
attttaaatttaatgaageatct
attttaaatttaatgaageateot
attttaaatttaatgaagecatet

gcoaaccaagtattcacttgaaatttaattgaaattaaatgaageatet
goaaccaagtattcacttgaaatttaattgaaattaaatgaageatet
goaaccaagtattocacttgaaatttaattgaaattaaatgaageatet
geaaccaagtattcacttgaaatttaattgaaattaaatgaageatet
goaaccaagtattcacttgaaatttaattgaaattaaatgaageatet

goaaccaagtattcacttg
gocaaccaagtatteoacttg
gecaaccaagtattecacttg

aaattaaatgaagecatet
aaattaaatgaageatet
aaattaaatgaageatet

gaaaccaagtattcacttgaaatttaattgaaattaaatgaageatet
goaaccaactattocacttgaaatttaattteoaattaaatgaageatet
gocaactaattattcaattgaaattgaattteaattaagtgaageatet
gcaactaattattcaattgaaattgaatttcaattaagtgaageatet
goaactaattattcaattgaaattcaattteaattaagtgaageatet
goaactaattatteoaattgaaatteoaattteoaattaagtgaageatet
gocaactaattattcaattgaaattecaattteaattaagtgaageatet

gecaacctactattecacttg
goaacctactatteocacttg
goaacctactatteoattta
geaacctactatteattta
gecaacctactattecattta
gcaacctactatteocattta
gtaaccaagtatteoacttg
gtaaccaagtattecacttg
gtaaccaagtattecacttg
gtaaccaagtattcacttg
gtaaccaagtatteoacttg
gecaaccaagtattecacttg
goaaccaagtattocacttg
goaaccaagtattcacttg
gocaaccaagtatteoacttg
gcaaccaagtattecacttg
goaaccaagtattocacttg
goaaccaagtattoacttg

aaagttaatgaagcatet
aaagttaatgaagecatet
aaagttaatgaageatet
aaagttaatgaageatet
aaagttaatgaagcatet
aaagttaatgaagecatet
aaattteatgaagaatet
aaatttecatgaagaatet
aaatttecatgaagaatet
aaatttaatgaagaatet
aaatttaatgaagaatet
aaatttaatgaagaatct
aaatttaatgaagaatet
aaatttaatgaagaatet
aaatttaatgaagaatet
aaatttaatgaagaatct
aaatttaatgaagaatet
aaatttaatgaagaatet

tttacgagtgtgattecact
tttacgagtgtgattecact
tttacgagtgtgattecact
tttacgagtgtgatteaet
tttacaagtgtgattecact
tttacaaatgtgattecact
tttacaaatgtgatteact
tttacaaatgtgatteaet
tttacaaatgtgattcact
tttacgaatgtgattecact
tttacgaatgtgatteact
tttaaaaatetecattaaat
tttaaaaatctcattaaat
tttaaaaatctcattaaat
tttaaaaatetecattaaat
tttaaaaatctcattaaat
tttaaaaatctcattaaat
tttaaaaatctcattaaat
tttaaaaatetecattaaat
tttaaaaatctcattaaat
tttaaaaatctcattaaat
tttaaaaatctcattaaat
tttaaaaatetecattaaat
tttacgaatatcagtaaat
tttacgaatatcagtaaat
tttacgaatatcagtaaat
tttacgaatatecagtaaat
tttacgaatatcagtaaat
tttacgaatatcattaaat
tttacgaatatecattaaat
tttacgaatatecattaaat
tttacgaatatcattaaat
tttacgaatatcattaaat

ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt

tttacgaattteattaaagtttt

tttac-aattteattaaag
tttacgaatttcattaaag
tttacgaatttecattaaag
tttacgaattteattaaaqg
tttacaaatttecattaaag
tttgcaaatctaatttaat

ttt
ttt
ttt
ttt

tt
ttt

ttactat
cgactat
cgactat
cgactat
ocgactat
cgactat
cecactat
occactat
cecactat
ccactat
cecactat
occactat
ctectat
ctectat
ctectat
octeotat
cteotat
ctectat
ctectat
octeotat
cteotat
cteetat
ctectat
ctectat
atcotat
atcectat
atcctat
atectat
atcctat
cteetat
octeotat
ctectat
ctectat
cteetat
ateootat
atcotat
atcctat
atcctat
ateootat
atcotat
ctectat

ot
ot
ct
ct
ot
ot
tt
tt
tt
tt
tt
tt
ot
ct
ct
ot
ot
ct
ct
ot
ot
ct
ct
ot
ot
ct
ot
ot
ct
ct
ot
ot
ct
ct
ot
ot
ct
ct
ot
ot
ct

cect
cooao
cooao
cooac
cooo
cooao
cooao
cooao
cooo
cooc
cooao
cooao
cooo
cooc
cooac
cooao
cooao
cooc
cooac
cooao
cooao
cooao
cooac
cooo
cooao
cooao
cooa
cooo
cooc
cooao
cooao
cooo
ccto
ceto
acto
acto
acto
actc
acto
acto
cooc

tttgeaaatotaatttaannnnnnnnnnnnnnnnnnnnn

tttgeoaaatetaatttaat
tttgcaaatctaatttaat
tttgcaaatctaatttaat
tttgcaaatctaattaaat
tttgeoaaatetaattaaat
tttgcaaatctaattaaat
tttgcaaatctaattaaat
ttttcaaatctcattaaaa
ttttecaaatetecattaaaa
ttttcaaatctcattaaaa
ttttcaaatctcattaaaa
ttttecaaatetecattaaaa
ttttecaaatetecattaaaa
tttacgaatatcattaact
tttacaaatatcattaact
tttacaaatatecattaact
tttacaaatatcattaact
tttacgaatatcattaact
tttacgaatatcattaact
tttacgaatatecattaaat
tttacgaatatcattaaat
tttacgaatatcattaaat
tttacgaatatcattaaat
tttacgaatatecattaaat
tttacgaatatcagtecaat
tttacgaatatcagtecaat
tttacgaatatcagtecaat
tttacgaatatecagteaat
tttacgaatatcagtcaat
tttacgaatatcagtgaat
tttacgaatatecagteaat

ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt
ttt

ctectat
cteotat
cteetat
ctectat
ctectat
cteotat
cteetat
ctootat
atectat
atcctat
atcectat
ateootat
atectat
ctactat
ctactat
octactat
ctactat
ctactat
ctactat

ot
ot
ct
ct
ot
ot

[slalals]
[slalals]
[slelals]
[slslsls]
[slalals]
[slalals]

cteceoeo

ot
ot
ct
ct
ot
ot
ct
ct
ot
ot
ct
ct

tttaatgatatact
tttaatgatatact
tttaatgatatact
tttaatgatatact
tttaatgatatact

ttt
ttt
ttt
ttt
ttt
ttt
ttt

ctactat
ctactat
ctactat
ctactat
ctactat
ctactat
octactat

ot
ct
ct
ot
ct
ct
ot

cott
cooo
cooc
cooao
cooao
cooo
cooc
cooao
cooao
cooao
cooc
cooac
acto
acto
acto
actc
acto
ac

ac

ac

ac

ac

ac

acto
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UTRILO4
UTRILOZ2
UTRILO3
UTRILOG

UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLACA4
UCUCUL1
UCUCUL2
UCUCUC3
UHANAL
UHANAZ
UNANAZ
UHANA4
UHANAS
UHANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACIN1
ULACIN3
ULACING
ULACINS
ULACING
ULACINZ
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIF7
URENIFS
UNELUM2
UNELUMS
UNELUM&
UNELUM4
UNELUM3
UHISPL
UHISFS
UHISFG
UHISF4
UHISP3
TULONG3
TULONG4
ULONGS
UCALY1
UCALYZ
TUARENA1
UARENAZ
UARENAZ
TUARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBE4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIBBS

gcaaccaagtattecacttg
goaaccaagtattcacttg
gocaaccaagtatteoacttg
gecaaccaagtattecacttg
tecaaccaagtattaacttg
toaaccaagtattaacttg
toaaccaagtattaacttg
tecaaccaagtattaacttg
tecaaccaagtattaacttg
toaaccaagtattaacttg
gocaaccaagtatteoactta
gcaaccaagtattcactta
goaaccaagtattocactta
goaaccaagtatteoactta
gocaaccaagtatteoactta
acaaccgagtattaacttg
acaaccogagtattaacttg
acaacogagtattaacttg
gaaacctaatatttacttg
gaaacctaatatttacttg
gaaacctaatatttacttg
gaaacctaatatttacttg
gaaacctaatatttacttg
gaaacctaatatttacttg
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caaaaaaagtgeoaacac-actoo
cocaaaaaagtgoaacac-actoa
ccaaaaaagtgeaacac-actea
ccaaaaaagtgcaacac-actca
ccaaaaaagtgeaacac-acteoa
occaaaaaagtgeaacac-acteoa
cocaaaaagtgeaacac-acton
cccaaaaagtgecaacac-actca
cocaaaaagtgeoaacac-actoa
cocaaaaagtgeaacac-acteoa
cocaaaaagtgeaacac-actea

goaaaaaagtgcaacac-actca
goaaaaaagtgeoaacac-acteoa
gcaaaaaagtgoaacac-actca
gcaaaaaagtgcaacac-actca
goaaaaaagtgcaacac-actca
gcaaaaaagtgeoaacac-actea
gcaaaaaagtgoaacac-actca
goaaaaaagtgeoaacac-actca
goaaaaaagtgcaacac-actca
gcaaaaaagtgeaacac-actea
gcaaaaaagtgoaacac-actca
goaaaaaagtgeoaacacgactoa
ataaaaaagtgcaatac acteoa
ataaaaaagtgeaatac-actea
ataaaaaagtgcaatac-actca
ataaaaaagtgeaatac-actca
ataaaaaagtgeaatac-acteoa
acaaaaaagtgeaatac -getea
acaaaaaagtgcaatac gecteca
acaaaaaagtgeaatac -goteoa
gtaaaaaaatgeoaatac-acteoa
gtaaaaaaatgecaatac-actca
gcaaaaaagtgoaacac -acaad
gcaaaaaagtgocaacac acaaa
gcaaaaaagtgoaacac-acaaa
goaaaaaagtgoaacac-acaaa
gcaaaaaagtgoaacac -acaaa
gcaaaaaagtgocaacac acaaa
ccaaaaaagtgeaacac-actea

ccaaaaaagtgeaacac-acteoa
ccaaaaaagtgeaacac-actca
ccaaaaaagtgeaacac-actea
ccaaaaaagtgcaacac-actca
ccaaaaaagtgeaacac-acteoa

aaatttaatgaagaatect
aaatttaatgaagaatet
aaatttaatgaagaatet
aaatttaatgaagaatct
aaatttaatgaagaatet
aaatttaatgaagaatet
aaatttaatgaagaatet
aaatttaatgaagaatct
aaatttaatgaagaatet
aaatttaatgaagaatet
aaatttaatgaageatet
aaatttaatgaagecatect
aaatttaatgaagecatet
aaatttaatgaageatet
aaatttaatgaageatet
aaatttaatgaaggatat
aaatttaatgaaggatat
aaatttaatgaaggatat

tttacgaatatcagtcaat
tttacgaatatcagtcaat-ttt
tttacgaatatecagteaat-ttt
tttacgaatatcagtcaat-ttt
tttacgaatatcattaaat-ttt
tttacgaatatcattaaat-ttt
tttacgaatatecattaaat-ttt
tttacgaatatcattaaat-ttt
tttacgaatatcattaaat-ttt
tttacgaatatecattaaat-ttt
tttacgaatatecattaaat-ttt
tttacgaatatcattaaat-ttt
tttacgaatatcattaaat-ttt
tttacgaatatecattaaat-ttt
tttacgaatatecattaaat-ttt
tttatgaatatcattaaat-ttt
tttatgaatatcattaaat-ttt
tttatgaatatecattaaat-ttt

(continuagao)

aaatttaatgaagettettttacgtttacaaatteocatteget-tit
aaatttaatgaagettecttttacgtttacaaattecatteget-tit
aaatttaatgaagetteottttacgtttacaaattecattoget-tit
aaatttaatgaageotteottttacgtttacaaatteocattogot-tit
aaatttaatgaagettettttacgtttacaaatteocatteget-tit
aaatttaatgaagettettttacgtttacaaattecattoget-tit

ttt-ctactat-ct-acte

ctactat -ct-acte
ctactat-ct-aecte
ctactat-ct-acto
ctactat-ct-acte
ctactat -ct-acte
ctactat-ct-aecte
ctactat-ct-acto
ctactat-ct-acte
octactat-ct-acto
atectat-ct-aceo
atecctat-ct-aceo
atcctat-ct-aceco
atcotat-ct-aceo
atectat-ct-aceo
atecctat-ct-aceo
atcctat-ct-aceco
atcotat-ct-aceo
agecetat-ctecaceco
agcctat ctecaceco
agoctat -cteoaceo
agootat -cteoacee
agecetat-ctecaceco
agootat-cteoaceco
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ttttgatga ttotttgatgatecat cot agtc g —ac aaaaggtcogt
ttttgatga ttotttgatgatetat oot ggte g —ac aaaaggtoog
ttttgatga ttetttgatgatetat cot ggte g —ac aaaaggtcog
ttttgatga ttetttgatgatetat ceg ggtc g —ac aaaaggtccogt
ttttgatga tteotttgatgatetat cot ggte-g- —ac aaannnnnnnn
ttttgatga tteotttgatgatetat cot ggte g ac aaaaggtocogt
ttttgatga ttetttgatgatgean cog ggte-n--ac-aaaanataent
ttttgatga ttetttgatgatgeat cet ggtcg- —ac-aaaagatacgt
ttttgatga ttotttgatgatgeat cot ggtc g —ac aaaagatacgn
ttttgatga ttotttgatgatgeat cog ggte g ac aaaagatacgt
ttttgatga ttetttgatgatgeat cot ggte-g--ac-aaaagatacgt
cocadaaag tgoaan NN NN RN I T A A A N N A A N AN N AN AN N N AN AN AR AT
tttttatga ttotttgatgatecat cttattcaagtte g —ac aaaaagtcegt
tttttatga ttotttgatgateecat ottatteaagtte g —ac-aaaaagtecegt
tttttatga ttetttgatgateecat cttattecaagtte-g--ac-aaaaagtcegt
tttttatga ttetttgatgatecat cttattecaagtte g —ac-aaaaagtcegt
tttttatga ttotttgatgatecat cttattcaagtte g —ac aaaaagtcegt
tttttatga ttetttgatgateecat cttatteaagtte g —ac-aaaaagtecegt
tttttatga ttetttgatgateecat cttattecaagtte-g--ac-aaaaagtcegt
tttttatga ttotttgatgatecat cttattecaagtte g —ac-aaaaagtcegt
tttttatga ttotttgatgatecat cttattcaagtte g —ac aaaaagtcegt
tttttatga ttetttgatgateecat cttatteaagtte g —ac-aaaaagtecegt
tttttatga ttetttgatgateecat cttattecaagtte-ggaac-aaaaagtcegt
tttttatga ttotttgatgatecat cttattcaagttegg —ac-aaaaagtcegt
tttttatga ttotttgatgateecat cttgttegagtte g —ac-aaaaagtcoegt
tttttatga ttetttgatgateecat cttgttegagtte g —ac-aaaaagteegt
tttttatga ttetttgatgateecat cttgttegagtte g —ac-aaaaagtcegt
tttttatga ttotttgatgatecat cttgttegagtte g —ac-aaaaagtcegt
tttttatga ttotttgatgateecat ottgttegagtte g —ac-aaaaagteoogn
ttttgatga ttetttgatgateecat ott gtte-g--ac-aaaaagtcegt
ttttgatga ttetttgatgateecat ctt gttc g —ac-aaaaagtcegt
ttttgatga ttotttgatgatecat okt gttc-g--ac-aaaaagtcogt
tttttatga ttotttgatgateecat ottgttegagtte g —ac-aaaaagteegt
tttttatga ttetttgatgateecat cttgttegagtte-g--ac-aaaaagtcegt
ttttgatga ttatttgataatcecat cet gttc g —acnnnnnnnnnnnn
ttttgatga ttatttgataatcecat con gttc g —ac aaaaggtacgt
ttttgatga ttatttgataateeat oon gtte g —ac aaaaggtacgt
ttttgatga ttatttgataatececat cet gtte-g--ac-aaaaggtacgt
ttttgatga ttatttgataatcecat cot gttc g —ac aaaaggtacgt
ttttgatga ttatttgataatcecat oot gttc g —ac aaaaggtacgt
tttgaataa ttetttgatgatacac ttttttttggagtte g —ac-aaaagggeeat
T A T T N T T D A R T T N T T D A T N T N I A A N AN A NN AN N N N N AR AN
tttgaataa tteotttgatgatacac ttttttttggagtte g —ac-aaaagggeceat
tttgaataa tteotttgatgatacac ttttttttggagtte g —ac -aaaagggeeat
tttgaataa ttetttgatgatacac ttttttttggagtte g —ac-aaaagggeeat
tttgaataa ttetttgatgatacac tttttttggagtte g —ac-aaaagggceat
tttgaataa tteotttgatgatacac tttttttggagtte g ac aaaagggceat
tttgaataa ttotttgatgatacac tttttttggagtte g ac aaaagggoeat

occaaaaaagtgeaacac-acteoa
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USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOQTS
UNEOT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ2
USUBUL3
USUBULS
USUBULA
UTRILO1
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UNEEV1
UNEEV2
UNERV3
UNEERV4
UNEEVS
UNEEV&
UFLACL
UFLACS
UFLACZ
UFLAC3
UFLACA
UCUCUL1
UCUCULZ
UCOCUC3
UNANAL
UHANAZ
UHANASZ
UHANA4
UNANAD
UHANAG

USIMUL1
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINI
ULACIN3
ULACIN4
ULACING
ULACING
ULACINZ2
URENIF1
URENIF2
URENIF3
URENIF4
URENIF&
URENIFT7
URENIFS
UNELUM2
UNELUMS
UNELUMA
UNELUM4

(continuagao)
ccaaaaaagtgeaacac-actcoa tttgaataa ttetttgatgatacact - tttttttttggagtte g —ac-aaaaggtceat
caaaaaaagtgeaacat actcatttttttgetga tteotttcatgatacac ttt-ttgggatte g —ac aaaaagtceat
caaaaaaagtgeaacat -actea tttttetga ttetttgatgatacac ttt-ttgggatte g —ac-aaaaggteceat
caaaaaaagtgcaacat-actea tttttetga ttetttgatgatacac ttt-ttgggatte-g--ac-aaaaggtceat
caaaaaaagtgeoaacat -actca tttttetga tteotttgatgatacac ttt-ttgggatte g —ac-aaaaggtceat
caaaaaaagtgeaacat actca tttttetga tteotttgatgatacac ttt-ttgggatte g —ac -aaaaggtceat
caaaaaaagtgeaacat -actea tttttetga ttetttgatgatacac ttt-ttgggatte g —ac-aaaaggteceat

gcaaaaaatgeoaatac-acteo ttttggtga ttetttgatgageecat cttgttegagtte-g--ac-aaaaagtceat

goaaaaaatgeaatac-acteoa ttttggtga ttetttgatgagecat cttgttegagtte g —ac-aaaaagtceat

acaaaaagtgeoaatac-acteoa ttttggtga ttotttgatgageoeat ottgttegagtte g —ac-aaaaagteeat

acaaaaagtgeaatac-actea ttttggtga ttetttgatgageecat cttgttegagtte g —ac-aaaaagteeat

acaaaaagtgcaatac-actca ttttggtga ttetttgatgagecat cttgttegagtte g —ac-aaaaagtceat

acaaaaagtgcaatac-actca ttttggtga ttetttgatgagecat cttgttegagtte g —ac-aaaaagtceat

caacaaaaatgeoaacco-actaa ttttgatga ttotttgatgatecatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaaatgeaacceo-actaa ttttgatga ttetttgatgatecatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaaatgcaaccc-actaa ttttgatga ttetttgatgateccatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaaatgeaacac-actaa ttttgatga ttotttgatgatcecatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaaatgeoaacac-actaa ttttgatga ttotttgatgateocatettgttttgttetagtte g acaaaaaggtacat
tttggatga ttetttgatgatetatettgttttgttetagtte-g--ac-aaaaggtacat

tttggatga ttetttgatgatectatettgttttgttetagtte g —ac-aaaaggtacat

tttggatga ttotttgatgatctatettgttttgttetegtte g —ac-aaaaggtacat

tttggataa ttotttgatgatetatettgttttgttetegtte g —ac-aaaaggtacat

tttggataa ttetttgatgatetatettgttttgttetegtte-g--ac-aaaaggtacat

tttggatga totttgatgatetatettgttttgttetagtte g —ac-aaaaggtacat

taacaaaagtgcaacac actaa tttggatga ttotttgatgatctatettgttttgttetagtte g —ac-aaaaggtacat
taacaaaagtgeaacac-actaa tttggatga ttetttgatgatetatettgttttgttetagtte g —ac-aaaaggtacat
taacaaaagtgcaacac-actaa tttggatga ttetttgatgatetatettgttttgttetagtte-g--ac-aaaaggtacat
taacaaaagtgeaacac-actaa tttggatga ttotttgatgatetatettgttttgttetagtte g —ac-aaaaggtacat
taacaaaagtgcaacac actaa tttggatga ttotttgatgatetatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaagtgeaacac-actaa ttttgatgattetttttetttaatgatteatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaagtgcaacac-actaa ttttgatgattctttttetttaatgattecatettgtittgttetagtte-g-—-ac-aaaaggtacat
caacaaaagtgeaacac-actaa ttttgatgattettttteotttaatgatteatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaagtgeaacac-actaa ttttgatgatteottttteotttaatgatteatettgttttgttetagtte g —ac-aaaaggtacat
caacaaaagtgeaacac-actaa ttttgatgattetttttetttaatgatteatettgttttgttetagtte g —ac-aaaaggtacat
aacaaaagtgcaacac-actaa ttttgatgattctttttetttaatgattecatettgtittgttetagtte-g-—-ac-aaaaggtacat

caaaaaaaatacaacac-actaa tttttatea ttotttgatgatecat cttgttatagtte g —ac -aaaaggtceat
caaaaaaaatacaacac-actaa tttttatea ttotttgatgateecat ottgttatagtte g —ac-aaaaggteceat
caaaaaaaatacaacac-actaa tttttatea ttetttgatgatecat cttgttatagtte-g--ac-aaaaggtceat
caaaaaaaatacaacac-actaa tttttatea ttetttgatgateecat cttgttatagtte g —ac-aaaaggtceat
caaaaaaagtacaacac-actaa tttttatea ttotttgatgatecat cttgttatagtte g —ac aaaaggtceat
ogaaaaaagtggaacac-acteoa tttttataa ttotttgatgatteac ottgttatagtte g —ac-aaaaggteceat
cgaaaaaagtggaacac-actea tttttataa ttetttgatgatteac cttgttatagtte-g--ac-aaaaggtceat
cgaaaaaagtggaacac-actca tttttataa ttetttgatgatteac cttgttatagtte g —ac-aaaaggtceat
aaaaaaaagtgtaacac gotca ttttaatga ttegttaatgateogt fatatal ggtogyg —ac aaaaggtcogt
aaaaaaaagtgtaacac-getea ttttaatga ttegttaatgateegt coo ggtegg —ac- aaaaggtcogt
aaaaaaaagtgtaacac-gotea ttttaatga ttegttaatgateegt ceo ggtogg--ac-aaaaggtoogt
aaaaaaaagtgtaacac-goteoa ttttaatga ttegttaatgateecgt coo ggtc g —ac aaaaggtcogt
aaaaaaaagtgtaacac gotca ttttaatga ttegttaatgateogt fatatal ggtc g —ac aaaaggtcogt
aaaaaaaagtgtaacac-getea ttttaatga ttegttaatgateegt coo ggte g —ac aaaaggtcogt

1110 1120 1130 1140 1150

caataatettattgtagegggtatagtttagtggtaaaagtgtgattegttea
Ccaa NN I N RN NN AN N NN NANON AN
caatnnnnnnnnnnn NN RN AN AN N NN NANON AN
caataatottattgtagegggtatagtttagtggtaaaagtgnnnnnnnnnnn
NN AN AN AN A N N AN AR AN NI NN ARAN AN AN
Ccaa NN I N RN NN AN N NN NANON AN
caanaatcttattgtagogggtatagtttagtggtaaaagtgtgattonnnnn
caataatottattgtagegggtatagtttagtggtaaaagtgnnnnnnnnnnn
NN AN AN N A N N A AN AN AN N NN A RO AN
caataatettattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataatcttattgtagegggtatagtttagtggtaaaagtgtgnnnnnnnnn
NN NN NN AN N NI RN AN NI NIRRT
caataategtattgtagegggtatagtttagtggtaaaagtgnnnnnnnnnnn
caataategtattgtagogggtatagtttagtggtaaaagtgnnnnnnnnnnn
caataatcocgtattgtagegggtatagtttagtggtaaaagtgnnnnnnnnnnn
caataategtattgtagegggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataategtattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataategtattgtagogggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataategtattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataategtattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataategtattgtagegggtatagtttagtggtaaaaginnnnnnnnnnnn
caataategtattgtagogggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataateogtattgtagegggtatagtttagtggtnnnnnnmNMNNINNNNNG
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UNELUM3
UHISFP1
UHISFS
UHISFG
UHISF4
UHISE3
TULONG3
TULONG4
ULONGS
UCALY1
UCALY2
TUARENA1
TUARENAZ
UARENAZ
UARENAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBB4
UGIEB3
UGIBBS
UGIBBG
UGIBBT7
UGIEBES
USTRI1
UINFL1
UFOLI1
UFOLIS
UFOLIZ
UFOLI3
UFOLI4
UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEOT1
UNEOT4
UNEOTS
UNEQT2
UNEOT3
USUBUL1
USUBUL4
USUBULZ
USUBUL3
USUBULS
USUBULG
UTRILO1
UTRILO4
UTRILOZ2
UTRILO3
UTRILOG
UNERV1
UNERV2
UNEEV3
UNEEV4
UNERVS
UNEERV&
UFLACL
UFLACS
UFLAC2
UFLAC3
UFLAC4
UCUCUL1
UCUCUL2
UCUCUC3

UHANA4

UNANAG

caataategtattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataategtattgtagegggtatagnnnnnnnnnnnnnnnnnnnnnnnnnnn
caataategtattgtagegggtatagnnnnnnnnnnnnnnnnnnnnannnnnn
caataategtattgtagegggtatagtttagtnnnnnnnnnnnnnnnnnnnnn
caataategtattgtagogggtatagnnnnnnnnnnnnnnnnnnnnnnnnnnn
NN A A A N N A AN AN AN N AN AN
caataategtattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataategtattgtagegggtatagnnnnnnnnnnnnnnnnnnnnnnnnnnn
caataategtattgtagogggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataateogtattgtagonnmnnmmnnnnnnnnInHnOHINOINOININHRANNANTNT
caataategtattgtagennnnmnmnnnnnnnnnnnnnnnnnonunaonnnnnn
NN A N A N A AN NN AN N NN NARON AN
[+3uhutohututshabahslahubuluhaholebutobohubutohututslobanslabubualulatotsbuttohutatobulatsiglanulabubutnlel
NN NN NN NN AN N NN AN NI NI NIRRT
caataatattattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataatattattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataatattattgtagegggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataatoatnnnnnnnnmMnnIMINIMOPIMAINAINNININANNANARNNTAANANT
NN AN AN N A N N A AN AN AN N NN A RO AN
caataatonnnnnnnnnnmnnnnnNnnNINONANNIN NN NANON TN
caataatcoatannnnnnmnmnnnmnnnnnnnononnnnONONHNOIIRONTIIHIT
caataatonnnnnnnnnnnMnnINMINIRNAINANANNNN NI NNANARNN AN AN
caataa tnnnnnnnnnmn NN NN AN NI NARON AN
[+3uhutohututshabahslahubuluhaholebutobohubutohututslobanslabubualulatotsbuttohutatobulatsiglanulabubutnlel
caataatnnnnnnnnnnmnmnnnmonnnnnnONINOINNONOOHIONARONTOIIT
NN AN AN A N N AN AN AN NI NN ARON AN AN
[aduhulvhuhatshabahslahabulahaholsbutobshubutohutuhshybanslabuhalubutotsbuttvhututobulabsislanulahabutnie]
[+3uhutohututshabahslahubuluhaholebutobohubutohututslobanslabubualulatotsbuttohutatobulatsiglanulabubutnlel
caataatnnnnnnnnonnnn NIRRT NANANNNNAN AN
caataa tnnnnnnnnnm NN AN NN NNANARON AN AN
[aduhutohututshabanslahubuluhaholebutobohubutohututslolansiabubualulatotsbuttohutatobulansiglanulahubutniel
caataatnnnnnnnnnmnmnnmoonmOnIHNONINONNONOOIANARONTANAN
caataateoattttgtagegggtatagtt tagtnnnnnnnnnmMIMNINAINNANTNG
caataatoannnnnnnmnmnnnnnNnRNIRONANNAN NI NNANARON AN AN
caataatcannnnnnnnnmnnnnnnnnNnNNONANNNN N NNANANON AN
caataatocannnnnnmmnmnnmnnnnnNnnOnNINNNNONONIANARONTONANL
caataateattttgtagegggtatagnnnnnnnnnnnnnnnnINHNANNNTNTG
caataatecattttgtagegggtatagtt tannnnnnnnnnnnnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataattectattgtagegggtatagtttagtggtaaaagtgtgnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtgtgattegttea
caataattetattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataattectattgtagegggtatagtttagtggtaaaagtgtgattegttea
caataattetattgtagegggtatagtttagtggtaaaagtgtgnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtgtgattegttea
caataattetattgtagegggtatagtttagtggtaaaagtgnnnnnnnnnnn
caataattectattgtagegggtatagtttagtggtaaaagtgtgattegtton
caataattetattgtagegggtatagtttagtggtaaaannmnnmnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtgtgattegtton
caataattetattgtagogggtatagtttagtggtaaaagtgtgattegtton
caataattetattgtageogggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaannnnnnnnnnnnnn
caataattetattgtagogggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtgnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataattectattgtagegggtatagtttagtggtaaaaginnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtggnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataattectattgtagegggtatagtttagtggtaaaagtggnnnnnnnnnn
caataattectattgtagegggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtgtgnnnnnnnnn
caataattetattgtagegggtatagtttagtggtaaaagtgtgattegttea
caataattatattgtagogggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataattatattgtagegggtatagtttagtggtaaaagtggnnnnnnnnnn
caataattatattgtagegggtatagtttagtggtaaaagtgtgnnnnnnnnn
caataatettattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataatettattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataatcttattgtagegggtatagtttagtggtaaaagtnnnnnnnnnnnn
caataatettattgtagegggtatagtttagtggtaaaagtgtgnnnnnnnnn
caataatettattgtagegggtatagtttagtggtnnnnnnnnnnnnnnnnnn
caataatcttattgtageogggtatagtttagtggtaaaagtgnnnnnnnnnnn

(continuagao)
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8.2 Matriz do alinhamento trnL-trnF

USIMUL1
UFPART1
UPART4
UPARTZ2
UPART3
UPARTS
ULACI3
ULACIG&
TULACTI4
TULACIS
UCucuUl
oCocU3
oCcoco2
TUNEOTZ2
UNEOT2
UNEOTS
USUBUL4
UTRIL1
UTRILZ2
UTRIL4
UTRIL&
UNERV1
UNERV&
UNEEV3
UNEEV2
UPUSS6
UFLACL
UFLAC2
UFLACS
UFLAC4
UFLACS
UGIEB3
UGIEBEB4
UGIBBS
USTRI1
UGIEBBS
TUINTE1L
UINTE2
UINFL1
UFOLI1
UFOLIS
UFOLI4
URENIZ2
URENI3
URENI4
URENIT
UNELU2
UNELU3
UNELUS
UNELU4
URENI&
TCALY1
UHISP1
UHISP4
UHISFS
UHISF&
ULONG3
TLONG4
TROST1
TROST4
UPUSSs2
TPUSS3
TROST2
UPUSSS
UPUSS4
TPUSS1
narenl
narend
unarend
nareni
narené
UNANAG
TAMETH3

nnnggtteaag
agtggttecaag
nntggttcaag
nnnggttcaag
nnnggtteaag
nnnggtteoaag
nnnggttcaag
agtggtteoaag

tocetetateeccaaacaagtot
teoecteotateoocccaaacaagecot
toccteotateoeoccaaacaageot
toccteotatececcaaacaageoot
tocetetateeccaaacaageot
teoecteotateoocccaaacaagecot
toccteotateoeoccaaacaageot
tocoteotateococaaacaagoot
agtggtteoaag tocetetateeccaaacaageot
nnnggttcaag teectetatecocccaaacaagecet
nnnnnnnnnnnnnnnnecctectatceccaageaageet
nnnggttoaag tocototateococaagoaagoot
NNNNNNNNNNNNE nnnotetatoocccaageaageot
nnnggttcaag teectetatececccacgeocaagtet
nnnnnnnnnnnnnnnnnnctctatceccacgeaagtet
nnnggttoaag tocototateococacgoaagtot
nnnggtteoaag
nnnggttcaag
nnnggttcaag
nnnggttoaag
nnnggtteoaag
nnnggttcaag
nnnggttcaag

teectetatecoccacacaagect
toccteotatececcacacaageoot
tocototateococacacaagont
teececteotateocccacacaagecot
toccteotateoeccacgoaagoot
toccteotateceoccacgoaageoot
nnnggtteaag tocctetateoeccacgoaageot
nnnggtteoaag teecteotateocccacgoaagocot
nnnnnnnnnnnnnnnnnnetotatoceccacgeaagect
nnnggttoaag tocototateocoocaagoaageoot
nnnggtteaag tocetetateecccaagoaageot
nnnnnnnnnnnnnnnnecctetatococccaageaagect
nnnggttcaag toccteotateoeoccaagoaageot
nnnnnnnnnnnnnnnneccteotatoocccaagoaagoot
nnnnnnnnnnnnnnnnecctetatoocccaaacaagtet
nnnnnnnnnnnnnnnnecctetatcocccaaacaagtet
nnnnnnnnnnnnnnnnecctectatceccaaacaagtet
nnnnnnnnnnnnnnnneccteotatoocccaaacaagtot
nnnggttoaag tocetetateecccaaacaagtot
nnnnnnnnnnnnnnnnecctetatcocccaaacaagtet
nnnggttcaag toccteotatececcaaacaagtet
nnnnnnnnnnnnnnnnnnetetatoocccaaacaagtot
nnnnnnnnnnnnnnnnecctetatococcaaacaagtot
nnnggttoaag toccteotateecccaaacaagtet
nnnnnnnnnnnnnnnnnectectatceccaaacaagtet
nnnggtteaag tocetetateececcaaataageot
nnnggtteoaag teecteotatecccaaataageot
nnnngtteoaag toccteotateeoccaaataagoot
nnnnnnnnnnnnnnnnecctectatceccaaataagect
nnnggtteaag tocetetateececcaaataageot
NNNNNNNNNNNNT nnnctetatooccaaataagoot
nnnggttcaag toccteotateeoccaaataagoot
nnnnnnnnnnnnnnnnnnotectatoceccaaataagect
nnnggtteaag tocetetateececcaaataageot
nnnggttcaag teectetatecocccaaacaagecet
ngtggttcaag toccteotateoeoccaaacaageot
nnnnnnnnnnnnnnnnecctotatoocccaaacaagoot
nNNNNNncaag tocetetateeccaaacaageot
nnnggttcaag teectetatecocccaaacaagecet
nnnnnnnnnnnnnnnnecctetatceccaaacaageet
nnnnnnnnnnnnnnnnnnntotatocccaaacaageot
nnnnnnnnnnnnnnetetatecccaaccaaagaagect
nnnggttcaagtecectetatcocccaaccaaagaagecet
nnnnnnnnnnnnnnetetatcecccaaccaaagaagect
nnnnnnnnnnnnnnntetateocccaaccaaagaagoot
nnnnnnnnnnnnnnntetatecccaaccaaagaagect
nnnnnnnnnnnnnnntetatcecccaaccaaagaagect
NNNONNNNONONONNONNNNoccccaaccaaagaagect
nnnnnnnnnnnnnectetatecccaaccaaagaagect
nnnggtteoaag teoecteotateoocccaaacaagecot
nnnggttcaag toccteotateoeoccaaacaageot
nnnggttcaag toccteotatececcaaacaageoot
nnnggtteaag tocetetateeccaaacaageot
nngggttcaag teectetatecocccaaacaagecet
nnnnnnnnnnnnnnnnnnetotatoecccaaacaaaccot
nnnnnnnnonnnonnnnnnnnnntocccaaccaagett

teoecteotateoocccacacaageoctattttaatttt

actcoccaaaaactttatoota
actcceocaaatotttatoota
actccccaaatctttatecta
actccoccaaatctttatecta
actococecaaateotttateoota
actcceocaaatotttatoota
actcctcaaatctttatecta
actoctoaaatotttatoota
actecctocaaateotttatoota
actcctocaaatetttatoeta
acttccaaaatatttatecta
acttoccaaaatatttatoota
acttecaaaatatttatoeta
actctcaaaatatttatcecta
actctcaaaatatttatecta
actoctoaaaatatttatoota
actctcaaaatatttatocta

attttactectcactctcaaaatatttatecta
attttactetcactectcaaaatatttatecta
attttactetecactoteoaaaatatttatocta
attttactetcactotcaaaatatttatocta

atttt
atttt
atttt
atttt
atttg
atttt
atttt
atttt
atttt
atttt
atttg
atttg
atttg
atttg
atttg
atttg
atttg
atttg
atttg
atttg
atttg
atttt
atttt
atttt
atttt
atttt
atttt
atttt
atttt
atttt
attgg
atttg
atttg
atttg
atttg
atttg
atttg
atttt
atttt
atttt
atttt
atttt
atttt
atttt
atttt
atttg
atttg
atttg
atttg
atttg
atttt
atttn

actctcaaaatatttatecta
actctcaaaatatttatecta
actctecaaaatatttatoeta
actctcaaaatatttatocta
actctcaaaatatttatetta
actocccaaaatatttatecta
actcccaaaatatttatoeta
actcccaaaatatttatoceta
actcccaaaatatttatecta
actocccaaaatatttatoota
actecteoaaaateotttatoeta
actctcaaaatctttatceta
actctcaaaatctttatecta
actococcaaaatotttatoota
actcccaaaatotttatoota
actcccaaaatctttgtecta
actcoccoccaaaatetttgtocta
actooccaaaatttttgtoota
actcocaaaacctttgtecta
actococaaaacctttgtoota
actcoccoccaaaacctttgtocta
actcocaaaateotttateoota
actcccaaaatotttatoota
actcccaaaatctttatecta
actcccaaaatctttatecta
actcocaaaateotttateoota
actcccaaaatotttatoota
actcccaaaatctttatecta
actocccaaaatctttatecta
actcocaaaateotttateoota
actcccaaaatctttatoeta
actcccaaaatatttatacta
actocccaaaatatttatoota
actcccaaaatatttatacta
actcccaaaatatttatacta
actcccaaaatctttatecta
actocccaaaatntttatoota
actgocaaaatctttatecta
actgeccaaaatctttatecta
actgocaaaatetttatoota
actgocaaaateotttatoota
actgocaaaatctttatecta
actgocaaaatetttatoeta
actgocaaaatetttatoota
actgocaaaatetttateeta
actcococaaaatcgttatetga
actococcaaaategttatotga
actcoccoccaaaategttatetga
actococaaaategttatetga
actcccaaaatcgttatetga
actaccaaaattattatcotg
actococcaaaatntttntocta
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tteecttteggttocaaa ttgottg
toeceottteggttogaaa ttgettg
toccttteggttogaaa ttgottg
tocottteggttogaaa ttgottyg
tocettteggttogaaa ttgottg
tecececttteggttogaaa ttgettg
toccttteggttogaaa ttgottg
tocottteggttogaaa ttgottyg
tocettteggttogaaa ttgottg
tecececttteggttogaaa ttgettg
taccttteggttacaaa ttggttt
tacottteggttacaaa ttggttt
taccttteggttacaaa ttggttt
t cgttacaaa ttgettt
t cgttacaaa ttgottt
t ocgttacaaa ttgottt
cttatactatacecttgeggttacaaa ttgettt
taccttgoggttacaaa ttgettt
taccttgoggttacaaa ttgottt
tacecttgoggttacaaa ttgottt
taccttgeggttacaaa ttgettt
taccttgoggttacaaa ttgettt
taccttgoggttacaaa ttgottt
tacecttgoggttacaaa ttgottt
taccttgoggttacaaa ttgettt
taccttgoggttacaaa ttgtttt
tacottttggttacaaa ttgottt
tacecttttggttacaaa ttgottt
taccttttggttacaaa ttgettt
taccttteggttacaaa ttgettt
tacottttggttacaaa ttgottt
tatetttecagttaaaaa tttottt
tatectttecagttaaaaa tttettt
tatctttecagttaaaaa tttottt
tatottteagttaaaaa tttottt
tatetttecagttaaaaa tttettt
tatctttecagttaaaaa tttattt
tatctttecagttaaaaa tttattt
tatettteagttaaaaa tttottt
[a] tttatctttecagttaaaaa tttettt
o tttatectttecagttaaaaa tttottt
o tttatctttecagttaaaaa tttottt
toccotteggttocaaa ttgottt
tocceotteggttocaaa ttgettt
toccctteggttocaaa ttgettt
tococottoggttocaaa ttgottt
toccotteggttocaaa tttottt
tocecctteggttocaaa tttettt
toccctteggttocaaa tttottt
tococotteggttocaas tttottt
toccotteggttocaaa ttgottt
teecttteggttacaaattgetttttgettt
taacttteggttacaaa ttgettt
taacttteggttacaaa ttgottt
taacttteggttacaaa ttgettt
taacttteggttacaaa ttgettt
cttaccttteggttacaaa ttgottt
cttacottteggttacaaa ttgottt
taccttteggttacaaa ttgettt
taccttteggttacaaa ttgettt
taccttteggttacaaa ttgottt
tacecttteggttacaaa ttgottt
taccttteggttacaaa ttgettt
taccttteggttacaaa ttgettt
taccttteggttacaaa ttgottt
tacecttteggttacaaa ttgottt
teocecctttecagttacaaa ttgettt
tocottteocagttacaaa ttgettt
tocottteoagttacaaa ttgottt

atttg
atttg
atttg

150 1€0

atttttatgattetttaac
attttgatgattetttgac
attttgatgattetttgac
attttgatgattetttgac
attttgatgattetttgac
attttgatgattetttgac
attttgatgattetttgac
attttgatgattetttgac

aacog
aacog
aaccg
aacog
aacog
aaccg
aaccg
aacog

attttgatgattetttgacaaaceg

attttgatgattetttgac
atttttatgattetttgeo
atttttatgattetttgeo
atttttatgattetttgee
atttttectaaattttttet
atttttctaaattttttet
atttttotaaattttttet
atttttttaattetttgac
atteottetaattetttgac
atteottetaattetttgac
attettetaattetttgac
attettetaattetttgac
atttttetaattetttgac
atttttetaattetttgac
atttttetaattetttgac
atttttectaattetttgac
atttttetaattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttaggattetttgac
atttttaggattetttgac
atttttaggattetttgac
atttttaggattetttgac
atttttaggattetttgac
ctttttetgattetttgac
ctttttetgattetttgac
ctttttettattetttgac
ctttttetgattetttgac
ctttttetgattetttgac
ctttttetgattetttgac
cttttttetgattetttgag
cttttttetgattetttgag
cttttttetgatteotttgag
cttttttetgattetttgag
cttttttetgattetttgag
cttttttetgattetttgag
cttttttetgatteotttgag
ottttttetgattetttgag
cttttttetgattetttgag
atttttagaattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttetgattetttgac
atttttttgattttttgac
atttttataattetttgac
atttttataattetttgac
atttttataattetttecac
atttttataattettteac
atttttataattetttgac
atttttataattetttgac
atttttataattetttgac
atttttataattettagac
atttttectgattettttac
atttttetgattettttac
atttttetgattettttac

aaccg
aaacg
aaacg
aaacg
ttgag
ttgag
ttgag
aaacg
adacg
aaacg
aaacg
aaacg
adacg
aaacg
aaacg
aaacg
adacg
aaacg
aaacg
aaacg
adacg
aaacg
aaacg
aaacg
aaacg
aaacg
aaacg
aaacg
aaacg
aaacg
aaacg
adacg
aaacg
gaacg
gaacg
gaacg
gaacyg
gaacg
gaacg
gaacg
gaacg
gaacg
aaacg

(continuagao)

actcccaaaatattcatcctaaccttacctttetttee
actcccaaaatattcateocctaaccttacctttetttoc
actcccaaaatatttatoeta [}

170 180 150

tagttgggegtaaatgacttteta
tagttgggegtaaatgacttteta
tagttgggegtaaatgacttteta
tagttgggegtaaatgactttota
tagttgggegtaaatgacttteta
tagttgggegtaaatgacttteta
tagttgggegtaaatgacttteta
tagttgggegtaaatgactttota
tagttgggegtaaatgacttteta
tagttgggegtaaatgacttteta
taggtgggegtaaattacttttte
taggtgggogtaaattacttttte
taggtgggegtaaattacttttte
tagatgagegtaaatgacttttte
tagatgagegtaaatgacttttte
tagatgagegtaaatgacttttta
tagetgagegtaaatgacttttte
tagetgagegtaaatgacttttteo
tagectgagegtaaatgacttttte
tagetgagegtaaatgacttttte
tagetgagegtaaatgacttttte
tagetgagagtaaatgacttttteo
tagotgagagtaaatgacttttte
tagetgagagtaaatgacttttte
tagctgagagtaaatgacttttte
taggtgagectaaatgacttttteo
tgagtggacgtaaatgacttttte
tgagtggacgtaaatgacttttte
tgagtggacgtaaatgacttttte
tgagtggacgtaaatgacttttte
tgagtggacgtaaatgacttttte
cagatggac-taaatgattttete
cagatggac- taaatgattttete
cagatggac-taaatgattttetec
aagatggac-taaatgatttttte
cagatggac-taaatgattttote
cagatggac gactttetc
cagatggac gacttteto
cagatggac-taaatgactttete
cagatggacaaaatttoctttaate
cagatggacaaaatttotttaate
cagatggacaaaatttotttaate
tagggggacaaaaatgacttttte
tagggggacaaaaatgacttttte
tagggggacaaaaatgacttttteo
tagggggacaaaaatgacttttte
tagggggacaaaaatgacttttte
tagggggacaaaaatgacttttte
tagggggacaaaaatgacttttteo
tagggggacaaaaatgacttttte
tagggggacaaaaatgacttttte
taggtggacgtaaataactttete

aaacgttaggtggacgtaaatgacttteta

aaacg
aaacg
aaacg
aaacg
aaacg
aacog
aaccg
aaccg
aacog
aacog
aaccg
aaccg
aacog
aaacg
aaacg
aaacg

taggtggacgtaaatgacttteta
taggtggacgtaaatgacttteta
taggtggacgtaaatgacttteta
taggtggacgtaaatgactttete
taggtggacgtaaatgactttote
tagttgggegtaaatgactttote
tagttgggegtaaatgacttteteo
tagttgggecgtaaatgactttete
tagttgggegtaaatgactttete
tagttgggegtaaatgactttote
tagttgggegtaaatgacttteteo
tagttgggecgtaaatgactttete
tagttggacgtaaatgactttete
tagttgggtttaaatgactgtate
tagttgggtttaaatgactgtate
tagttgggtttaaatgactgtate
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UNELU2
UNELU3
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TULONG4
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TUROST4
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UPUSS3
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atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
amgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acgtga
acatga
acatga
acatga
acatga
acatga
gtgtga
gtgtga
gtgtga
gtgtga
gtgtga
gtgtga
gtgtga
gtgtga
gtgtga
gtgtga
gtgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga
atgtga

(continuagao)

tagttgggtttaaatgactgtate
tagttgggtttaaatgactgtatec
tagttggtettaaatgactttate
taggoeggacgtaaatgactttote
taggoggacgtaaatgacttteteo
taggoggacgtaaatgactttete
taggtggacgtaaatgacttteta

toceottteoagttacaaa ttgettt atttttetgattettttac aaacg
toceottteocagttacaaa ttgottt atttttctgattettttac-aaacg
totetttegtttacaaa ttgo ttttatgettetttgac -aaacg
ttecttttggttacaaa ntggttttttttttttecagattetttg-c-aaatg
tttettteggttacaaa ttggttt tttttecagattetttg caaatg
tttettteggttacaaa ttggttt tttttocagattetttg caaatg
taacttteggttacaaa tttottt atttttegtattetttgac-aaacg
210 Z2Z0 230 240 250 280 Z
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tat agaatacac atcogaatttageaaataatecta atttaaatyg
tatagaataagaatacac atccgaatttagecaaagaatcctg atttaaatg
tatagaataagaatacac atcogaatttagocaaagaatecotg atttaaatg
tatagaataagaatacac atocogaatttageoaaagaateootyg atttaaatyg
tatagaataagaatacac atcogaatttageaaagaateootg atttaaatyg
tatagaataagaatacac atccgaatttagecaaagaatcctg atttaaatg
tatagaataagaatacac atcogactttagecaaataatocotg atttaaatg
tatagaataagaatacac atocogactttageoaaataateotyg atttaaatyg
tatagaataagaatacac atcogactttageoaaataatccotg atttaaatg
tatagaataagaatacac atcocgactttagecaaataatcctg atttaaact
tgt agaatacac atccaaatggagcaaagaatocoog atttaaatt
tgt agaatacac atoocaaatggagoaaagaatooog atttaaatt
tgt agaatacac atccaaatggagcaaagaatcoceg atttaaatt
tat agaatacac atacaaattaagcaaagaatcocog atttaaatg
tat agaatacac atacaaattaagcaaagaatcocog atttaaatg
tat agaatacac atacaaattgagecaaagaatococeg atttaaatyg
tat agaataca teocagcaaagaatocoea atttaaatg
tat agaataca tgagcaaagaatooeg atttaaatg
tat agaataca tgagcaaagaatooog atttaaatyg
tat agaataca tgagcaaagaatooceg atttaaatyg
tat agaataca tgagcaaagaatcceg atttaaatg
tat agaatacacatcecaatcecaaattgageoaaagaatecet atttaaatg
tat agaatacacateocaatocaaattgageoaaagaatecet atttaaatyg
tat agaatacacateoeaatoceaaattgageaaagaatecet atttaaatyg
tat agaatacacatccaatccaaattgagcaaagaatcecet atttaaatg
tat agaatacac atacaaattgagcaaagaatcotg atttaaatg
tatagaaatagaatacac atacaaattgagoaaagaatacog attaaaatyg
tatagaaatagaatacac atacaaattgagcaaagaatacog attaaaatg
tatagaaatagaatacac atacaaattgagcaaagaataceg attaaaatg
tatagaaatagaatacac atacaaattgagcaaagaataceg attaaaatg
tatagaaatagaatacac atacaaattgagoaaagaatacog attaaaatyg
tag agaatgeat gtegaaattgageoaaagaatcoceg atttaaatg
tag agaatgeat gtogaaattgageoaaagaatcoeg atttaaatg
tag agaatgeat gtogaaattgagoaaagaatcoog atttaaatg
tag agaatgeac gtogaaattgagoaaagaatooog atttaaatyg
tag agaatgeat gtegaaattgageoaaagaatcoceg atttaaatg
tat agaatgeac atccaaattgagocaaagaatooog atttaaato
tat agaatgcac atccaaattgagcaaagaatocoog atttaaatoc
tat agaatgeac atccaaattgageaaagaatooceg atttaaatyg
tat agaacgcac atccaaatttaggaaagaatcteg atttaaato
tat agaacgoac atccaaatttaggaaagaatcteg atttaaato
tat agaacgcac atococaaatttaggaaagaatotog atttaaato
tat agaatacac atococaaatttetecaaagaateocag atttaaatt
tat agaatacac atccaaatttectcaaagaatccag atttaaatt
tat agaatacac atccaaattteotcaaagaatoccag atttaaatt
tat agaatacac atoocaaatttotecaaagaatoocag atttaaatt
tat agaatacac atococaaatttetecaaagaateocag atttaaatt
tat agaatacac atccaaatttectcaaagaatccag atttaaatt
tat agaatacac atccaaatttotcaaagaatocag atttaaatt
tat agaatacac atoocaaatttotecaaagaatoocag atttaaatt
tat agaatacac atccaaatttotecaaagaatccag atttaaatt
tat agaatacac atccaaatttagecaaagaatcceg attaaaatg
tat agaatatac acaaaaatttagcaaagaatcocog atttaaatg
tat agaatatac acaaaaatttagoaaagaatooog atttaaatyg
tat agaatatac acaaaaatttagcaaagaatcceg atttaaatg
tat agaatatac acaaaaatttagcaaagaatcocog atttaaatg
tat agaatacac atccaaatttagecaaagaatcocogatttaaatttaaatg
tat agaatacac atococaaatttageaaagaatcocogatttaaatttaaatg
tat agaatacat atcataatttagcaaaaaatcctg atttaaato
tat agaatacat atcataatttagcaaaaaatecotg atttaaato
tat agaatacat atcataatttagcaaaaaatcotg atttaaatoc
tat agaatacat atcataatttagecaaaaaateotg atttaaato
tat agaatacat atcataatttagcaaaaaatcctg atttaaatec
tat agaatacat atcataatttagcaaaaaatecotg atttaaato
tat agaatacat atcataatttageoaaaaaateootg atttaaato

atgtga

70 280 230
attecacaate aatag ottt
attcacaatc aatag ectt
attcacaatc aatag ctt
attecacaate aatag ott
attecacaate aatag ottt
attcacaatc aatag ectt
attcactate aatag ctt
attecactate aatag ott
attcactato aatag-ctt
attcactate aatag ectt
attcacaacc aatag ctt
attocacaaco aatag ott
attcacaaco aatag-ctt
attgacaatg aatag ctt
attgacaatg aatag ctt
attgacaatg aatag ottt
attcacaato aatag-ctt
attcacaatc aatag ctt
attcacaate aatag ott
attecacaate aatag ottt
attcacaatc aatag ectt
attcacaatc aatag ctt
attecacaate aatag ott
attecacaate aatageoott
attcacaatc aatag ectt
attcacaatc aatag ctt
attooccaate aatag ott
attocccaate aatag-ctt
attceccaate aatag ectt
attocccaate aatag ctt
attooccaate aatag ott
attcacaato aatag-ctt
attcacaate aatag-ctt
attcacaatec aatag ctt
attecacaate aatag ottt
attcacaato aatag-ctt
attcacaatc aatag ctt
attcacaatec aatag ctt
attecacaate aatag ottt
attcacaato aatag-ctt
attcacaatc aatag ctt
attcacaate aatag ott
attecacecate aatag ottt
attcaccatc aatag ectt
attcaccate aatag ctt
attocaccate aatag ott
attecacecate aatag ottt
attcaccatc aatag ectt
attecaccate aatag ctt
attocaccate aatag ott
attcaccato aatag--tt
attcaccatc aatag ectt
attcaccate aatag ctt
attocaccate aatag ott
attcaccato aatag-ctt
attcaccate aatag ctt
attcaccata aatag ctt
attecacecata aatag ottt
attcaggato aatag-ctt
attcaggate aatag ctt
attcaggate aatag ctt
attecaggate aatag ottt
attcaggatc aatag ectt
attcaggate aatag ctt
attoaggate aatag ott

66



UPUSS1
uwarenl
naren3
narend
narend
uarentd
TUHANAG
TAMETHS3
UTRIC3
UTRIC4
UPRAELZ2

USIMUL1
UPART1
UPART4
UPART2
UEBART3
UPARTS
ULACI3
ULACIG
ULACT4
ULACIS
UCuCyl1
UCUCU3
oCucuz2
UNEOT2
UNEOT3
UNEOTS
USUBUL4
UTRIL1
UTRIL2
UTRIL4
UTRILG
UNERV1
UNEERV&
UNEEV3
UNEEV2
UPUSS6
UFLACL
UFLACZ
UFLAC3
UFLACA
UFLACS
UGIBB3
UGIBE4
UGIEBD
USTRI1
UGIBBS
UINTEL
UINTE3
UINFL1
UFOLI1
UFOLIS
UFOLI4
URENIZ2
URENI3
URENI4
URENIT7
UNELUZ2
UNELU3
UNELUS
UNELU4
URENI&
UCALY1
UHISFP1
UHISP4
UHISFS
UHISFG
ULONG3
TULONG4
UROST1
TUROST4
UPUSS2

(continuagao)
atgtga-tat agaatacat atcataatttagcaaaaaatcotg atttaaatec attecaggate aatag-ctt
atgtga tat agaatacac atcocattttagecaaagaatocoeg attgaaatg attcacaate aatag ctt
atgtga tat agaatacac atcocattttageaaagaatooceg attgaaatg attecacaate aatag ottt
atgtga-tat agaatacac atcocattttageaaagaatcceg attgaaatg-annnnnaanc nnnng-ectt
atgtga tat agaatacac atcocattttagecaaagaatooog attgaaatg attcacaate aatag ctt
atgtga tat agaatacac atcocattttagecaaagaatocoeg attgaaatg attcacaate aatag ctt
atgtga tat agaatacac acccaaatttageaaagaateocag attcaaatgaatteacaatt aatag ottt
atgtaa-tat agaatacac atccaaatttageaaagaatcceg atttaaata-attcaccatcaataaatag-ctt
atgtaa-tat agaatacac gtoctaatttageoaaaaaatcoog atttaaata-attcaccatcaataaatag-ctt
atgtaa-tat agaatacac gtooctaatttagoaaaaaatooog atttaaata-atteaccatecaataaatag-ott
atgtgattat agaatatac

310 320 330 340 350 380 370 380 330
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actgaaacoct aaaaagtggte tttttgaagateaa
acttaaacct caaaagtggtc tttttgaagatec
acttaaacct caaaagtggte tttttgaagate
acttaaacot caaaagtggte tttttgaagate
acttaaacect caaaagtggteoc tttttgaagatec
acttaaacct caaaagtggtc tttttgaagatec
actgaaacct caaaagtggte tttttgaagate
actgaaacoct caaaagtggte tttttgaagate
actgaaacct caaaagtggteoc tttttgaagatec
actgaaacct caaaagtggtec tttttgaagate
actgaaattg aaaaagaggtec cttttgaaaate
actgaaattg aaaaagaggte cttttgaaaate
actgaaattg aaaaagaggtoc cttttgaaaatc
actgaaactg aaaaagttgte tttttgaagate
actgaaactyg aaaaagttgte tttttgaagate
actgaaactg aaaaagttgte tttttgaagate
actgaaacgg aaaaagttgtcttttt-atttttaaagate
actgaaactg aaaaagttgte tttttgaagate
actgaaactyg aaaaagttgte tttttgaagate
actgaaactg aaaaagttgte tttttgaagate
actgaaactg aaaaagttgtc tttttgaagatec
actgaaactg aaaaagttgte tttttgaagate
actgaaactyg aaaaagttgte tttttgaagate
actgaaactg aaaaagttgte tttttgaagate
actgaaactg aaaaagttgtc tttttgaagatec
actgaaacgyg aaaaagttgte tttttgaagate
actgaaactyg aaaaagtggte tttttgaagate
actgaaactg aaaaagtggtoc tttttgaagatec
actgaaactg aaaaagtggte tttttgaagate
actgaaactyg aaaaagtggte tttttgaagate
actgaaactg aaaaagtggte tttttgaagate
actgaaactg aaaaagtggtoc gttttgaagatt
actgaaactg aaaaagtggtec gttttgaagatt
actgaaactyg aaaaagtggte gttttgaagatt
actgaaactg aaaaaaatggte gttttgaagatt
actgaaactg aaaaagtggtoc gttttgaagatt
actgaaactg aaaaagtggtec tttttgaagatt
actgaaactyg aaaaagtggte tttttgaagatt
actgaaactg aaaaaagtggte tttttgaagatt
actgaaactg aaaacgtggtc tttttgaagatt
actgaaactg aaaacgtggte tttttgaagatt
actgaaactyg aaaacgtggte tttttgaagatt
actgaaactt taaaggtggte ttttttaagatt
actgaaacaa taaaggtggtc ttttttaagatt
actgaaactt taaaggtggtc ttttttaagatt
actgaaactt taaaggtggte ttttttaagatt
actgaaactt taaagggggtc ttttttaagatt
actgaaactt taaagggggtc ttttttaagatt
actgaaactt taaagggggtc ttttttaagatt
actgaaactt taaagggggte ttttttaagatt
actgaaactt taaaggtggtc ttttttaagatt
acttaaactt taaaagtggtec tttttgaagatcaaattgaag
acttaaacttgaaaacgaatacttaaacttgaaaagtggtcoctttaacttaaaaaaaaaagoggte ttttttaagate
acttaaacttgaaaacgaatacttaaacttgaaaagtggtetttaacttaaaaaaaaaagoggte ttttttaagate
acttaaacttgaaaacgaatacttaaacttgaaaagtggteotttaacttaaaaaaaaaageggto ttttttaagate
acttaaacttgaaaacgaatacttaaacttgaaaagtggtotttaacttaaaaaaaaaagoggte ttttttaagate

acttaaactt

acttaaactt

actgaaactt cgacagtggtc
actgaaactt cgacagtggte
actgaaactt ogacagtggte

gaaaagtggtettttttttttttgaagate
gaaaagtggtettttttttttttgaagate

tttttaaagatec
tttttaaagate
tttttaaagate
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UPUSS3
UROST2
UPUSSS
TFUSS4
UPUSS1
uwarenl
naren3
narend
narend
narent
TUHANAG
TAMETHS
UTRIC3
UTRIC4
UPRAELZ2

USIMUL1
UPART1
UPART4
UPART2
UEBART3
UPARTS
ULACI3
ULACIG&
ULACT4
ULACIS
UCuCyl
UCUCU3
oCcucuz2
UNEOT2
UNEOT3
UNEOTS
USUBUL4
UTRIL1
UTRIL2
UTRIL4
UTRILG
UNERV1
UNEERV&
UNEEV3
UNERV2
UPUSS6
UFLACL
UFLACZ
UFLAC3
UFLACA
UFLACS
UGIBB3
UGIBE4
UGIEBBS
USTRI1
UGIBBS
UINTEL
UINTE3
UINFL1
UFOLI1
UFOLIS
UFOLI4
URENIZ
URENI3
URENI4
URENIT7
UNELUZ2
UNELU3
UNELUS
UNELU4
URENI&
UCALY1
UHISFP1
UHISP4
UHISFES
UHISFG
TULONG3

actgaaactt
actgaaactt
actgaaactt
actgaaactt
actgaaactt
actgaaactt
actgaaactt
actgaaactt
actgaaactt
actgaaactt
actgaaacteo
actgaaactt
actgaaactt
actgaaactt

410 420 430 440

aaatttaagtagttggataaaaatttgtaat

[slalalela

aaatttecagtagttggataaaaatttgtaatcececce
aaatttcagtagttggataaaaa ttgtaatccececce
aaatttecagtagttggataaaaatttgtaatoceoeee
aaatttecagtagttggataaaaatttgtaatceceoceco
aaatttcagtagttggataaaaatttgtaatcceecece

aaattgaagtagttggataaaaatttgtaat
aaattgaagtagttggataaaaatttgtaat
aaattgaagtagttggataaaaatttgtaat
aaattgaagtagttggataaaaa ttgtaat
aaatttaagtatttggggaaaaatttgtaat
aaatttaagtatttggggaaaaatttgtaat
aaatttaagtatttggggaaaaatttgtaat
aaattcaggtacttggggaaacatttgtaat
aaatteoaggtacttggggaaacatttgtaat
aaattecaggtacttggggaaacatttgtaat
aaattaaatttaaattaaagtacttggggaaacatttgtaat
aaattaaagtacttggggaaacatttgtaat
aaattaaagtacttggggaaacatttgtaac
aaattaaagtacttggggaaacatttgtaat
aaattaaagtacttggggaaacatttgtaat
aaattaaagtacttggggaaacatttgtaa
aaattaaagtacttggggaaacatttgtaa
aaattaaagtacttggggaaacatttgtaa
aaattaaagtacttggggaaacatttgtaat
aaattaaagtacttggggaaacatttgtaat
aaattaaagtacttggagaataatttgtaat
aaattaaagtacttggagaataatttgtaat
aaattaaagtacttggagaataatttgtaat
aaattaaagtacttggagaataatttgtaat
aaattaaagtacttggagaataatttgtaat
aaattaaaggacttggagaaaaattttgaat
aaattaaaggacttggagaaaaattttgaat
aaattaaaggacttggagaaaaattttgaat
aaattaaaggacttggagaaaaattttttat
aaattaaaggacttggagaaaaatttttaat
aaattaaaggacttggagaaaaatttgtaat
aaattaaaggacttggagaaaaatttgtaat
aaattaaaggacttggagaaaaatttgtaat
aaattaaaggacttgtagaaaaatttgtaat
aaattaaaggacttgtagaaaaatttgtaat
aaattaaaggacttgtagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaac
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttgtagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgaate
aaattaaagtacttggagaaaaatttgtaat
aaattaaagtacttggagaaaaatttgtaat
aaatteaagtacttggagaaaaatttgtaat

aaatt
aaatt
aaatt

cooco
coocoo
cocoo
cocco
ctac
octac
ctac
cgato
ogato
cgaco
ctacc
tacc
taco
taco
ctacc
ctacc
otaco
ctaco
ctacc
ctacc
octaco
ctaco
ctacoc
ctacc
octaco
ctoto
cteto
ctoto
octote
ctote
cteto
otote
octote
a-ctoc
atctc
atcto
taco
cacc
ctacc
otaco
ctaco
ctacoc
ctacc
octaco
ctaco
ctatc
ctcac
teac
cocac
coac
otoo

450

(continuagao)

cgacagtggte tttttaaagate
cgacagtggte tttttaaagate
cgacagtggte tttttaaagate
cgacagtggto tttttaaagatc
cgacagtggte tttttaaagate
agaaatcgaaagtggt - —ctttttaagate
agaaategaaagtggt - —ctttttaagate
agaaatecgaaagtggt--ctttttaagate
agaaatcgaaagtggt - —ctttttaagate
agaaatogaaagtggt - —cotttttaagate
ataaagtggte tttttggagate
taaaagtgttc tttttgaagatec
taaaagtgtte tttttgaagate
taaaagtgtte tttttgaagate
480 470 4380 450
cttteocctttaattgacatagacectea-ceategactaaaata

ctttecectttaattgacatagaccecagecatecgactaaaata
cttteceoctttaattgacatagaccocagocategactaaaata
cttteoootttaattgacatagaccocag catoegactaaaata
cttteocctttaattgacatagaccecag-catecgactaaaata
cttteoeoctttaattgacatagacceocag catogactaaaata
cttteeoctttaattgacatagaocnnnnnnnnnnnnnnnnnnnn
cttteeceotttaattgacatagacceocagocategactaaaata
cttteocctttaattgacatagaccecagecatogactaaaata
cttteoeoctttaattgacatagaccocagocatogactaaaata
coctacttttaattgacatagaceteag catogactaaaate
coctacttttaattgacatagaceteag categactaaaateo
ccetacttttaattgacatagacctecageoecategactaaaate
cocteococtttaattgacatagaccocagocatoga taaaata
coctoootttaattgacatagaccocagocatoga taaaata
cocteceocctttaattgacatagacceocagocatega taaaata
ccetecectttaattgacatagaccteageoecatega taaaate
cocteooctttaattgacatagaccteoagocatogactaaaateo
coctoootttaattgacatagacotoagocategactaaaate
cocteceocctttaattgacatagaccteagocategactaaaate
ccetecectttaattgacatagaccteageoecatega taaaate
cocteococtttaattgacatagacctoagogategactaaaate
coctoootttaattgacatagacotoagogatoegactaaaate
coceteoocctttaattgacatagacectecagegatogactaaaate
cocteoeoctttaattgacatagacctecagogateogactaaaate
cocteococtttaattgacatagaccocagocateg ctaaaate
cotteoeocotttaattgacatagacceocagocatege taaaateo
coctteocctttaattgacatagaccecageecatege-taaaateo
cotteoeoctttaattgacatagacceocagocatoge taaaateo
coctococtttaattgacatagaccocagocatoga taaaate
cotteoeocotttaattgacatagacceocagocategactaaaate
cttteocctttaattgacatagaacccagteateg-ataaaata
cttteoceoctttaattgacatagaacccagteateog ctaaaata
cttteoootttaattgacatagaacocagtoateg ctaaaata
cttteecetttaattgacatagaaceccagteateg ctaaaata
ctttecectttaattgacatagaaceccagtecatecgactaaaata
cttteoeoctttaattgacatagaacccagteatoaactaaaata
cttteocotttaattgacatagaacocagteatoaactaaaata
cttteecetttaattgacatagaacecagteategactaaaata
ctttecectttaattgacatagaaceccagtecatecgactaaaata
cttteoeoctttaattgacatagaacoccagteatogactaaaata
cttteoocotttaattgacatagaacocagteateg ctaaaata
cttteocctttaattgacatagaccecagacatogacaaaaata
ctttecectttaattgacatagaccecagacatcgacaaaaata
cttteceoctttaattgacatagaccocagacateog aaaaaata
cttteocotttaattgacatagaccocagacatog aaaaaata
cttteocctttaattgacatagaccecagacatog-caaaaata
cttteoeoctttaattgacatagacceocagacatog caaaaata
cttteceoctttaattgacatagaccocagacateg caaaaata
cttteeceotttaattgacatagacceocagacategacaaaaata
cttteocctttaattgacatagaccecagacatogacaaaaata
cttteoeoctttaattgacatatacceocagteateog ctaaaata
cttteceoctttaattgacatagaccocagtecategactaaaata
ctttecetttaattgacatagaccecagteategactaaaata
ctttecectttaattgacatagaccecagteatecgactaaaata
cttteoeoctttaattgacatagacceocagteatogactaaaata
cotttoctttaattgacatagaccocagteateg ctaaaata
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ULONG4
UROST1
TROST4
TFUSS2
UPUSS3
UROST2
UPUSSS
TFUSS4
UPUSS1
narenl
naren3
narend
narend
narent
TUHANAG
TAMETHS
UTRIC3
UTRIC4
UFRAELZ

USIMUL1
UPART1
UPART4
UPART2
UEBART3
UPARTS
ULACI3
ULACIG&
ULACT4
ULACIS
UCUCU1
UCUCU3
oCcucuz2
UNEOT2
UNEOT3
UNEOQTS
USUBUL4
UTRIL1
UTRIL2
UTRIL4
UTRILG
UNERV1
UNEEV&
UNEEV3
UNERV2
UPUSS6
UFLACL
UFLACZ
UFLAC3
UFLACA
UFLACS
UGIBB3
UGIBE4
UGIBBS
USTRI1
UGIBBS
UINTE1
UINTE3
UINFL1
UFOLI1
UFOLIS
UFOLI4
URENIZ
URENI3
URENI4
URENIT7
UNELUZ2
UNELU3
UNELUS
UNELU4
URENI&
UCALY1
UHISP1

(continuagao)
aaattcaagtacttggagaaaaatttgtaat cteo cottteoctttaattgacatagaccecagteategactaaaata
aaatttaagtaattggagaaaaatttgtaat —cecce- —ctttecocctttaattgacatagaccocagocategactaaaatt
aaatttaagtaattggagaaaaatttgtaat -ecece- -ctttecectttaattgacatagacecocageocategactaaaatt
aaatttaagtaattggagaaaaatttgtaat--ccce--cttteoectttaattgacatagaccocagecategactaaaatt
aaatttaagtaattggagaaaaatttgtaat —ccce- —cttteccectttaattgacatagaccocagocategactaaaatt
aaatttaagtaattggagaaaaatttgtaat cceocce —ctttecoctttaattgacatagaccocagocategactaaaatt
aaatttaagtaattggagaaaaatttgtaat ceecce- -ctttecectttaattgacatagacecocageocategactaaaatt
aaatttaagtaattggagaaaaatttgtaat-ceocce--cttteoectttaattgacatagacceocagecategactaaaatt
aaatttaagtaattggagaaaaatttgtaat ceccce- —ctttecocctttaattgacatagaccocagocategactaaaatt
aaattgaagtacttggogaaaaatttgtaat —coce- —cttteocotttaattgacatagacococagteategactaaaata
aaattgaagtacttggogaaaaatttgtaat - cece- -—ctttecetttaattgacatagacecocagteategactaaaata
Ada b nnnnn NN N N A A A A T T N N N A A A N N N N N N DN AN AN AN
aaattgaagtacttggeocgaaaaatttgtaat —cecce- —cttteccctttaattgacatagaccocagteategactaaaata
aaattgaagtacttggeoaaaaaatttgtaat —coce —cttteocotttaattgacatagacococagteatoegactaaaata

aaattgaaggacttggataaaaatttgtaat

cococogocctoectttaattgacatagacocecgtttatogactaaaata

aaaggatttggagaaaaatttctaat ctacc —ctttecectttaattgacatagacceccagtecattgacnaaaata
aaaggacttggegaaaaatttcotaat ctacc —ctttococtttaattgacatagaccocagtaattgactaaaata
aaaggacttggogaaaaatttotaa otace —cttteoooctttaattgacatagacococagtaattgactaaaata
acaaaaatttgtaat-ctecac--cttteecectttaattgacatacaccccagtecategactaaaata

510 520 520 540 550 =10 570 580

gattactacgetgggaatggtogggatagetecagetggtagageagaggactgaaaatectegtgtocaccagttecaaatn
gattactacgeotgagaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtocaccagttoaaann
gattactacgotgagaatggtegggatageoteocagetggtagageagaggactgaaaatectegtgtocaccagttoaaatn
gattactacgotgagaatggtegggatageteagetggtagageagaggactgaaaateoctegtgteaccagttoaaatn
gattactacgetgagaatggtogggatagetecagetggtagageoagaggactgaaaatectegtgtecaccagtteaaata
gattactacgotgagaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtocaccagttoaaatn

N T A T T N T T T D T A A N T T N T A N A A A N N A N N N N N AN AN AN NN NN NN AR
gattaagacgotgagaatggtegggatageteagetggtagageagaggactgaaaateoctegtgteaccagttoaaata
gattaagacgetgagaatggtocgggatagetecagetggtagageagaggactgaaaatectegtgtecaccagttcaaatn
gattaagacgotgagaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtocaccagttocaaata
atgggttactacgoagggaatggtcgggatagoteagotggtagageagaggactgaaaatectegtgtoaconnmnnnnnnn
atgggttactacgoagggaatggtegggatagoetecagetggtagageagaggactgaaaateectegtgteaccagttoaaann
atgggttactacgecagggaatggtegggatagetecagetggtagageagaggactgaaaatecctogtgtcacennnnnnnnnn
gagtatgggttactacggaaggaatggtegggatageteoagetggtagageoagaggactgaaaatectegtgtcannnnnnnnnnnn
gagtatgggttactacggaaggaatggtegggatagotocagetggtagageagaggactgaaaatectegtgtcannnnnnnnnnnn
gagtatgggttactacggaaggaatggtegggatagoteagetggtagageagaggactgaaaateetegtgtcaconnnnnnnnnn
gagtatgggttactacgeaaggaatggtegggatagetecagetggtagageagaggactgaaaatecetegtgtcacennnnnnnnnn
gagtatgggttactacgoaaggaatggtegggatagetoagetggtagageagaggactgaaaatectegtgtocaccagttoaaatn
gagtatgggttactacgoaaggaatggtegggatagotocagetggtagageagaggactgaaaatectegtgtcaonnnnnnnnnnn
gagtatgggttactacgeaaggaatggtegggatageteocagetggtagageagaggactgaaaateoceotogtgtocannnnnnnnnnnn
gagtatgggttactacgeaaggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtcannnnnnnnnnnn
gagtatgggttactacgoaaggaatggtegggatagetoagetggtagageagaggactgaaaatectegtgtocaccagttoaaatn
gagtatgggttactacgoaaggaatggtegggatagoteagetggtagageagaggactgaaaateetegtgtcannnnnnnnnnnn
gagtatgggttactacgeaaggaatggtegggatageteocagetggtagageagaggactgaaaatoceotogtgtocaccagttocaaatn
gagtatgggttactacgeaaggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtocaccagttoaaann
gagtatgggttactacggaaggaatggtegggatagetoagetggtagageagaggactgaaaatectogtgtocaconnnnnnnnnn
gagtacgagttactatgoagggaatggtegggatagoteagetggtagageagaggactgaaaateetegtgtcannnnnnnnnnnn
gagtacgagttactatgeagggaatggtegggatageteocagetggtagageagaggactgaaaateoceotogtgtocannnnnnnnnnnn
gagtacgagttactatgeoagggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtcannnnnnnnnnnn
gagtacgagttactatgoagggaatggtegggatagotcagetggtagageagaggactgaaaatectogtgtcaonnnnnnnnnnn
gagtacgagttactatgoagggaatggtegggatagoteagetggtagageagaggactgaaaateetegtgtcannnnnnnnnnnn
gagtatgggttactacgecgggactggtegggatagetecagttggtagageagaggactgaaaatecectogtgtcacennnnnnnnnn
gagtatgggttactacgoogggactggtegggatageteoagttggtagageagaggactgaaaatectegtgtcaconnnnnnnnnn
gagtatgggttactacgoogggactggtegggatagotocagt tggtagageagaggactgaaaatectegtgtcaconnnnnnnnnn
gagtatgggttactacgoogggactggtegggatagoteagt tggtagageagaggactgaaaateetegtgtcannnnnnnnnnnn
gagta tnnnnnnnnn NN N A A N N N N A A A N N N NN AN AN AN NN AN N NN AN TN
gagtatgggttactacgoogggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtcacnnnnnnnnnnn
gagtatgggttactacgoogggaatggtegggatagotocagetggtagagoagaggactgaaaatectegtgtocaccagt toaaatn
gagtatgggttactacgtegggaatggtegggatageteocagetggtagageagaggactgaaaateocotogtgtocannnnnnnnnnnn
gagtatgggttactacgecgagaaaggtegggatagetecagetggtagageagaggactgaaaatecctegtgtcannnnnnnnnnnn
gagtatgggttactacgoogagaaaggtegggatageteoagetggtagageagaggactgaaaatectogtgtcacnnnnnnnnnnn
gagtatgggttactacgoogagaaaggtegggatagotocagetggtagageagaggactgaaaatectegtgtcannnnnnnnnnnn
gagtatgggttgetacactgggaatggtegggatageteocagetggtagageagaggactgaaaateocotogtgtocacnnnnnnnnnnn
gagtatgggttgeotacactgggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtocaccagtteoaaatn
gagtatgggttgeotacactgggaatggtegggatageotoagetggtagageagaggactgaaaatectegtgtocaccagttoaaann
gagtatgggttgetacactgggaatggtegggatagotecagetggtagageagaggactgaaaateetegtgtocaccagttoaaatn
gagtatgggttgetacactgggaatggtegggatageteocagetggtagageagaggactgaaaateocotogtgtocannnnnnnnnnnn
gagtatgggttgeotacactgggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtcannnnnnnnnnnn
gagtatgggttgetacactgggaatggtegggatagetoagetggtagageagaggactgaaaatectogtgtcacnnnnnnnnnnn
gagtatgggttgetacactgggaatggtegggatagoteagetggtagageagaggactgaaaateetegtginnnnnnnnnnnnnn
gagtatgggttgetacactgggaatggtegggatagetecagetggtagageagaggactgaaaatecectogtgtcacnnnnnnnnnnn
gagtatgggttactacgetgggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtocaccagtteoaaatn
gagtatgggttactacgottggaatggtegggatagotocagetggtagagoagaggactgaaaatectegtgtoeaccagttoaaatn
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UHISFP4
UHISPS
UHISF&
TULONG3
ULONG4
UROST1
TROST4
TFUSS2
UPUSS3
TROST2
UPUSSS
TFUSS54
UPUSS1
narenl
naren3
narend
warend
narent
UHANAG
TAMETHS
UTRIC3
UTRIC4
UFRAELZ

(continuagao)

gagtatgggttactacgettggaatggtegggatageteoagetggtagageagaggactgaaaatectegtgtocaccagttoaaann
gagtatgggttactacgeottggaatggtegggatagetoagetggtagageagaggactgaaaatectegtgtocaccagttoaaann
gagtatgggttactacgotiggaatggtegggatagoteagetggtagageagaggactgaaaateetegtgtcaconnnnnnnnnn
gagtatgggttactacgettggaatggtegggatagetecanctggtagageanaggactgaaaateoceotogtgtocacennnnnnnnnn
gagtatgggttactacgetnggaatggtegggatageteoanctggtanageoaaaggactgaaaatectegtgtocaconnnnnnnnnn
gegtattggttactacnetgannnnnnnnnnnnnnnnnnonnon NN ANINONINNADIANONANAANTAANT
gogtattggttactacgotgagaatggtegggatagoteagt tggtagageagaggactgaaaatectegtgtcaconnnnnnnnnn
gegtattggttactacgetgagaatggtegggatageteoagttggtagageagaggactgaaaatocotonnnnnnnnnnnnnnnnnn
gogtattggttactacgetgagaatggtegggatageteagttggtagageagaggactgannnnnnnnnnnnnnnnnnnnnnnnnn
gogtattggttactacnotgannnnnnnnnnnnnnmnnn N nn NN NN AN AN NN NN AN AN
gogtattggttactacgotgagaatggtegggatagoteagt tggtagageagaggactgaaaateetegtgtennnnnnnnnnnnn
gegtattggttactacgetgagaatggtegggatagetecagttggtagageagaggactgaaaatecectogtgtnnnnnnnnnnnnnn
gogtattggttactacgetgagaatggtegggatageteoagttggtagageagaggactgaaaatectegtgtcaconnnnnnnnnn

gttactatgetgggaatggeoogggatageteagotggtagagoagaggactgaaaatootegtgtcaconnnnnnnnnn

gttactatgetgggaatggeegggatagetecagetggtagageagaggactgaaaatectegtgteaccagtteaaatn
I T A T T I T T T A A T T T T T A A A N A N A N N A N AN A RN AA NN TN IO NIRRT

gttactatgetgggaatggeogggatagetecagetggtagageagaggactgaaaatectegtgtecaccagttoaaatn

gttactatgetgggaatggeoogggatageteagotggtagagoagaggactgaaaatootegtgteaccagttoaaatn
gegtatggattactacgetgggaatggtegggatageteocagttggtagageagaggactgaaaatocotogtgtocannnnnnnnnnnn
gagtatgggttactnencagggaatggtegggatancteagetggnanageanaggactgaaaateceteoegtgtcacennnnnnnnnn
gagtatgggttactacacagggaatggtegggatagetocagetggtagageagaggactgaaaatectegtgtocaccagttoaaatn
gagtatgggttactacacagggaatggtegggatagotocagetggtagageagaggactgaaaatectegtgtocaccagt toaaata
gagtatgggttactacgettggaatggtegggatageteocacetggtagageagaggactgaaaatcotogtgteocaccagttocaaatn
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8.3 Matriz do alinhamento coxl

USIMUL
TAMETHS
UPART3
ULACIZ
UPART2
ULACIG&
ULACTI4
TULACT1
UPART4
UFPARTS
ULONG4
TULONG3
UPART1
UNELU3
ULONGS
UTRIC3
UTRICS
TAMETHS
UHISP2
UHISPS
UHISF3
UHISP6
UHISP4
URENIF3
URENIF4
UNELU2
UAMETH1
TAMETH4
TCALY1
UCALY2
narenl
nareni
narend
naren?
narent
UGIEBB1
UTRILG
UNERV&
UFOLI3
UGIEBB2
UNEOT1
UNEOT2
UNEOTS
USUBUL1

USIMUL
UAMETHS
UPART3
ULACIZ
UPARTZ2
ULACIG
ULACT4
ULACT1
UPART4
UPARTS
TULONG4
TULONG3
UPART1
UNELU3
ULONGS
UTRIC3
UTRICS
UAMETH3
UHISP2
UHISFS
UHISFE3
UHISF®
UHISP4
URENIF3
URENIF4
UNELU2

30

nnnnnnnnnnnnnnnnnnnnonononnnononnnonnonnonnnnonnnononnnneatetettteggttetteggtt tgt tatggnnnnnn t teagatt

N A T A T T T A A N T N N A A A N NN AN N A NI RN NAN AT
nnnnnnnnnnnnonnnnonnnnnnnononnononnnnnnnnnnnnnnataccageatetetttoggttetteggtttgttat
I A L A I T D A A T N I A A N AN NN AN NI AN AN AR NAN AT
nnnnonnnnnnnnnnnnnnnonnnonnnnnnnnnnnnnnnonnnonnnnngeatetettteggttetteggtttgttat
nnnnnnnnnnnnonnnonnnnnnnonnnonnnnnnnnnnnnnonnnnnecageatetettteggttetteggtt tgttat
I A T A T T D A A N T N I T A A N NN AN NI AN NI RN AN AN
NN nNnNnnnnnnInnnInnInInnInnnnnInInnnnnnnnnnnnnnnatetetttoggttottoggtttgttat
nnnnnnnnnnnnnnnnnnnnnnnonnnnnnnnnnnnnnnnnnnnaccageatetettteggttetteggtttgttat
nnnnnnnnnnnnonnnonnnnnononnnonnnnnnonnnnnononnnnnecageatetettteggttetteggtt tgttat
tacaaccttttttgateotgotggagggggagacnnnnnattataccageatetetttoggttetteggtttgttat
NN nnnnnnnInInnInnnInnInInnnInnnnnnnnnageatetetttoggttoettoggtt tgnna

nnnnnnnnnnnnnnnnnnnnonnononnnnnnnnnnnnnnnnnataccageatetettteggttetteggtttgttat
nnnnnnnnnnnnngatececegetggagggggagacccaatattataccageatetettteggttetteggtttgttat
nnnnnnnnonnnnonnnonnnonnnnononnononnonoonnnnnnnntataccageatetetttoggttettoggtttgt tat
NN nnnnInnnInnInInnInnnnnInInnnnnnnnnnneageatetetttoggttoettoggtttgttat
nnnnnnnnnnnnonnnnnnnnnnnonnnnnnnnnnnnnnnnattataccageatetettteggttetteggtttgttat
tacaacctttttegatecetgetggagggggggacccaatattataccageatetettteggttetteggtttgttat
tacaaccttttttgatecotgotggagggggagaccotatattataccageatetetttoggttottoggtttgttat
tacaacottttttgateotgotggagggggagacocotatattataccageatetetttoggttottoggtttgttat
nnnnnnnnnnnnonnnnonnnnnnonnnonnnnnnnnnnnnonnnnnnnnneatetettteggttetteggtt tgttat
nnnnnnnnnnnnonnnonnonnnnononnononnnonnnnnnnnnnonnnnnneatetetttoggttetteggtttgttat
nnnnnnnnonnnnonnnonnoonnnoononononoooonnononnnnnnnnonnonnnnntetetttoggttettoeggtt tgt tat
nnnnnnnnnnnnonnnnnnnonnonnnnonnnnnnnnnnnonnnonnnnnneatetettteggttetteggtttgttat
nnnnnnnnnnnnonnnonnnnnnnonnnonnnnnnnnnnnnnonnnnnecageatetettteggttetteggtt tgttat
I A T A T T D A A N T N I T A A N NN AN NI AN NI RN AN AN
N A T N N T T T A R T N I A N A A N NN N NN NN NI NN NAN AN
N A N A I N N A A A N A N N N A AN A A AN AN NI AN AN AR AN AN TN

nnnnnnnnnnnnntt
ggocctttteoagatt
NNNANNANONANTNN
ggnnntttteagatt
ggnnnttttecagatt
nnnnnnnnnnnnntt
gg--nnnnnnnnntt
ggnnntttteagatt
ggnnnntttcagatt
ggocctttteoagatt
ggocotttteoagatt
ggocetttteoagatt
ggecccttttecagatt
ggocetttteoagatt
ggocotttteoagatt
ggeccetttteagatt
ggecccttttecagatt
ggocetttteoagatt
ggocotttteoagatt
gg-nnnnnnnnnatt
gg-nnnttteoagatt
gg-nnnonnnnnnntt
ggnnnntttatgatt
gg-nnttttatgatt
nnnnnnnnnnnnntt
NNNANNANONANTND
nnnnnnannnnnntt

nnnnnnnnnnnnonnnnononnnnnnonnnnonnnnnnnnnnnnnttataccageatetettteggttetteggtt tgttatggeoecettttteagatt

NN NN NN nNONNONNN NI

wnnnocageatotetttoggttetteggtttgttatggnnnttttteoagatt

nnnnnocttttttgateoctgotgygagggggagacoccaatattataccageatetetttoggttottoggtttgttatggnnnnttttoagatt

nnnnnnnnnnnnnnnnonnnnonononononnonnnnnonnonnnnonnnnnnnnnneatetettteggttotteggtt tgttatgg

nnnnttennatt

nnnnnnonnnnononnnonnnonnnnonnnononnnnnonnnnnononnnnnnnnneatetettteggttetteggtt tgt tatgg gnnnttennntt

nnnnnnnnnnnnonnnonnnonnnononnnonnnononnonnnnonnnononnnnnnntetettteggttettoggtt tgttatgg

nnnnnnnnnntt

tacaacottttttgatectgotggagggggagacocaatattataccageatetetttoggttottoggtttgttatggnnnntttteoagatt

nnnnnnnnnnnnonnnnnnonnnnononnonnnononnnnnonnnnnnononnnnnnatetettteggttetteggtttgttat
I A T A T T D A A N T N I T A A N NN AN NI AN NI RN AN AN
I A L A I T D A A T N I A A N AN NN AN NI AN AN AR NAN AT
NN AN N AN N N AN N AN N N N RN NN NN NI NI NI RN ANTAN N
N A T A T T T A A N T N N A A A N NN AN N A NI RN NAN AT
nnnnnecttttttgateectgetggagggggagacccaatattataccageatetetttoggttetteggtttgaaat
nnnnnocttttttgatecetgeotggagggggagaccocaatattataccageatetetttoggttecttoggtttgaaat
mmnnnecttttttgateetgotggagggggagaccocaatattataccageatetetttoggttetteggtttgaaat
nnnnnnnnnnnnonnnonnnnnnnonnnonnnnnnnnnnnnnnnnnnecageatetettteggttetteggtt tgaaat

ggnnnnntteagatt
NNNANNANONANTNN
NNNANNANONANTNN
NNNANNANANANTNN
NNNANNANNNANTNT
ggocetttteagatt
ggocetttteoagatt
ggocetttgaagatt
ggeeccetttgaagatt

gaatacgeoattgegetatatgotgggactgtotgeoaacatggtactectactatg
gaatacgeoattgeogetatatgeotgggactgtetgoaacatggtactectactang
gaatacgeattgogeotatatgeotgggactgtetgoaacatggtactectactaty
gaatacgeattgegetatatgetgggactgtetgoaacatggtactectactang
gaatacgecattgegetatatgetgggactgteoctgeaacatggtactectactatg
gaatacgoattgegetatatgeotgggactgtetgoaacatggtactectactatg
gaatacgeattgogetatatgotgggactgtetgoaacatggtactectacnang
gaatacgeattgegetatatgetgggactgtetgoaacatggtactectactang
gaatacgecattgegetatatgetgggactgteoctgeaacatggtactectactatg
gaatacgeoattgeogetatatgeotgggactgtetgoaacatggtactectactatg
gaatacgeoattgogetatatgotgggactgtetgoaacatggtactectactatyg
gaatacgeoattgegetatatgotgggactgtotgeoaacatggtactectactatg
gaatacgecattgegetatatgetgggactgteoctgeaacatggtactectactatg
gaatacgocattgeogetatatgetgggactgtetgoaacatggtactectactatg
gaatacgeoattgogetatatgotgggactgtetgoaacatggtactectactatyg
gaatacgeoattgegetatatgotgggactgtotgeoaacatggtactectactatg
gaatacgoattgegetatatgeotgggactgtetgoaacatggtactectactatg
gaatacgocattgeogetatatgetgggactgtetgoaacatggtactectactatg
gaatacgeattgegetatatgetgggactgtetgoaacatggtactectactatyg
gaatacgeoattgegetatatgotgggactgtotgeoaacatggtactectactatg
gaatacgoattgegetatatgeotgggactgtetgoaacatggtactectactatg
gaatacgocattgeogetatatgetgggactgtetgoaacatggtactectactatg
gaatacgeattgegetatatgetgggactgtetgoaacatggtactectactatyg
gaatacgecattgegetatatgetgggactgteoctgeaacatggtactectactatg
gaatacgoattgegetatatgeotgggactgtetgoaacatggtactectactatg
gaatacgeattgogetatatgotgggactgtetgeoaacatggtactectactann

tteataagtggttttectagtatttocecegatetagt
nnnnnnnntnnttttetagtattteoccogatetagt
ttecataagtggttttetagtatttoccogatotagt
nnnannnntnnttttetagtattteccogatetagt
ttecataagtggttttctagtatttececegatectagt
ttecataagtggttttetagtatttoccogatetagt
nnnnnnnntggttttetagtattteoccogatotagt
nnnataagtggttttetagtattteccogatetagt
ttecataagtggttttctagtatttececegatectagt
ttecataagtggttttetagtatttoccogatetagt
tteoataagtggtttteotagtatttococogatotagt
tteataagtggttttectagtatttocecegatetagt
ttecataagtggttttctagtatttececegatectagt
ttcataagtggttttetagtatttoccogatectagt
tteoataagtggtttteotagtatttococogatotagt
tteataagtggttttectagtatttocecegatetagt
ttecataagtggttttetagtatttoccogatetagt
ttcataagtggttttetagtatttoccogatectagt
ttecataagtggttttatagtattteccogatetagt
tteataagtggttttatagtatttocecegatctagt
ttecataagtggttttatagtattteoccogatetagt
ttcataagtggttttatagtatttoccogatcectagt
nnnnnnnnnggttttatagtattteccogatetagt
ttecataagtggttttctagtatttececegatectagt
ttecataagtggttttetagtatttoccogatetagt
nnnnnnnnnnnnnnnnnagtatttoccogatotagt
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UAMETH1
UAMETH4
TCALY1
TCALYZ2
narenl
warend
narend
naren?
narent
UGIEB1
UTRIL&
UNEEV&
UFOLI3
UGIEBB2
UNEOT1
UNEOT3
UNEOTS
USUBUL1

USIMUL
TAMETHS
UPART3
ULACIZ
UPART2
ULACIG&
ULACTI4
ULACI1
UPART4
UFPARTS
ULONG4
TULONG3
UPART1
UNELU3
ULONGS
UTRIC3
UTRICS
TAMETHS
UHISP2
UHISPS
UHISF3
UHISP6
UHISP4
URENIF3
URENIF4
UNELU2
UAMETH1
TAMETH4
TCALY1
UCALY2
uarenl
nareni
narend
naren?
narent
UGIEB1
UTRILG
UNERV6
UFOLI3
UGIEBB2
UNEOT1
UNEOT2
UNEOTS
USUBUL1

USIMUL
UAMETHS
UPART3
ULACIZ
UPARTZ2
ULACIG
ULACT4

(continuagao)

gaatacgeattgggetatatgeotgggactgnetgnaacatggnactectactangnnmnnnnnnnnnnntttetagtattteeccegatetagt
gaatacgocattgeogetatatgetgggactgtetgoaacatggtactectactatg nnataagtggtttteotagtattteceocogatetagt
gaatacgeattgogetatatgetgggactgtetgoaacatggtactectactatg tteataagtggttttogagtattteceocegatetagt
gaatacgeoattgegetatatgotgggactgtotgeoaacatggtactectactatg--tteocataagtggttttegagtatttocecogatetagt
gaatacgeattgogetatatgeotgggactgtetgeoaacatggtactectactatg tteataagtggttttcoctagtattteccogatetagt
gaatacgecattgogetatatgeotgggactgteotgeoaacatggtactectactatg nnnataagtggttttotagtattteccogateotagt
gaatacgeattgoegetatatgeotgggactgtetgoaacatggtactectactang nnnatnnntggttttetagtatttececegatetagt
gaatacgeoattgegetatatgotgggactgtotgeoaacatggtactectactatg--nnnatnnntggttttetagtatttoccogatetagt
gaatacgeattgogetatatgeotgggactgtetgeoaacatggtactectactatg tteataagtggttttcoctagtattteccogatetagt
gaatacgeattgogeotatatgotgggactgtotgeotacatggtactectactaty tteataagtggtttteotagtatttececogatotagt
mmnnnnnnnttgegetatatgetgggactgtetgeaacatggtactectacnnnnnnnnnnnnnnnnnttttetagtattteoeccogatetagt
nnnnnnnnattgegetatatgetgggactgtectgeaacatggtactectactatg ninnnnnnnnggttttetagtattteccoegatetagt
gaatacgeoattgeogetatatgeotgggactgtetgoaacatggtactectactang nnnnnnntnnttttotagtattteeccegatetagt
gaatacgoattgogetatatgotgggactgtetgotacatggtactectactang nnnnnnntnnttttotagtattteccegatetagt
gaatacgeattgegetatatgeotgggactgtetgoaacatggtacteatactatg - ttaaacagtggttttotagtattteecacgatetagt
gaatacgecattgegetatatgetgggactgteoctgeaacatggtacteatactatg - ttaaacagtggttttetagtattteocacgatetagt
gaatatgeattgtgetatatgetgggactgtetgettaatggtactectactatyg tteocaacagtggttttotagtattteccogateotagt
gaatatgeattgtgetatatgotgggactgtotgeottaatggtactectactaty tteoaacagtggttttotagtatttecocogateotagt

210 220 230 z4a0 250 280 Z70 280 250

gagtatotaagacacaatocagoaggtaaccaacgacataaaageagtotagtaggaacecteoagagactacacgogeoaacaactgaaaacocate
gagtatectaagacacaatcagoaggtaaccaacgacataaaageoagtotagtaggaaccteocagagactacacgogoaacaactgaaaaccate
gagtatectaagacacaatcagoaggtaaccaacgacataaaageagtotagtaggaaccteagagactacacgogeoaacaactteoaaacecate
gagtatctaagacacaatcagoaggtaaccaacgacataaaageagtcoctagtaggaaccteoagagactacacgogeoaacaactteoaaaccate
gagtatetaagacacaatcageaggtaaccaacgacataaaageagtetagtaggaaccteagagactacacgegeaacaactteaaaccate
gagtatectaagacacaatcagoaggtaaccaacgacataaaageoagtotagtaggaaccteocagagactacacgogoaacaactteoaaacecateo
gagtatectaagacacaatcagoaggtaaccaacgacataaaageagtotagtaggaaccteagagactacacgogeoaacaactteoaaacecate
gagtatotaagacacaatcagoaggtaaccaacgacataaaageagtotagtaggaacctecagagactacacgogeoaacaacttoaaaccate
gagtatetaagacacaatcageaggtaaccaacgacataaaageagtetagtaggaaccteagagactacacgegeaacaactteaaaccate
gagtatectaagacacaatcageaggtaaccaacgacataaaageagtctagtaggaacctecagagactacacgeogeaacaacttecaaaccate
gagtatectaagacacaatcagoaggtaaccaacgacataaaageagtotagtaggaaccteagagactacacgogeoaacaactteoaaacecate
gagtatotaagacacaatocagoaggtaaccaacgacataaaageagtotagtaggaacoteoagagactacacgogeoaacaactteaaacocate
gagtatetaagacacaatcageaggtaaccaacgacataaaageagtetagtaggaaccteagagactacacgegeaacaactteaaaccate
gagtatectaagacacaatcageaggtaaccaacgacataaaageagtctagtaggaacctecagagactacacgeogeaacaacttecaaaccate
gagtatectaagacacaatcageoaggtaaccaacgacataaaageagtotagtaggaaccteoagagactacacgogeoaacaactteoaaacecate
gagtatotaagacacaatocagoaggtaaccaacgacataaaageagtotagtaggaacecteoagagactacacgogeoaacaactgaaaacocate
gagtatetaagacacaatcageoaggtaaccaacgacataaaageagtetagtaggaaccteagagactacacgogeaacaactgaaaacecate
gagtatectaagacacaatcageaggtaaccaacgacataaaageagtctagtaggaacctecagagactacacgeogeaacaacttecaaaccate
gagtatctaagacacaatcagoaggtaaccaacgacataaaagetgteotagtaggaaccteoagagactacacgogeoaacaactteoaaateate
gagtatotaagacacaatocagoaggtaaccaacgacataaaagetgtotagtaggaaceoteoagagactacacgogoaacaactteaaateoate
gagtatectaagacacaatcagoaggtaaccaacgacataaaageotgtotagtaggaaccteocagagactacacgogeoaacaactteoaaateate
gagtatectaagacacaatcageoaggtaaccaacgacataaaagetgtetagtaggaaccteagagactacacgogeoaacaactteaaateate
gagtatctaagacacaatcagoaggtaaccaacgacataaaagetgteotagtaggaaccteoagagactacacgogeoaacaactteoaaateate
gagtgtetaagacacaatcageaggtaaccaacgacataaaageagtetagtaggaaccteoagagactacacgegeaacaactgaaaaccate
gagtgtetaagacacaatcagoaggtaaccaacgacataaaageoagtotagtaggaaccteocagagactacacgogoaacaactgaaaaccateo
gagtgtetaagacacaatcageoaggtaaccaacgacataaaageagtotagtaggaaccteoagagactacacgogoaacaactgaaaaccate
gagtatcoctaagacacaatcagoaggnaaccaacgacataaaageagtcoctagtaggaaccteoagagactacacgogeoaacaacttnaaaccate
gagtatetaagacacaatcageaggtaaccaacgacataaaageagtetagtaggaaccteagagactacacgegeaacaactteaaaccate
gagtatectaagacacaatcagoaggtaaccaacgacataaaageoagtotagtaggaaccteocagagactacacgogoaacaacagaaaaccato
gagtatectaagacacaatcagoaggtaaccaacgacataaaageagtotagtaggaaccteagagactacacgogoaacaacagaaaaccato
gagtatogtegacacaatocagoaggtaaccaacgacataaaageagtotagtaggaacctcagagactacacgogeaacaacttoaaaccate
gagtateogtegacacaatcageaggtaaccaacgacataaaageagtetagtaggaaccteagagactacacgegeaacaactteaaaccate
gagtategtegacacaatcageoaggtaaccaacgacataaaageagtctagtaggaacctecagagactacacgegeaacaacttecaaaccate
gagtategtegacacaatcageoaggtaaccaacgacataaaageagtotagtaggaaccteoagagactacacgogoaacaactteoaaacecate
gagtatogtegacacaatocagoaggtaaccaacgacataaaageagtotagtaggaacotoagagactacacgogeoaacaactteaaacocate
gagtatetaagacacaatcageaggtaaccaacgacataaaageagtetagtaggaaccteagagactacacgoegoaacaactteaaac

gagtatctaagacacaatcagecaggtaaccaacgacataaaageagtctagtaggaacctecagagactacacgegecaacaacttecaaac

gagtatctaagacacaatcageaggtaaccaacgacatecaaageagteotagtaggaaccteoagagactacacgogeoaacaactteaaac

gagtatotaagacacaatocagoaggtaaccaacgacataaaageagtotagtaggaacotecagagactacacgogoaacaactteaaac

gagtatectaagacacaatcagoaggtaaccaacgacataaaageoagtotagtaggaaccteocagagactacacgogoaacaactteoaaac

gagtatctaagacagaatcagecaggtaaccaacgacatctaageagtectagtaggaaccteagagactacacgogecaacaactt atcegt
gagtatctaagacagaatcageaggtaaccaacgacatotaageagtcotagtaggaaccteagagactacacgogoaacaactt atcogt
gagtateoaaagacacaatocagoaggtaaccaacgacatoaaageagtotagtaggaacoteagagactacacgogoaacaactt atoota
gagtatcaaagacacaatcagoaggtaaccaacgacatcaaageagtoctagtaggaaccteagagactacacgogeoaacaactt atecota

ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattateogatggtgatggaactatgaaagttagtaaacaaggatatacagetettgaaattactatgggacttga
ctgtgagtggectagetggaattatogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggctagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
octgtgagtggetagetggaattatogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
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ULACI1
UPART4
UPARTS
TLONG4
ULONG3
UPART1
UNELU3
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UTRIC3
UTRICS
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URENIF3
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naren?
narent

(continuagao)

ctgtgagtggetagetggaattateogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggectagetggaattatogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggectagetggaattatogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactttgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
octgtgagtggetagetggaattatogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ttgtgagtggctagetggaattategatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttga
ttgtgagtggetagetggaattateogatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttga
ttgtgagtggetagetggaattatogatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttga
ttgtgagtggetagetggaattategatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttiga
ttgtgagtggctagetggaattategatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggectagetggaattotogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggotagetggaattotogatggtgatggaactatgaaagttagtaaacaaggatatacaacteottgaaattactatgggacttga
ctgtgagtggetagetggaattetegatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggntagetggaattategatggnnatggaactatgaaagttagtaaacaaggntatacaactettgaaattactatgggacttga
ctgtgagtggectagetggaattatogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
octgtgagtggetagetggaattatogatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagttagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattateogatggtgatggaactatgaaagtgagtaaacaaggatatactactettgaaattactatgggacttga
ctgtgagtggectagetggaattatogatggtgatggaactatgaaagtgagtaaacaaggatatactactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagtgagtaaacaaggatatactactettgaaattactatgggacttga
ctgtgagtggetagetggaattategatggtgatggaactatgaaagtgagtaaacaaggatatactactettgaaattactatgggacttga
ctgtgagtggetagetggaattateogatggtgatggaactatgaaagtgagtaaacaaggatatactactettgaaattactatgggacttga
ctgtgagtggetagetggaattatogatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattacaatgggacttga
ctgtgagtggetagetggaattotegatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggctagetggaattetegatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattateogatggtgatggaactatgaaagtgagtaaacaaggatatacaactettgaaattactatgggacttga
ctgtgagtggetagetggaattatogatggtgatggaactatgaaagtgagtaaacaaggatatacaacteottgaaattacaatgggacttga
ctgtgagtggetagetggaattategattgtgatggaactatteaagttagtaaacaaggatatacaactettttgattactatgggacttga
ctgtgagtggctagetggaattategattgtgatggaactattcaagttagtaaacaaggatatacaactettttgattactatgggacttga
ctgtgagtggetagetggaattateogatggtgatggaactattecaagttagtaaacaaggatatacaactettteocattactatgggacttga
octgtgagtggetagetggaattatogatggtgatggaactatteoaagttagtaaacaaggatatacaactettteaattactatgggacttga

410 420 430 440 450 480 470 480 450

coactactacgatatatocaacatatgettggtggaagtattaaaatgogate
ccactactacgatatatecaaaatatgettggtggaagtatgaaaatgogate
ccactactacgatatateccaacatatgettggtggaagtattcaaatgegate
coactactacgatatatocaacatatgettggtggaagtattcaaatgegate
ccactactacgatatatecaacatatgettggtggaagtattecaaatgegate
ccactactacgatatatecaacatatgettggtggaagtatteocaaatgogate
coactactacgatatatocaacatatgettggtggaagtattcaaatgegate
coactactacgatatatocaacatatgettggtggaagtattcaaatgegate
ccactactacgatatatecaacatatgettggtggaagtatteaaatgegate
ccactactacgatatatecaacatatgettggtggaagtatteocaaatgogate
coactactacgatatatocaacatatgettggtggaagtattaaaatgegate
coactactacgatatatocaacatatgettggtggaagtattaaaatgogate
ccactactacgatatatecaacatatgettggtggaagtatteaaatgegate
ccactactacgatatateccaacatatgettggtggaagtattcaaatgegate
coactactacgatatatocaacatatgettggtggaagtattaaaatgegate
coactactacgatatatocaacatatgettggtggaagtatgaaaatgogate
ccactactacgatatatecaacatatgettggtggaagtatgaaaatgegate
ccactactacgatatatecaacatatgettggtggaagtatgaaaatgegate
coactactacgatatatocaacatatgettggtggaagtattaaaatgegate
coactactacgatatatocaacatatgettggtggaagtattaaaatgogate
ccactactacgatatatecaacatatgettggtggaagtattaaaatgogate
ccactactacgatatatecaacatatgettggtggaagtattaaaatgegate
coactactacgatatateocaacatatgettggtggaagtattaaaatgegate
coactactacgatatatocaacatatgettggtggaagtatgaaaatgogate
ccactactacgatatatecaacatatgettggtggaagtatgaaaatgogate
coactactacgatatatocaacatatgettggtggaagtatgaaaatgegate
coactactacgatatateocaacatatgettggtggaagtatgaaaatgegate
ccactactacgatatatecaacatatgettggtggaagtatgaaaatgegate
ccactactacgatatatecaacatatgettggtggaagtattaaaatgogate
coactactacgatatatocaacatatgettggtggaagtattaaaatgegate
coactactacgatatatocaacatatgettggtggaagtattcaaatgegate
ccactactacgatatatecaacatatgettggtggaagtatteaaatgegate
ccactactacgatatateccaacatatgettggtggaagtattcaaatgegate
coactactacgatatatocaacatatgettggtggaagtattocaaaggegate
coactactacgatatatocaacatatgettggtggaagtatteoaaatgogate

aggtgotaaageoaactogttatagactacaacateoaact
aggtgctaaagecaactogttatagactacaacatcaact
aggtgectaaageaactogttatagactacaacatcaact
aggtgectaaageaactocgttatagactacaacatecaact
aggtgetaaageaactogttatagactacaacateoaact
aggtgctaaagecaactogttatagactacaacatcaact
aggtgotaaageoaactegttatagactacaacatecaact
aggtgectaaageaactocgttatagactacaacatecaact
aggtgetaaageaactogttatagactacaacateoaact
aggtgctaaagecaactogttatagactacaacatcaact
aggtgotaaageoaactegttatagactacaacatecaact
aggtgotaaageoaactogttatagactacaacatoaact
aggtgetaaageaactogttatagactacaacateoaact
aggtgctaaagcaactecgttatagactacaacatcaact
aggtgotaaageoaactegttatagactacaacatecaact
aggtgotaaageoaactogttatagactacaacateoaact
aggtgetaaageaactogttatagactacaacateoaact
aggtgctaaagcaactecgttatagactacaacatcaact
aggtgetaaagetactegttatagactacaacatecaact
aggtgotaaageotactogttatagactacaacateoaact
aggtgctaaagetacteogttatagactacaacatcaact
aggtgctaaagectactegttatagactacaacatcaact
aggtgectaaagetactogttatagactacaacatecaact
aggtgotaaageoaactogttatagactacaacateoaact
aggtgctaaagecaactogttatagactacaacatcaact
aggtgotaaageoaactegttatagactacaacatecaact
aggtgectaaageaactocgttatagactacaacatecaact
aggtgetaaageaactogttatagactacaacateoaact
aggtgctaaagecaactogttatagactacaacatcaact
aggtgotaaageoaactegttatagactacaacatecaact
aggtgectaaageaactogttacagactacaacatecaact
aggtgetaaageaactogttacagactacaacateoaact
aggtgctaaagecaactecgttacagactacaacatcaact
aggtgotaaageoaactogttacagactacaacatecaact
aggtgotaaageoaactogttacagactacaacateoaact
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(continuagao)

ccactactacgatatateocaacatatgettggtggaagtatgaaaatgogate aggtgetaaageaactegttatagactacaacataaact
coactactacgatatateocaacatatgettggtggaagtattcaaatgogate aggtgeotaaageaactegttatagactacaacatcaact
ccactactacgatatatecaacatatgettggtggaagtattecaaatgogate aggtgetaaageaactegttatagactacaacateoaact
ccactactacgatatatecaacatatgettggtggaagtattaaaatgogatengggtgetaaagroaactogttatagactacaacatcaact
coactactacgatatatocaacatatgettggtggaagtatgaaaatgogate aggtgetaaageaactegttatagactacaacataaact
coactgetacgatatateocaacatatacttggtggaagtattaaaatgogate aggtgetaaagettategttatagactacaacatcaact
ccactgotacgatatatecaacatatacttggtggaagtattaaaatgogate aggtgetaaagettategttatagactacaacateoaact
ccactactacgatatatecaacatatgettggtggaagtattecaaatgogate-tggtgetaaagettategttatagactacaacataaact
ccactactacgatatatocaacatatgettggtggaagtattcaaatgogate tggtgeotaaagettategttatagactacaacataaact

510 520 520 540 550 5e0 570 520 550

aaacaactaatgaattgtattaatggtecatgttegacattcageacgactactteaactacategtgtttgteaagtacatgatatocctgta
aaacaactaatgaattgtattaatggteatgttegacattocageacgactactteaactacategtgtttgteaagtacatgatatoccagta
aaacaactaatgaattgtattaatggteatgttegacattecageacgactacttecaactacategtgtttgteaagtacatgatatecetgta
aaacaactaatgaattgtattaatggtcatgttegacattcagecacgactacttecaactacategtgtttgtecaagtacatgatatecctgta
aaacaactaatgaattgtattaatggtcatgttegacattcageacgactactteocaactacategtgtttgteaagtacatgatatoeectgta
aaacaactaatgaattgtattaatggteatgttegacattoageracgactactteaactacategtgtttgteaagtacatgatatocotgta
aaacaactaatgaattgtattaatggtecatgttegacattecageacgactacttecaactacategtgtttgtecaagtacatgatatocctgta
aaacaactaatgaattgtattaatggtcatgttegacattcagecacgactacttecaactacategtgtttgtecaagtacatgatatecctgta
aaacaactaatgaattgtattaatggtcatgttegacattcageacgactactteocaactacategtgtttgteaagtacatgatatoeectgta
aaacaactaatgaattgtattaatggteatgttegacattoageracgactactteaactacategtgtttgteaagtacatgatatocotgta
aaacaactaatgaattgtattaatggtecatgttegacattecageacgactacttecaactacategtgtttgtecaagtacatgatatocctgta
aaacaactaatgaattgtattaatggtecatgttegacattcageacgactactteaactacategtgtttgteaagtacatgatatocctgta
aaacaactaatgaattgtattaatggtcatgttegacattcageacgactactteocaactacategtgtttgteaagtacatgatatoeectgta
aaacaactaatgaattgtattaatggteatgttegacattecageacgactacttecaactacategtgtttgteaagtacatgatatecetgta
aaacaactaatgaattgtattaatggtecatgttegacattecageacgactacttecaactacategtgtttgtecaagtacatgatatocctgta
aaacaactaatgaattgtattaatggtecatgttegacattcageacgactactteaactacategtgtttgteaagtacatgatatnnnnnnn
aaacaactaatgaattgtattaatggtecatgttegacattocageacgactactteoaactacategtgtttgteaagtacatgatatoccagta
aaacaactaatgaattgtattaatggteatgttegacattocageacgactacttecaactacategtgtttgteaagtacatgatatececagta
aaacaactaatgaattgtattaatggtcatgttegacattcagecacgactacttecaactacategtgtttgtecaagtacatgatatecctgta
aaacaactaatgaattgtattaatggtecatgttegacattcageacgactactteaactacategtgtttgteaagtacatgatatocctgta
aaacaactaatgaattgtattaatggteatgttegacattoageracgactactteaactacategtgtttgteaagtacatgatatocotgta
aaacaactaatgaattgtattaatggteatgttegacattecageacgactacttecaactacategtgtttgteaagtacatgatatecetgta
aaacaactaatgaattgtattaatggtcatgttegacattcagecacgactacttecaactacategtgtttgtecaagtacatgatatecctgta
aaacaactaatgaattgtattaatggtecatgttegacattcageacgactactteaactacategtgtttgteaagtacatgatatocctgta
aaacaactaatgaattgtattaatggteatgttegacattoageracgactactteaactacategtgtttgteaagtacatgatatocotgta
aaacaactaatgaattgtattaatggtecatgttegacattcageacgactacttocaactacategtgtttgteaagtacatgatateoecctgta
aaacaactaatgaattgtattaatggtcatgttegacattcagecacgactacttecaactacategtgtttgtecaagtacatgatateccagta
aaacaactaatgaattgtattaatggtcatgttegacattcageacgactactteocaactacategtgtttgteaagtacatgatatoccagta
aaacaactaatgaattgtattaatggteatgttegacattoageracgactactteaactacategtgtttgteaagtacatgatatocotgta
aaacaactaatgaattgtattaatggtecatgttegacattecageacgactacttecaactacategtgtttgtecaagtacatgatatocctgta
aaagaactcatgaattgtattaatggtecatgttegacattcageacgactactteaactacategtgtttgteaagtacatgatatecctgta
aaagaactcatgaattgtattaatggtcatgttegacattcageacgactacttecaactacategtgtttgteaagtacatgatatoecctgta
aaagaactecatgaattgtattaatggteatgttegacatteocageacgactacttecaactacategtgtttgteaagtacatgatatecetgta
aaagaactcatgaattgtattaatggtecatgttegacattecageoacgactacttecaactacategtgtttgtecaagtacatgatatocctgta
aaagaactcatgaattgtattaatggtecatgttegacattocageacgactactteaactacategtgtttgteaagtacatgatatocctgta
aaacaactaatgaattgtattaatggtcatgttegacattcageacgactactteocaactocategtgtttgteaagtacatgatatocaagte
aaacaactaatgaattgtattaatggteatgttegacattecageacgactacttecaattacategtgtttgteaagtacatgatatecetgta
aaacaactaatgaattgtattaatggtecatgttegacattecageacgactacttecaattacategtgtttgtecaagtacatgatatocctgta
aaacaactaatgaattgtattaatggtecatgttegacattcageacgactactteaactacategtgtttgteaagtacatgatatocctgta
aaacaactaatgaattgtattaatggteatgttegacattocageacgactacttoaactocatogtgtttgteaagtacatgatatocaagte
aaacaactaatgaattgtattaatggteatgttegacattecageacgactacttecaactacategtttttgteaagtacatgatatecetgta
aaacaactaatgaattgtattaatggtcatgttegacattcagecacgactacttecaactacategtttttgtecaagtacatgatateecctgta
attaaactaatgaattgtattaatggtcatgttegacattocageacgactactteaactacategtgtttgteaagtacatgatateocctgta
attaaactaatgaattgtattaatggteatgttegacattoageacgactactteaactacategtgtttgteaagtacatgatatocotgta

810 620 830 &40 650 &el a70 &80 &30

ot--aaaccactagatgeoteoaato —aaattggtttgeoaggattetttgatgetgat —ggtacea tttgtategetatg aageateo-aac
ct--aaaccactagatgetecaate--aaattggtttgeaggattetttgatgetgat--ggtacca-tttgtategetatg-aageate-nnn
ct--aaaccactagatgectcaate —aaattggtttgecaggattetttgatgetgat- ggtacca- tttgtategetatg aageatc-aac
ct--aaaccactagatgetecaatc —aaattggtttgeoaggattetttgatgetgat —ggtacca tttgtategetatg aageate nnn
ot--aaaccactagatgeoteoaate —aaattggtttgeoaggattetttgatgetgat —ggtacea tttgtategetatg aageatonnnn
ct--aaaccactagatgetecaate--aaattggtttgeaggattetttgatgetgat--ggtacca-tttgtategetatg-aageoate-aac
ct--aaaccactagatgeotecaatc —aaattggtttgeoaggattetttgatgetgat- —ggtacca tttgtategetatg aageatc-aac
ct--aaaccactagatgetecaatc —aaattggtttgeoaggattetttgatgetgat —ggtacca tttgtategetatg aageatc-aac
ot--aaaccactagatgetecaate —aaattggtttgoaggattetttgatgetgat- —ggtaceca tttgtategetatg aageate-aac
ct--aaaccactagatgetecaate--aaattggtttgeaggattetttgatgetgat--ggtacca-tttgtategetatg-aageoate-aac
ct--aaaccactagatgeotecaatc —aaattggtttgeoaggattetttgatgetgat- —ggtacca tttgtategetatg aageatc-aac
ct--aaaccactagatgetecaatc —aaattggtttgeoaggattetttgatgetgat —ggtacca tttgtategetatg aageatc-aac
ct--aaaccactagatgeteaatonnnnmnnnnnmmnMnNIMANAIANAMAINANNANNT - - AANARNA - INANNANONANNAN - AN - 10
ct--aaaccactagatgectcaate —aaattggtttgecaggattetttgatgetgat- ggtacca- tttgtategetatg aageatc-aac
CEnnnNNNIMNININNINONOONND - - AN NI INANARNANANANNANGN - - IANARNN - ANANTOAN AN - RO - T
nn- - NN NN AN N NI AN AN AN NI ININARNANANANNANNTN - - IANARNN - ANANNNNNNANNAN - ANAANNTT - 1IN0
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(continuagao)

ct--aaaccactagatgetonmmnnnnnnmnnnnnmmnMnIMANIMNAMANANIANGT - - IANARNA - INANTON DN - RO - TN
ct--aaaccactagatgetecaatc —aaattggtttgeoaggattetttgatgetgat —ggtacca tttgtategetatgnnnnnnnn-nnn
ot--aaaccactagatgetecaate —aaattggtttgoaggattetttgatgetgat- —ggtaceca tttgtategetatg aageate-aac
ct--aaaccactagatgetecaate--aaattggtttgeaggattetttgatgetgat--ggtacca-tttgtategetatg-aageoate-aac
ct--aaaccactagatgeotecaatc —aaattggtttgeoaggattetttgatgetgat- —ggtacca tttgtategetatg aageatc-aac
ct--aaaccactagatgetecaatc —aaattggtttgeoaggattetttgatgetgat —ggtacca tttgtategetatg aageatc-aac
ot--aaaccactagatgetecaate —aaattggtttgoaggattetttgatgetgat- —ggtaceca tttgtategetatg aageate-aac
ct--aaaccactagatgetecaate--aaattggtttgeaggattetttgatgetgat--ggtacca-tttgtategetatg-aageoate-aac
ct--aaaccactagatgeotecaatc —aaattggtttgeoaggattetttgatgetgat- —ggtacca tttgtategetatg aageatc-aac
ot--aaaccactagatgeoteoaato —aaattggtttgeoaggattetttgatgetgat —ggtacea tttgtategetatg aageateo-aac
ct--aaaccactagatgetonnnn- - nIMNNOIMDIMIMOINANARNAAOINANNANNTN - - IANARNA - INANNANONONNAN - AN - 0
ct--aaaccactagatgectcaate —aaattggtttgecaggattetttgatgetgat- ggtacca- tttgtategetatg aageatc-aac
ct--aaaccactagatgeoteoaate —caattggtttgeoaggattetttgatgetgannnnnnnnnn -nonnnnnnnnnnnnn - NNNNNnn - nnn
ot--aaaccactagatgeteaate —caattggtttgeoaggattetttgatgetgatnnnnnnnnn - IRININHINAIMHIDNONT - DOOANNT - TN
ot--aaaccactagatgetecaate —aaattggtttgoaggattetttgatgetgat- —ggtaceca tttgtategetatg aageate-aac
ct--aaaccactagatgectcaate —aaattggtttgecaggattetttgatgetgat- ggtacca- tttgtategetatg aageatc-aac
ct--aaaccactagatgetecaatc —aaattggtttgeoaggattetttgatgetgat —ggtacca tttgtategetatg aageatc-aac
ot--aaaccactagatgeoteoaato —aaattggtttgeoaggattetttgatgetgat —ggtacea tttgtategetatg aageateo-aac
ct--aaaccactagatgetecaate--aaattggtttgeaggattetttgatgetgat--ggtaccattttgtategetatg-aageoate-aac
CENNNNNNIMONINNANINIONNL - - AN AN RNANANANNANGTN - - IANARNN - INANTAN AN - RO - T
ct--aaaccactagatgetecaatc —aaattggtttgeoaggattetttgatgetgat —ggtacca tttgtattgetatg aageatc-aac
ot--aaaccactagatgeoteoaato —aaattggtttgeotggattetttgatgetgat —ggtacea tttgtategetatg aageateo-aac
ct--aaaccactagatgeteaatonnnnmnnnnnnnnnnnnoNnRNINNNANNNN NI INANARNINONANNIN NN NN - AN - 00
ct--aaaccactannmmnmnnmnnNoNIMONINOIOINOINOOINAOARNANONANIANGN - - IANARNA - INANTON OO - RO - T
ct--aaaccattagatgetecaatc —aaattggtttgeoaggattetttgatggtaat —ggtacca tttetategeocatg aageatc-aac
ot--aaaccattagatgetecaate —aaattggtttgoaggattetttgatggtaat- —ggtaceca tttetategecatg -aageate-aac
ct--aaaccactagatgetecaate--aaattggtttgeaggattetttgatgetgat--ggtacca-tttgtategetatg-aageoate-aac
ct--aaaccactagatgeteaatonnnnmnnnnnmmnmnnMINIMOIMMONANNIANGT - - IANARND - INANTONONOONAN - AOAONTT - TN
710 TZ0 730 740 750 Te0 770 780 730

aactaagtattegagteactaataaacatetagaagatgtnnnnnnnnnnnnnnnnnnnnnnnnnnnnnananannnnnInNNnINNNNNANNNn
NN AN N N N N T A A N N A N N A AN A A NN AN N N N N RN AN AN AN NI NI NI RN AAN AN
aactaagtattegagtaactaataaacatetagnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnonnnnnnngacetaaagtttecagggtatgt
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
aactaagtattegagteactaatnnnnnnnnnnnnAINONIOIOIIOIOIIOIINIIOInIHDOoIDnNoIoIIoIIDnINnInInINngacctaaagtttocagggtatgt
aactaagtattogagtecactaatnnnnnnnnnnnnnnnnnnnnnnnnnnn NN NN RN nnnnnaInNnnnNnOInnOIOnNONNNNNNNnnnn
aactaagtattogagtecactaatnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn NN NN nnnoNInnnnNnOInnOINnNONNNNNONnnNnn
aactaagtattegagtaactaataaacatectagaagatgtnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnonnnnnngtttocagggtatgt
aactaagtattegagtaactaataaacateotagaagatgtaaagteot tatnnnnnnnnnmmnnnnnINRANHNANNDIOOIONOINANRRNTNTG
aactaagtattegagtecactaataaacatetacaagatgtagagtettatnnnnnnnnnnnnnnnnnnnttgacctaaagtttocagggtatgt
aactaagtattegagtecactaatnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnonnnnnnnnnnnnnnnntgacetaaagtttocagggtatgt
I A L A T T T T A T T T I T D A A N A T N N A A N AN AN AN N AN N A NI RNAAAN AT
aactaagtattegagtcactnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngtgatecaaaaatggatttgacetaaagttteagggtatgt
nnnnnnnnnnnnonnnnnnnnnnonnnonnnnnnnnnnnnonnnnnnnnnnnngtgatocaaaaatggatttgacectaaagtt tcagggtatgt
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
nNnnNnnnNOoOnOnnIonnoIonoIoInonnoonoonnnonnnnnnnnonnonnnnnngtgatocaaaaatggat ttgacetaaagt t tcagggtatgt
nnnnnnnnnnnnnnnnnnnnnnnonnnnnnnnnnnonnnonoononononnnnnonnnnnnnnnnnntggat ttgacetaaagt t teagggtatgt
aactaagtattegagtocactnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngtgateocaaaaatggatttgacctaaagtttocagggtatgt
aactaagtattegagteactaataaacateotacaagatgtagagtonnnnnnnnnnnnnnnnnnnnnnnntgacetaaagtttocagggtatgt
aactaagtattegagteoactaataaacateotacaagatgtagagteot tatnnnnnnnnnnnnnnnnnnnnnnnnnnnnngtttocagggtatgt
aactaagtattegagteactaataaacatetacaagatgtagagtonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngtttecagggtatgt
aactaagtattegagtecactaatnnnnnnnnnnnnnnnnnnnnnonnnnoonnnoononnnnonnnnonnnnnnnnnnnnagtttcagggtatgt
aactaagtatteogagtecactnmmnnnnnnmnnnnnmmnmnnnn NN AN N NN RN NN AN NI A NI RN
aactaagtattegagteactaataaacateotacaagatgtagagtonnnnnnnnnnnnnnnnnnRN NN ANHNANNDINOIONONANN RN
aactaagtattegagteactaataaacatetacaagatgtagagtonnnnnnnnnnnnnnnnnnnnannnnnnnnnnonnOnNOnOINnRRNnnNnn
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
aactaagtattegagtaactaatnnnnnnnnnnnnnnnnnnnnnnnnnnnnnNNanINDNNNININDINININNNINNNINNNNNNNNNNNNNND
NN A N N N N NN NN NN NN nnnnnnnnInnInnnnInnnnnnnnnnnnnnectaaagtt toeagggtatgt
NN NN NN NN N NN NN NN nnnnnnnnnnnnnnnnnnnonnnnnnnnnnnnnaccetaaagtt tocagggtatgt
aactaagtattegagtecactaatcaacatetacaagatgtagagtettataannnnnnnnnnnnnnnnnnnnnectaaagtttcagggtatgt
aactaagtattegagtecactaatcaacateotacaagatgtagagtet tataannnnnnnnnnnnnnnnnnnnnnnnnnagtttcagggtatgt
aactaagtattegagteactaatecaacateotacaagatgtagagteot tatnnnnnnnnnnnnnnnnnnnnnnnnnnnnagtttoagggtatgt
aactaagtattegagtecactaatcaacatetacaagatgtagagtettatnnnnnnnnnnnnnnnnnnnnnnnnnnnnagtttocagggtatgt
aactaagtattegagteactaatcaacateotacaagatgtagagtonnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngtttocagggtatgt
I A L A T T T T A T T T I T D A A N A T N N A A N AN AN AN N AN N A NI RNAAAN AT
N A T N T T T A A T N T I D A A A N A N I N A N AN A A AN AN N N N AN A RN AN AT
aactaagtattogagtecactaatnnnnnnnnnnnnnnnnnnnnnnnnnnn NN NN RN nnnonInnanNnaInnOIOnNONNNNNRNnnnn
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
I A L A T T T T A T T T I T D A A N A T N N A A N AN AN AN N AN N A NI RNAAAN AT
aactaagtattegagtaactnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnngtgatecaaaaatggatttgacetaaagttteagggtatgt
nnnnnnonnnnnonnnonnnnnnononnnononnnnnonnnnnononnnonnnnnnnnngtgatoccaaaaatggatttgacectaaagtt tcagggtatgt
aactaagtatgagagtaactnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnonnnnonnnnnnnnnntggatttgacetaaagtttocagggtatgt
NN AN N N N N T A A N N A N N A AN A A NN AN N N N N RN AN AN AN NI NI NI RN AAN AN
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USIMUL
UAMETHS
UPART3
TULACIZ2
UPARTZ2
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UHISP6
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URENIF4
UNELUZ2
TAMETH1
TAMETH4
UCALY1
TCALY2
narenl
narend
narend
naren2
narené
UGIBB1
UTRILG
UNEEV&
UFOLI3
UGIBB2
UNEOT1
UNEOT3
UNEOTS
USUBUL1

USIMUL
UAMETHS
UPART3
ULACIZ
UPART2
ULACIG
ULACT4
ULACT1
UPART4
UPARTS
TULONG4
TULONG3
UPART1
UNELU3
ULONGS
UTRIC3
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UAMETH3
UHISF2
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UHISE3
UHISFP&
UHISF4
URENIF3
URENIF4

(continuagao)

a210 220 230 2840 250 280 a70 280 250

nnnnnnnnnnnnnnnnnntagtgaaatcetgecaaataaageaaaaacggeteocccatagaaagtacataatggaaatgtgoaannannnnntnn
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
aatattttacctaccecaatagtgaaatcetgecaaataaagoaaaaacggetoccatagaaagtacataatggaaatgtgeoaaccacataataas
N A T N T T T A A T N T I D A A A N A N I N A N AN A A AN AN N N N AN A RN AN AT
T A T T N T T D A R T T N T T D A T N T N I A A N AN A NN AN N N N N AR AN
aatattttanntaccecaatagtgaaatcetgecaaataaageoaaaaacggetoccatagaaagtacataatggaaatgtgeaaccacataataa
NN AN N N N N T A A N N A N N A AN A A NN AN N N N N RN AN AN AN NI NI NI RN AAN AN
N A T N T T T A A T N T I D A A A N A N I N A N AN A A AN AN N N N AN A RN AN AT
aatattnna nnneccaatagtgaaatcetgecaaataaageaaaaacggetcccatagaaagtacataatggaaatgtgeaannanataataa
nnnnnnnnnnnnnnnnnntagtgaaatecetgeaaataasageoaaaaacggetoccatagaaagtacataatggaaatgtgeaannanataataa
aagattttacctaccecaatagtgaaatecotgoaaataaagoaaaaacggetoccatagaaagtacataatggaaatgtgeoaaccacataataas
aagattttacctacceoaatagtgaaatecetgeaaataaageoaaaaacggeteoeccatagaaagtacataatggaaatgtgeoaaccacataataa
nnnnnnnnnnnnnnecaatagtgaaatcetgecaaataaageaaaaacggetecccatagaaagtacataatggaaangngnaaccacataataa
aagattttacctaccecaatagtgaaatcetgecaaataaagoaaaaacggetocecatagaaagtacataatggaaatgtgeaaccacataataa
aagattttacctaccecaatagtgaaatecotgoaaataaagoaaaaacggetoccatagaaagtacataatggaaatgtgeoaaccacataataas
nnnnnnnnacctacccaatagtgaaatcetgoaaataaageaaaaacggetocccatagaaagtacataatggaaatgtgoaaccacataataa
aagattttacctacccaatagtgaaatcetgecaaataaageaaaaacggetcccatagaaagtacataatggaaatgtgeoaaccacataataa
aagattttacctaccecaatagtgaaatcetgecaaataaagoaaaaacggetocecatagaaagtacataatggaaatgtgeaaccacataataa
aagattttacctaccecaatagtgaaatecotgoaaataaagoaaaaacggetoccatagaaagtacataatggaaatgtgeoaaccacataataas
aagattttacctacccaatagtgaaatcetgeoaaataaageoaaaaacggetecccatagaaagtacataatggaaatgtgoaaccacataataa
aagattnnannnnnnnnntagtgaaatcetgeaaataaageoaaaaacggetoccatagaaagtacataatggaaatgtgeoaannanataataa
aagattnnannnneoccaatagtgaaatcetgecaaataaageoaaaaacggetocecatagaaagtacataatggaaatgtgeoaannanataataa
aaga-ttnnnnnnnnnnntagtgaaatecetgeaaataaageoaaaaacggeteoccatagaaagtacataatggaaatgtgeoaannanataataa
T A T T N T T D A R T T N T T D A T N T N I A A N AN A NN AN N N N N AR AN
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
N A T T T T T A T T T T T T T D A T N N T T I N A N A A NN AN NN NN NN NI RN NAN AT
N A T N T T T A A T N T I D A A A N A N I N A N AN A A AN AN N N N AN A RN AN AT
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
aagannnnnectnoccaatagtgaaatcetgeaaataaageoaaaaacggetoccatagaaagtacataatggaaatgtgnaannacataataa
aagnnnnnacctacccaatagtgaaateotgeaaataaagoaaaaacggetoccatagaaagtacataatggaaatgtgeoaaccacataataa
aagattnnannnaccecaatagtgaaatecetgeaaataaageoaaaaacggetoeccatagaaagtacataatggaaatgtgeoaaccacataataa
aagattnnnnnnnnnnnntagtgaaatcetgecaaataaageaaaaacggetecccatagaaagtacataatggaaatgtgeaannanntnntnn
aagatt nnnnnneconntagtgaaatcetgoaaataaageoaaaaacggetoccatagaaagtacataatggaaatgtgeaannnnntaataa
aagatt nonnnnnnnnnntagtgaaateotgeoaaataaagoaaaaacggetoccatagaaagtacataatggaaatgtgeaannnnntnntnn
aagatttta-nnnnnnnntagtgaaatcetgeaaataaageoaaaaacggetoccatagaaagtacataatggaaatgtgeoaaccacataataa
nnnnnnnnnnnnnnnnnntagtgaaatcetgecaaataaagecaaaaacggetecccatagaaagtacataatggaaatgtgeaannanataataa
I A L A T T T T A T T T I T D A A N A T N N A A N AN AN AN N AN N A NI RNAAAN AT
NN AN N N N N T A A N N A N N A AN A A NN AN N N N N RN AN AN AN NI NI NI RN AAN AN
T A T T N T T D A R T T N T T D A T N T N I A A N AN A NN AN N N N N AR AN
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
aagattttacctaccecaatagtgaaatcetgoaaataaagoaaaaacggetocecatagaaagtacataatggaaatgtgeoaactacataataa
aagattttacctaccecaatagtgaaatecetgeaaataaageoaaaaacggeteoeccatagaaagtacataatggaaatgtgeoaactacataataa
aagatttteoocctacocaatagtgaaatcetgoaaataaageoaaaaacggetocccatagaaagtacataatggaaatgtgoaactacataataa
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
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gtaaageaatgteotagoocagaattageoecagaactattocogtgagtecteoctatggtgaacaaaaagatgaacoctacageaaataacatgg
N A T T T T T A T T T T T T T D A T N N T T I N A N A A NN AN NN NN NN NI RN NAN AT
gtaaageaatgtetageoocagaatttgeoecagaactattocogtgagtectectatggtgaacaaaaagatgaacoctacageaaataacatgg
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
gtaaageaatgteotagoocagaatttgoecagaactattocogtgagtecteoctatggtgaacaaaaagatgaacocctacageanataacatgg
gtaaageoaatgtotagoocagaatttgocagaactattocogtgagteooctootatggtgaacaaaaagatgaacoctacageaaataacatgyg
N A T N T T T A A T N T I D A A A N A N I N A N AN A A AN AN N N N AN A RN AN AT
T A T T N T T D T A T T T N T T D A T N T N I A A N AN NN AN N N AN AR AT
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtecteoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageoaatgtotagoocagaatttgocagaactattocogtgagteooctootatggtgaacaaaaagatgaacoctacageaaataacatgyg
gtaaagecaatgtetagoececagaatttgocagaactattocogtgagtooctectatggtgaacaaaaagatgaacoctacageoaaataacatgg
gtaaagcaatgtctageoecagaatttgocagaactattecegtgagteocctectatggtgaacaaaaagatgaacectacageaaataacatgg
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtectoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageoaatgtotagoocagaatttgocagaactattonogtgagteoctectatggtgaacaaaaagatgaacoctacageaaataacatgg
gtaaagecaatgtetagoececagaatttgocagaactattocogtgagtooctectatggtgaacaaaaagatgaacoctacageoaaataacatgg
gtaaageaatgteotagoocagaattageoecagaactattonogtgagtecteoctatggtgaacaaaaagatgaacoctacageaaataacatgg
gtaaageaatgteoctagoocagaattageoecagaactattocogtgagtecteoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageaatgtetageoocagaattageoecagaactattocogtgagtectectatggtgaacaaaaagatgaacoctacageaaataacatgg
gtaaagecaatgtetagoececagaatttgocagaactattocogtgagtooctectatggtgaacaaaaagatgaacoctacageoaaataacatgg
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtecteoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtectoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageaatgtetageoocagaatttgeoecagaactattocogtgagtectectatggtgaacaaaaagatgaacoctacageaaataacatgg
gtaaagcaatgtctageoecagaatttgocagaactattecegtgagteocctectatggtgaacaaaaagatgaacectacageaaataacatgg
nnnnnnnnnnnnonnnonnnnnnononnononnnonnnonnnnnnnnnnnnnetectatggtgaacaaaaagatgaacectacageaaataacatgg
nnnnnnnnnnnnannIhInhInIInnnnnnnnnnnnnnnnnnnoegtgagt cotcotatggtgaacaaaaagatgaaceocctacageoaaataacatagg
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UNELUZ2
UAMETH1
TAMETH4
TCALY1
UCALY2
uwarenl
nareni
narend
naren?
narent
UGIEB1
UTRILG
UNERVS
UFOLI3
UGIEB2
UNEOT1
UNEOT2
UNEOTS
USUBUL1

USIMUL
UAMETHS
UPART3
TULACIZ2
UPARTZ2
ULACI6
ULACI4
TULACTI1
UFPART4
UPARTS
TLONG4
TLONG3
UFPART1
UNELU3
TLONGS
UTRIC3
UTRICS
UAMETH3
UHISP2
UHISFS
UHISP3
UHISP6
UHISF4
URENIF3
URENIF4
UNELUZ2
TAMETH1
TAMETH4
UCALY1
UCALYZ2
narenl
narend
narend
naren2
narené
UGIBB1
UTRILG
UNEEV&
UFOLI3
UGIBB2
UNEOT1
UNEOT3
UNEOTS
USUBUL1

USIMUL
UAMETHS
UPART3
ULACIZ
UPART2
ULACI6

(continuagao)

nnnnnnnnnonnnonnnnonnnnnnnononnonnnnonnnnonnnnngtgagt cctcectatggtgaacaaaaagatgaacectacageaaataacatgg
I A A T A T T T A A T T T N T A A N T T N T N N N A A A N AN N N N A N AN AT
T A A T N T T T A A N T N T T T A A A N T T N T I N N A A A NN A AN AN AN AN N AN AT
gtaaagecaatgtetagoececagaatttgocagaactattocogtgagtooctectatggtgaacaaaaagatgaacoctacageoaaataacatgg
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtecteoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtectoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageaatgtetageoocagaatttgeoecagaactattocogtgagtectectatggtgaacaaaaagatgaacoctacageaaataacatgg
gtaaagecaatgtetagoececagaatttgocagaactattocogtgagtooctectatggtgaacaaaaagatgaacoctacageoaaataacatgg
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtecteoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageoaatgtotagoocagaatttgocagaactattocogtgagteooctootatggtgaacaaaaagatgaacoctacageaaataacatgyg
gtaaageaatgtetageoocectgaatttgoecagaactattocogtgagtectectatggtgaacaaaaagatgaacoctacageaaataacatgg
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
NN A AN N A N N N N A A N N N N N N A A A NN NN A N N N AN AR NN AN AN N NN N AN AN TN
NN AN AN AN NN IO aNInnnannInnnnnnnnnnnnnnnectatggtgaacaaaaagatgaaccctacageoaaataacatgg
gtaaagcaatgtctageoecagaatttgocagaactattecegtgagteocctectatggtgaacaaaaagatgaacectacageaaataacatgg
gtaaageaatgteoctagoocagaatttgoecagaactattocogtgagtectoctatggtgaacaaaaagatgaacocctacageaaataacatgg
gtaaageoaatgtotagoocagaatttgocagaactattocogtgagteooctootatggtgaacaaaaagatgaacoctacageaaataacatgyg
nnnnnnonnnnnnonnnnonnnnnnonnnnnnnnnnnnnnnnegtgagteccteoctatggtgaacaaaaagatgaacccoctacageoaaataacatgg

1010 1020 1030 1040 1050 100 1070 1080 1020

gtattgtatecgaacccocceceoecacatggtagogatecaactaaatattttgatteocagtggggacagetatgateatggtagetgeggtgaagta
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
gtattgtategaaccocococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeggtgaagta
T A A T N T T T A A N T N T T T A A A N T T N T I N N A A A NN A AN AN AN AN N AN AT
gtattgtatecgaacccoccececcacatggtagogatecaactaaagattttgatteocagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaacoccococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeoggtgaagta
N A T T N T T T A T T T T T T T D A A N T T T T T A N N A A A N N N N N AN N AN AN T
T A A T N T T T A A N T N T T T A A A N T T N T I N N A A A NN A AN AN AN AN N AN AT
gtattgtatcgaacccceccacatggtagegatecaactaaagattttgattecagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaacoccococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeoggtgaagta
gtattgtategaacocooccacatggtagogatocaactasagattttgattecagtggggacagetatgateatggtagetgoggtgaagta
gtattgtategaaceccooccacatggtagogatecaactaaagattttgattecagtggggacagetatgatecatggtagetgeggtgaagta
gtattgtatcgaacccceccacatggtagegatecaactaaagattttgattecagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaacoccococcacatggtagogatocaactaaagattttgattocagtggggacagetatgateatggtagetgeoggtgaagta
gtattgtategaacocooccacatggtagogatocaactasagattttgattecagtggggacagetatgateatggtagetgoggtgaagta
gtattgtategaaccocococcacatggtagogatocaactaaagattttgattecagtggggacagetatgatecatggtagetgeggtgaagta
gtattgtatcgaacccceccacatggtagegatecaactaaagattttgattecagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaaccocococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeggtgaagta
gtattgtategaacocooccacatggtagogatocaactasagatttttattecagtggggacagetatgateatggtageotgoggtgaagta
gtattgtatecgaacccocececcacatggtagogatecaactaaagatttttattecagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaaceccococcacatggtagogatocaactaaagatttttattecagtggggacagetatgatecatggtagetgeggtgaagta
gtattgtategaaccoococcacatggtagogatocaactaaagatttttattecagtggggacagetatgatecatggtagetgeggtgaagta
gtattgtategaaceccecoccacatggtagogatecaactaaagatttttattecagtggggacagetatgatecatggtagetgeggtgaagta
gtattgtatecgaacccoccececcacatggtagogatecaactaaagattttgatteocagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaacoccococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeoggtgaagta
gtattgtategaaccocococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeggtgaagta
T A A T N T T T A A N T N T T T A A A N T T N T I N N A A A NN A AN AN AN AN N AN AT
I A A T i T T T A R T T T T T T A N A N T T N T N N N A A AN N AN NN TN AN N AN T T
gtattgtategaacoccococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeoggtgaagta
gtattgtategaacoocooccacatggtagogatocaactasagattttgattocagtggggacagetatgateatggtagetgoggtgaagta
gtattgtategaacececoccacatggtagogatecaactaaagattttgattectgtggggacagetatgatecatggtagetgeggtgaagta
gtattgtatcgaacccceccacatggtagegatecaactaaagattttgattectgtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaacoccococcacatggtagogatocaactaaagattttgattectgtggggacagetatgatecatggtagetgeoggtgaagta
gtattgtategaacocooccacatggtagogatocaactasagattttgattectgtggggacagetatgateatggtageotgoggtgaagta
gtattgtategaacececoccacatggtagogatecaactaaagattttgattectgtggggacagetatgatecatggtagetgeggtgaagta
gtattgtatcgaacccceccacatggtagegatecaactaaagattttgattecagtggggacagetatgateatggtagetgeggtgaagta
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
NN A AN N A N N N N A A N N N N N N A A A NN NN A N N N AN AR NN AN AN N NN N AN AN TN
I A A T i T T T A R T T T T T T A N A N T T N T N N N A A AN N AN NN TN AN N AN T T
gtattgtatcgaacccceccacatggtagegatecaactaaagattttgattecagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaaccocococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeggtgaagta
gtattgtategaacocooccacatggtagogatocaactasagattttgattecagtggggacagetatgateatggtagetgoggtgaagta
gtattgtatecgaacccoccececcacatggtagogatecaactaaagattttgatteocagtggggacagetatgateatggtagetgeggtgaagta
gtattgtategaacoccococcacatggtagogatocaactaaagattttgattocagtggggacagetatgatecatggtagetgeoggtgaagta

gtatcaacgteotaagoccacagtaaacatatgatgagoocaaacaagaaatoocaaggacgectatactgateoatggeataaaccatgectaga
I A A T A T T T A A T T T N T A A N T T N T N N N A A A N AN N N N A N AN AT
gtatecaacgtetaagoeoocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
gtatcannnnntnngeoccacantaaacatatgatgagoecaaacaagaaatocaannnnnnnnnnnnnnnnmnnMONNANANNNNNNANNNNNT
gtatecaacgteotaagooccacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateoatggeataaacecatgeoctaga
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ULACI4
ULACI1
UPART4
UPARTS
ULONG4
ULONG2
UPART1
UNELU3
ULONGS
UTRIC3
UTRICS
TAMETHS
UHISP2
UHISPS
UHISF3
UHISF&
UHISP4
URENIF3
URENIF4
UNELU2
UAMETH1
TAMETH4
TCALY1
UCALY2
uwarenl
nareni
narend
naren?
uarené
UGIEB1
UTRILG
UNERVS
UFOLI3
UGIEB2
UNEOT1
UNEOT3
UNEOTS
USUBUL1

USIMUL
UAMETHS
UPART3
TULACIZ2
UPARTZ2
ULACI6
ULACI4
TULACTI1
UFPART4
UPARTS
ULONG4
TLONG3
UFPART1
UNELU3
TLONGS
UTRIC3
UTRICS
UAMETH3
UHISP2
UHISFS
UHISFE3
UHISP6
UHISP4
URENIF3
URENIF4
UNELUZ2
TAMETH1
TAMETH4
UCALY1
UCALYZ2
narenl
narend
narend
naren2

(continuagao)

I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
I A A T A T T T A A T T T N T A A N T T N T N N N A A A N AN N N N A N AN AT
gtatecaacgtetaagoeoocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgtoctaagocecacagtaaacatatgatgagooccaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgteotaagoccacagtaaacatatgatgagoocaaacaagaaatoocaaggacgectatactgateoatggeataaaccatgectaga
gtatcaacgteotaagooccacagtaaacatatgatgagoocaaacaagaaatoccaaggacgectatactgateatggeataaaccatgectaga
gtatecaacgtetaancecacagtaaacatatgatgagoocaaacaagaaatoecaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgtoctaancoecacagtaaacatatgatgagooccaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgteotaagoccacagtaaacatatgatgagoocaaacaagaaatoocaaggacgectatactgateoatggeataaaccatgectaga
gtatecaacgteotaancocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgeoctaga
gtatecaacgtetaagoeoocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgtctaagccecacagtaaacatatgatgageoccaaacaagaaatecaaggacgectatactgateatggeataaaccatgectaga
gtatcaacgteotaagoccacagtaaacatatgatgagoocaaacaagaaatoocaaggacgectatactgateoatggeataaaccatgectaga
gtatecaacgteotaagooccacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateoatggeataaacecatgeoctaga
gtatecaacgtetaagoeoocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgtctaagccecacagtaaacatatgatgageoccaaacaagaaatecaaggacgectatactgateatggeataaaccatgectaga
gtatcaacgteotaagooccacagtaaacatatgatgagoocaaacaagaaatoccaaggacgectatactgateatggeataaaccatgectaga
gtatecaacgteotaagoococacagtaaacatatgatgagoocaaacaataaatocaaggacgectatacngateoatggeataaaceoatgectaga
gtatcaacgtotaagoccacagtaaacatatgatgagooccaaacaataaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgtctaagececacnnnnnneatatgatgageoccaaacaataaatecaaggacgectatactgateatggeataaaccatgectaga
I A A T A T T T A A T T T N T A A N T T N T N N N A A A N AN N N N A N AN AT
NN A AN N A N N N N A A N N N N N N A A A NN NN A N N N AN AR NN AN AN N NN N AN AN TN
gtatcaacgtoctaagocecacagtaaacatatgatgagooccaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgteotaagoccacagtaaacatatgatgagoocaaacaagaaatoocaaggacgectatactgateoatggeataaaccatgectaga
gtatcaacgteotaagooccacagtaaacatatgatgagoocaaacaagaaatoccaaggacgectatactgateatggeataaaccatgectaga
gtatecaacgtetaagoeoocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgtoctaagocecacagtaaacatatgatgagooccaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgteotaagoccacagtaaacatatgatgagoocaaacaagaaatoocaaggacgectatgetgateoatggeataaaccatgectaga
gtatcaacgtotaagoococacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgatoatggeataaaccatgeoctaga
gtatecaacgtetaagoeoocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
NN A AN N A N N N N A A N N N N N N A A A NN NN A N N N AN AR NN AN AN N NN N AN AN TN
gtatecaacgtetaagoeoocacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga
gtatcaacgtctaagccecacagtaaacatatgatgageoccaaacaagaaatecaaggacgectatactgateatggeataaaccatgectaga
gtatcaacgteotaagocecacagtaaacatatgatgagoocaaacaagaaatoocaaggacgectatactgateoatggeataaaccatgectaga
gtatecaacgteotaagooccacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateoatggeataaacecatgeoctaga
gtatcaacgteoctaagocoacagtaaacatatgatgagoocaaacaagaaatocaaggacgectatactgateatggeataaacecatgectaga

1210 1220 1230 1240 1250 12ed 1270 1280 1230

aaaccggtttteocogaaaaagtagaaacgatatgacttatgataceggateocaggeagaatgagaatataaacttoagggtgetoctetotte
I A A T i T T T A A T T T T T T A N A N T T N T N N N A A A NN A AT N N N N AN AN T TIT
aaaccggttttocogaaaaagtagaaacgatatgacttatgataceoggateocaggeagaatgagaatataaact tonnnnnnnnnnnnnnnnn
T A A T N T T T A A N T N T T T A A A N T T N T I N N A A A NN A AN AN AN AN N AN AT
I A A T i T T T A R T T T T T T A N A N T T N T N N N A A AN N AN NN TN AN N AN T T
aaaccggttttocogaaaaagtogaaacgatatgacttatgataceoggatoccaggoagaatgagaatataaacttocagggtgetoctetette
I A A T A T T T A A T T T N T A A N T T N T N N N A A A N AN N N N A N AN AT
T A A T N T T T A A N T N T T T A A A N T T N T I N N A A A NN A AN AN AN AN N AN AT
aaaccggtttteocogaaaaagtagaaacgatatgacttatgataceggateocaggeagaatgagaatataaacttoagggtgetoctetotte
aaaccggttttocogaaaaagtagaaacgatatgacttatgataceoggatococaggoagaatgagaatataaacttocagggtgetoctetette
aaaccggtttoccogaaaaagtogaaacgatatgacttatgatacoggatocaggocagaatgagaatataaacttocagggtgeotootetette
aaaccggtttoccogaaaaagtogaaacgatatgacttatgataceggatecaggeagaatgagaatataaacttcagggtgeoteoetetette
aaaccggtttteoccogaaaaagtagaaacgatatgacttatgataceggateccaggeagaatgagaatataaact tennnnnnnnnnnnnnnnn
aaaccggttttocogaaaaagtogaaacgatatgacttatgataceoggateocaggoagaatgagaatataaact tonnnnnnnnnnnnnnnnn
aaacoggtttoccogaaaaagtogaaacgatatgacttatgatacoggatocaggeagaatgagaatataaact tonnnnnnmNNNNINNANTNTG
aaaccggttttecogaaaaagtagaaacgatatgacttatgataceggatecaggeagaatgagaatatnnnnnnnnnnnnnnnnnnnnnnnn
aaaccggtttteoccogaaaaagtagaaacgatatgacttatgataceggatccaggeagaatgagaatataaacttecagggtgeteoctetatte
aaaccggtttteocogaaaaagtagaaacgatatgacttatgataceoggatococaggoagaatgagaatataaacttocagggtgetoctetatte
aaacoggttttocogaaaaagtogaaacgatatgacttatgatacoggatocaggeagaatgagaatataaacttocagggtgotootetette
aaaccggtttteocogaaaaagtegaaacgatatgacttatgataceggateocaggeagaatgagaatataaacttoagggtgetocteteotte
aaaccggtttteocogaaaaagtegaaacgatatgacttatgataceggateccaggeagaatgagaatataaactteagggtgetectetette
aaaccggttttocogaaaaagtogaaacgatatgacttatgatacoggatococaggeagaatgagaatataaacttocagggtgetoctetette
aaacoggttttocogaaaaagtogaaacgatatgacttatgatacoggatocaggeagaatgagaatataaacttocagggtgotootetette
aaaccggtttteooggaaaaagtagaaacgatatgacttatgataceggateocaggeagaatgagaatataaacttocannnnnnnnnnnnnnnn
aaaccggttttocggaaaaagtagaaacgatatgacttatgataceoggatococaggoagaatgagaatataaacttocagggtgetoctetette
aaaccggttttocggaaaaagtagaaacgatatgacttatgataceoggatococaggeagaatgagaatataaacttocagggtgetoctetetto
T A A T N T T T A A N T N T T T A A A N T T N T I N N A A A NN A AN AN AN AN N AN AT
I A A T i T T T A R T T T T T T A N A N T T N T N N N A A AN N AN NN TN AN N AN T T
aaaccggttttocogaaaaagtogaaacgatatgacttatgataceoggatoccaggoagaatgagaatataaacttocagggtgetoctetette
aaaccggtttteocegaaaaagtogaaacgatatgacttatgatacoggannnnnnnnnnnnnnnnnnnnunnnnnnnnnnoInonnInNNnRnnnn
aaaccggttttecogaaaaagtagaaacgatatgacttattataccagatecaggeagaatgagaatataaacttcagggtgeteoectetette
aaaccggtttteoccogaaaaagtagaaacgatatgacttattataccagatccaggeagaatgagaatataaacttecagggtgeteoctetette
aaaccggttttocogaaaaagtagaaacgatatgacttattataccagatococaggoagaatgagaatataaacttocagggtgetoctetetto
aaacoggttttocogaaaaagtagaaacgatatgacttattataccagateocaggoagaatgagaatataaacttocagggtgotootetette
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narent
UGIBB1
UTRIL&
UNEEV&
UFOLI3
UGIBB2
UNEOT1
UNEOT3
UNEOTS
USUBUL1

USIMUL
TAMETHS
UFPART3
ULACIZ
UPART2
ULACIG&
ULACIA4
ULACI1
UPART4
UPARTS
ULONG4
ULONG2
UPART1
UNELU3
ULONGS
UTRIC3
UTRICS
TAMETHS
UHISP2
UHISPS
UHISF3
UHISF&
UHISP4
URENIF3
URENIF4
UNELU2
UAMETH1
TAMETH4
TCALY1
UCALYZ2
uwarenl
nareni
narend
naren?
uarentd
UGIEB1
UTRIL&
UNERVS
UFOLIZ
UGIEB2
UNEOT1
UNEOT3
UNEOTS
USUBUL1

(continuagao)

aaaccggtttteocogaaaaagtagaaacgatatgacttattataccagatecocaggeagaatgagaatataaacttocagggtgetectetette
aaaccggttttocogaaaaagtogaaacgatatgacttatgataceoggatocaggeagaatgagaatataaacnnnnnnnnnnnnnnnnnnnn
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aaaccggttttocogaaaaagtogaaacgatatgacttatgatacoggatococaggeagaatgagaatataaacttocagggtgetoctetette
aaaccggtttteocogaaaaagtagaaacgatatgacttatgataceggatecaggeagaatgagaatataaacttcagggtgeteoectetette
aaaccggtttteocogaaaaagtagaaacgatatgacttatgataceggateocaggeagaatgagaatataaacttoagggtgetoctetotte
aaaccggtttteocogaaaaagtogaaacgatatgacttatgataceggateoocaggoagaatgagaatataaact tcannnnnnnnnnnnnnnn
aaacoggttttocogaaaaagtogaaacgatatgacttatgatacoggatocaggeagaatgagaatatnnnnnnnnnnnnnnnnnnnRnnng

1310 1320 1330 1340 1350 1380 1370 1380 1330

agaagoggatgaatagaagaaaggtggactatateateaacttattecatttgtetaggnnnnnnnINnNNHINAMINDNOIOINOINOOANRRNTT
N A A T N T T T A A A N T T N T T N N N A A A A N N N N AN AR NN AN AN NI NN ANA RN
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agaagoggatgaatagaagaaaggtggactatateateaacttatteocatttgtetaggaaageotagocatgetttatggtgaatactgtea
agaagceggatgaatagaagaaaggtggactatatecatcaacttattecatttgtetaggaaagetagecatgetttatggtgaatactgtea
agaagoggatgaatagaagaaaggtggactatateatecaacttatteecatttgtetaggaaagetagocatgonnnnnnnnnnnnnnnnnnn
agaagoggatgaatagaagaaaggtggactatateatecaacttattecatttgtetaggaaagetagecatgonnnnnnnnnnnnnnnnnnn
N A A T N T T T A A A N T T N T T N N N A A A A N N N N AN AR NN AN AN NI NN ANA RN
N A A T A T T T A A N T T N T I N T A A A N N N N T N N N AN A AN AN AN AN NI NN AN AN
N A T A T T T T A A T T T T T T T T A N A N A N N T N N N AN A AN AN NN NI NN AN RN
N A A T N T A T A A T T T T T T N N A N A N N N A T N N A A AN NN NN N NN NN ANAANNNNTN
agaagogga NN NN NN NN N A A N T N N A A A N A N N N N AN A AN AN AN AN NI NN ANARNATANTT
agaagogga tgaa tagnnnn nnnnn NN N N N A A A A N N N N AN AN AN AN IO NN ANARNATANTT
agaagoggatgaatagaagaaaggtggactatateatecaacttattocannnnnnnnnnnnnnnnnnnnunnnnnnnnnnnnNONNONRRNNnLo
agaagoggatgaatagaagaaaggtggactatateateaacttattecatttgtetannnmmmmmnnNINNONHINAIMMIDIOIOIIOINIONANRRNNT
agaagoggatgaatagaagaaaggtggactatateatecaacttattecatttgtetannnnmmmnnnnnnnnnnnnnnNMINONOANRNRNNN
agaagcggatgaatagaagaaaggtggactatatcatcaacttattecatttgtetaggaaagetagecatgetttatggtgaatactgtea
agaagoggatgaatagaagaaaggtggactatatecatecaacttatteoecatttgtetaggaaagetageocatgetttatggtgaatactgtea
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agaagogga tgaatagaagnnnnnnnnnnnn N N N N N I N N AN AN AN AN IO NN ANARNATANTT
agaagogga tgaa tagaagnnnnnnnnn NN N N N N N N N AN AN AN AN IO NN ANARNATANTT
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AN A T A T I T A A N T T N T N N T A A A N N N N T N N AN AN AN AN TN NN NN ANARNAANTT
N A T A T T T T A A T T T T T T T T A N A N A N N T N N N AN A AN AN NN NI NN AN RN
agaagoggatgaatagaagaaaggtggactatatecatcaacttattecatttgtetaggaaagetagecatgetttatggtgaatactgtea
agaagoggatgaatagaagaaaggtggactatateatcaacttattecatttgtetaggaaagetagecatgetttatggtgaatactgtea
agaagceggatgaatagaagaaaggtggactatatecatcaacttattecatttgtetaggaaagetagecatgetttatggtgaatactgtea
agaagoggatgaatagaagaaaggtggactatatecatecaacttatteoecatttgtetaggaaagetageocatgetttatggtgaatactgtea
agaagoggatgaatagaagaaaggtggactatatecatcaacttattecatttgtetaggaaagetagecatgetttatggtgaatactgtea
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8.4 Matriz de distancia trnS-trnG de acordo com o modelo GTR+G+l

UsIiMuL1
UPARTH1
UPARTHS
UPARTHZ
UPARTH4
UPARTH3
ULACINA
ULACIN3
ULACINA
ULACING
ULACING
ULACINZ
URENIF1
URENIF2
URENIF3
URENIF4
URENIFG
URENIFT
LURENIFS
UNELUMZ
UMNELUMS
UMNELUME
UMELUM4
UMELUM3
UHISP1
UHISPS
UHISPG
UHISP4
UHISP3
ULOMG3
ULOMG4
ULOMGS
LUCALY
LUCALY?2
UAREMNAA1
UAREMAZ
UAREMAZ
UAREMAS
UAREMAS
UAREMA4
UGIBEB1
UGIBB2
UGIBB4
UGIBB3
UGIBBA
UGIBB6
UGIBBT
UGIBBS
USTRN
UIMFL1
UFOLN
UFOLIS
UFOLIZ
UFOLI3
UFOLI4

USIMULYT UPARTH1 UPARTHS UPARTHZ UPARTH4 UPARTHI ULACINT ULACING

010627
0.10222
0.10222
0.10222
0,19502
0,10202
0.09777
0.08777
0.089777
010627
0,10202
0.19544
0.19544
0.19544
0,19544
0.19544
0.19544
0.19544
0.20066
0.20066
0.20066
0.20066
0.20066
0.21095
0.21095
0.21095
0.21095
0.21095
0.22008
0.22006
0.22006
0.19395
0.19395
0.26565
0.26565
0.26565
0.26565
0.26565
0.26565
0.35310
0.34620
0.34620
0.36009
0.34620
0.33224
0.33224
0.33224
0.35360
027427
0.32988
0.32988
0.32988
0.32988
0.32321

0,00340
0,00340
0.00340
0,08166
0,03886
0,03517
0.03517
0.03517
0,04257
0,03886
0,18523
0.18523
0.18523
0,18523
0,18523
0,18523
0.18523
0,19035
0,19035
0,19035
0,19035
0.19035
0,17580
0,17580
0,17580
0.17580
0.17580
0.,188861
0,188861
0.16861
017398
017398
0,25844
0.25844
0.25544
0.25544
0,25844
0,25844
0.31971
0.31321
0.31321
0,32629
0.31321
0.30007
0.30007
0.30007
0,32015
0,25137
0.31609
0.31609
0.31609
0,31609
0.32267

0.,00000
0.00000
0.,08166
0,03525
0,03158
0,03158
0,03158
0,03893
0,03525
0,18060
0,18060
0,18080
0,18060
0,18060
0,18060
0,18060
0,18568
0,18568
0,18568
0,18568
0,18568
017580
0175380
0,17580
017580
017580
018861
0,158861
0.158861
017398
017398
025327
0.25327
025327
025327
0,25327
025327
0.31971
0.31321
031321
0,32629
031321
030007
030007
030007
0.32015
0,25137
0.31609
0.31609
0,31609
0,31609
0,32267

0.00000
0,08166
0,03525
0,03158
0.03158
0.03158
0,03893
0,03525
0,18060
0.18060
0.18060
0,18060
0,18060
0,18060
0.18060
0,18568
0,18568
0,18568
0,18568
0.18568
0,17580
0,17580
0,17580
0,17580
0.17580
0,18861
0,18861
0,158861
0,17338
0,17338
0,25327
0,25327
0,25327
0.25327
0,25327
0,25327
0,3197
0,31321
0.31321
0,32629
0,31321
0,30007
0.30007
0.30007
0,32015
0,25137
0,31609
0.31609
0.31609
0,31609
0,32267

0,08166
0,03525
0,03158
0.03158
0.03158
0,03893
0,03525
0,16060
0.18060
0.18080
0,18060
0,18060
0,18060
0.18060
0,18568
0,18568
0,18568
0,18568
0.18568
0,17580
0,17580
0,17580
0.17580
0.17580
0.,188861
0,1588861
0.16861
0.17398
0.17398
0,25327
0.25327
0.25327
0.25327
0,25327
0,25327
0.31871
0.31321
0.31321
0,32629
0,31321
0.30007
0.30007
0.30007
0,32015
0,25137
0.31609
0.31609
0.31609
0,31609
0.32267

010213
0.10643
0.10643
0.10643
0.11510
010213
0.26632
0.26632
0.26632
0,26632
0.,26632
0.26632
0.26632
027231
0,27231
0,27231
027231
027231
025477
0,25477
0,25477
0.25477
0.25477
0,27474
0,27474
0,27474
0.24741
0.24741
0,30692
0,30692
0,30692
0,30692
0,30692
0,30892
0.35387
0.34695
0.34695
0,36088
0,34695
0,33295
0,33295
0,33295
0,35438
0,28076
0.33784
0.33784
0,33734
0,33734
0.34471

0,00340
0.00340
0.00340
0,01030
0,00000
0,18539
0,18539
0.18539
0,18539
0,18539
0,18539
0,18539
0,19051
0,19051
0,19051
0,190581
0.190581
0,17545
0,17545
0,17545
0,17545
0.17545
0,17903
0,17903
0,17903
0.18435
0.18435
0,25223
0,25223
0,25223
0.25223
0,25223
0,25223
0,31738
0,31093
0,31093
0,32390
0,31093
0.29791
0.25791
0,257
0,31216
0,23429
0,31378
0.31378
0.31378
0,31378
0,32030

0.00000
0.00000
000684
0,00340
0.18531
018531
018531
018531
0.18531
0.18531
018531
0,18043
0.19043
0.19043
0.18043
0.19043
017048
017048
017048
017048
017048
017406
017406
0.17406
017931
017931
0.24651
0.24651
0.24651
0.24651
0.24651
0.24651
0,31093
0,30456
0,30456
031738
0,30456
0,28170
0.28170
0.28170
0,30576
0,22868
0,30734
0,30734
0,30734
0,30734
0,31378
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LUSIMULT UPARTHT UPARTHS UPARTHZ UPARTH4 UPARTH3 ULACINT ULACING
UAMETH3I 023371 024275 024275 024275 024275 030785 024346 023779
UAMETH4 023419 024324 024324 024324 024324 032730 02439 023827
LUTRICO1 0,29736 029504 029504 029504 0,29504 0,38002 0,28982 0,28364
UTRICO3 029796 029504 029504 029504 029504 038002 028982 0,28364
UTRICO4 029796 029504 029504 029504 029504 038002 028982 028364
UTRICO& 029796 029504 029504 029504 029504 038002 028982 028364
LINEOTY 0,35190 035021 035619 035619 0,35619  0,39250 0,35619 035602
LINEOT4 0,35130 035021 035619 035619 0,35613  0,39250 0,35619 035602
LINEOTS 0,35190 0,35021 035619 035619 0,35619 0,39250 0,35619 0,35602
LINEDT2 0,33855 0,33694 034280 034280 034280 0,37123 0,34280 0,34264
LINEDT3 0,33855 0,33694 034280 034280 034280 0,37123 0,34280 0,34264
UsuBUL1 030139 029447 029998 029938 029998 034610 030618 029985
UsuBuUL4 030139 029447 029998 029338 029998 034610 030618 029385
USUBULZ 029509 028140 028679 028679 028679 033168 0.29284 028667
USUBUL3 029509 028140 028679 028679 028679 033168 0.29284 028667
UsuBULS 029509 028140 028679 028679 028673 033168 029284 028667
UsuBULE 031503 030075 030632 030632 030632 035300 031259 030618
LTRILOA 0,33373  0,31893 032465 032465 032465 0,36591 0,33112 0,32450
LUTRILO4 0,33373  0,31893 032465 032465 0,32465 0,36591 0,33112 0,32450
UTRILOZ 0,33373  0,31893 032465 032465 0,32465 0,36591 0,33112 0,32450
LTRILO3 0,33373  0,31893 032465 032465 0,32465 0,36591 0,33112 0,32450
LTRILOG 0,33373  0,31893 032465 032465 032465 0,36591 0,33112 0,32450
LINERW1 031422 031274 031840 031840 031840 0,37223 0,32312 0,31662
LNERVZ 0,31422 031274  0,31840 031840 031840 037223 0,32312 0,31662
LMNERV3 0,31422 031274  0,31840 031840 031840 037223 0,32312 0,31662
LINERV4 031422 031274 031840 031840 031840 037223 0,32312 0,31662
LINERVA 0.31422 031274 031840 031840 031840 037223 0,32312 0,31662
LNERVE 0,31422 031274 031840 031840 031840 0,37223 0,32312 0,31662
LIFLACA 028174 029122 028581 028581 0,28581 0,33735 0,29183 0,28568
LIFLACA 028174 029122 028581 028581 0,28581 0,33735 0,29183 0,28568
LIFLACZ 028174 029122 028581 028581 0,28581 0,33735 0,29183 0,28568
LIFLACS 028174 029122 028581 028581 0,28581 0,33735 0,29183 0,28568
LIFLACA 0,29380 0,30962 030406 030406 030406 0,35740 0,31028 0,30392
UCUCULT1 036926 037558 037558 037558 037558 042817 037440 036731
UCUCULZ 036326 037558 037558 037558 037558 042817 037440 036731
UCUCUC3 036326 037558 037558 037558 037558 042817 037440 036731
LIMAMNAT 0,35321 034406 033817 033817 0,33817  0,39050 0,34999 034316
LINAMAZ 0,35321 034406 033817 033817 0,33817  0,39050 0,34999 0,34316
LINAMAZ 0,35321 034406 033817 033817 0,33817  0,39050 0,34999 0,34316
LINAMA4 035321 034406 033817 033817 0,33817  0,39050 0,34999 0,34316
LINAMAS 0,35321 034406 033817 033817 0,33817  0,393050 0,34399 0,34316
LINAMAG 0,35321 034406 033817 033817 0,33817  0,39050 0,34999 0,34316



UsiMuLA
UPARTH1
UPARTHS
UPARTHZ
UPARTH4
UPARTH3
ULACINA
ULACING
ULACIMNA
ULACIMS
ULACING
ULACINZ
UREMIF1
UREMIF2
UREMIF3
UREMIF4
UREMIFG
UREMIFT
UREMIFS
UNELUMZ
UNELUMS
UNELUMG
UNELUM4
UNELUM3
UHISP1
UHISPS
UHISPG
UHISP4
UHISP3
ULONG3
ULONG4
ULONGS
UCALY1
UCALY2
UAREMNA1
UARENAZ
UARENAZ
UAREMAS
UARENAG
UARENA4
UGIBB1
UGIBB2
UGIBB4
UGIBB3
UGIBBS
UGIBB6
UGIBBT
UGIBES
USTRN
UINFLA
UFOLN
UFOLI5
UFOLI2
UFOLI3
UFOL4

ULACING ULACING ULACING ULACINZ URENIF1 UREMIFZ URENIF3 URENIF4

0.00000
0,00684
0,00340
018531
018531
0,18531
0,18531
018531
018531
0,18531
0,19043
0.19043
0.19043
0,19043
0,19043
017048
017048
0,17048
0,17048
017048
0174086
0,17406
0,17406
017931
017931
0,24651
0,24651
0,24651
0.24651
0.24651
0,24651
0,31093
0.30456
0.30456
0,31738
0,30456
0.29170
0.29170
0,29170
0,30576
0.22568
0.30734
0,30734
0,30734
0.30734
0.31378

0,00684
0,00340
018531
0.18531
0,18531
0,18531
018531
0.18531
0,18531
0,19043
0.19043
0.19043
0,19043
0,19043
017048
017048
0,17048
0,17048
017048
0.17406
0,17406
0,17406
017931
017931
0,24651
0,24651
0,24651
0.24851
0.24651
0,24651
0,31093
0.30456
0.30456
0,31738
0,30456
0.29170
0.29170
0,29170
0,30576
0.22568
0.30734
0,30734
0,30734
0.30734
0.31378

0,01030
0,15989
0,15989
0,18989
0,18989
0,15989
0,15989
0,18989
0,19505
0,19505
0,19505
0,19505
0,19505
0,18040
0,18040
0,18040
0,18040
0,18040
0,18398
0,18398
0,18398
0,18936
0,18936
0,25791
0,257H1
0,257H1
0,257
0,257
0,25791
0,31642
0,30999
0,30999
0,32292
0,31724
0,29702
0,29702
0,29702
0,31122
0,23360
0,31283
0,31283
0,31283
0,31283
0,31932

0,18539
0,18539
0,18539
0,18539
0,18539
0,18539
0,18539
0,19051
0,19051
0,19051
0,19051
0,19051
017545
017545
0,17545
0,17545
017545
0,17903
0,17903
0,17903
0,18435
0,18435
0,25223
0,25223
0,25223
0,25223
0,25223
0,25223
0,31738
0,31083
0,31083
0,32390
0,31093
0,29791
0,29791
0,29791
0,31216
0,23429
0,31378
0,31378
0,31378
0,31378
0,32030

0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00340
0,00340
0,00340
0,00340
0,00340
013762
013762
0,13762
0,13762
013762
0,13698
0,13698
0,13698
012826
012826
0,18536
0,18536
0,18536
0,18536
0,18536
0,18536
0,26639
026047
0,26047
0,27239
0,27239
0,24905
0,24905
0,24905
0,26070
0,168663
0,22265
0,22265
0,22265
0,22265
0,22818

0,00000
0,00000
0.00000
0.00000
0,00000
0,00340
0.00340
0.00340
0,00340
0,00340
013762
013762
0,13762
0,13762
013762
0.13698
0,13698
0,13698
0.12526
0.12526
0,18536
0,18536
0,18536
0.18536
0.18536
0,18536
0,26639
0.26047
0.26047
0,27239
0,27239
0.24905
0.24905
0,24905
0,26070
0.16663
0.22265
0,22265
0,22265
0.22265
0.22518

0,00000
0.00000
0.00000
0,00000
0,00340
0.00340
0.00340
0,00340
0,00340
013762
013762
0,13762
0,13762
013762
0.13698
0,13698
0,13698
0.12826
012826
0,18536
0,18536
0,18536
0.18536
0.18536
0,18536
0,26639
0.26047
0.26047
0,27239
0,27239
0.24905
0.24905
0,24905
0,26070
0.18663
0.22265
0,22265
0,22265
0.22265
0.22818

0.00000
0.00000
0,00000
0,00340
0.00340
0.00340
0,00340
0,00340
013762
013762
0,13762
0,13762
013762
0.13698
0,13698
0,13698
0.12826
012826
0,18536
0,18536
0,18536
0.18536
0.18536
0,18536
0,26639
0.26047
0.26047
0,27239
0,27239
0.24905
0.24905
0,24905
0,26070
0.18663
0.22265
0,22265
0,22265
0.22265
0.22818
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ULACIMA
UAMETH3 = 0,23779
UAMETH4 023827
UTRICOA 0,28364
UTRICO3 0.28364
UTRICO4 0.28364
UTRICOS 0.28364
UMEDOT1 0,35602
UMEOTS 0,35602
UMEOTA 0,35602
UMEOT2 0,34264
UMEOT3 0,34264
UsuBULT  0,29985
USUBUL4  0,23985
UsuBuUL2 | 0,28667
USUBUL3  0,28667
USuUBULS | 0,28667
USuUBULE ~ 0,30618
UTRILOA 0,32450
UTRILO4 0,32450
UTRILOZ 0,32450
UTRILO3 0.32450
UTRILOG 0.32450
UMERWY 0.31662
UMERVZ 0.31662
UMERV3 0.31662
UMERVA 0,31662
UMERVE 0,31662
UNERVE 0.31662
UFLACA 0.28568
UFLACS 0.28568
UFLACZ 0.28568
UFLACS 0.28568
UFLACA 0,30392
UCcucuLt = 036731
UcucuLz = 036731
UCucuci  0,36731
UNAMAT 0.34316
UMANAZ 0.34316
UMAMAZ 0.34316
LUMANAL 0.34316
UMAMNAS 0,34316
UMAMNAB 0,34316

LILACIMS
0.23779
0,23827
0,28364
0.28364
0.28364
0.28364
0.,35602
0,35602
0,35602
0,34264
0,34264
0.29985
0.29985
0.28667
0.28667
0.28667
0.30618
0,32450
0,32450
0.32450
0.32450
0.32450
0.31662
0.31662
0.31662
0,31662
0,31662
0.31662
0.28568
0.28568
0.28568
0.28568
0,30392
0,36731
0,36731
0.,36731
0.34316
0.34316
0.34316
0.34316
0.34316
0,34316

ULACIMNG ULACINZ URENIF1 URENIF2

0.24308
0,24360
0,29593
0.29593
0.29593
0.29593
0.36187
0.36187
0.36187
0,34838
0,34838
0,30526
0.30526
0.29196
0.29196
0.29196
0,31164
0,330M
0,33011
0,33011
0.33011
0.3301
0,32214
0,32214
0,32214
0,32214
0,32214
0,32214
0.29096
0.23096
0.23096
0.23096
0,30934
0,38140
0,38140
0,38140
0,35673
0,35673
0,35673
0,35673
0,35673
0,35673

0.24346
0,24396
0,28982
0.28982
0.28982
0.28982
0.35619
0.35619
0.35619
0,34280
0,34280
0.30618
0.30618
0.29284
0.29284
0.29284
0.31259
0,33112
0,33112
0.33112
0.33112
0.,33112
0.32312
0.32312
0.32312
0,32312
0,32312
0.32312
0.29183
0.29183
0.29183
0.29183
0.31028
0,37440
0,37440
0.37440
0.34999
0.34999
0.34999
0.34999
0.34999
0,34999

0,20553
0,20075
0,22725
0,22725
022725
0.22725
0.27613
0.27613
0.27613
0,26365
0,26365
0.23689
0.23689
0.23630
0.23630
0.23630
0.24763
0,27081
0,27081
0.27081
0.27081
0.27081
0.24824
0.24824
0.24824
0,24824
0,24824
0.24824
0.25190
0.25130
0.25130
0.25190
0.25757
0,30021
0,30021
0,30021
0.32825
0.,32825
0.32825
0,32825
0,32825
0,32825

0.20553
0.20075
0,22725
0.22725
0.22725
0.22725
0.27613
0.27613
0.27613
0.26365
0,26365
0.23689
0.23689
0.23630
0.23630
0.23630
0.24763
0.27081
0.27081
0.27081
0.27081
0.27081
0.24524
0.24524
0.24524
0.24824
0,24824
0.24824
0.25190
0.25190
0.25190
0.25190
0.25757
0,30021
0,30021
0.30021
0,32825
0.32825
0.32825
0.32825
0.32825
0,32825

LREENIF3
0.20553
0,20075
0,22725
0.22725
0.22725
0.22725
0.27613
0.27613
0.27613
0,26365
0,26365
0.23689
0.23689
0.23630
0.23630
0.23630
0.24763
0.,27081
0,27081
0.27081
0.27081
0.27081
0.24824
0.24824
0.24824
0,24824
0,24824
0.24824
0.25150
0.251390
0.25130
0.25130
0.25787
0,30021
0,30021
0.30021
0.32825
0.32825
0.32825
0.32825
0.32825
0,32825
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URENIF4
0.20553
0,20075
0,22725
0,22725
022725
0.22725
0.27613
0.27613
0.27613
0,26365
0,26365
0.23689
0.23689
0.23630
0.23630
0.23630
0.24763
0,27081
0,27081
0.27081
0.27081
0.27081
0.24824
0.24824
0.24824
0,24524
0,24524
0.24824
0.25190
0.25190
0.25130
0.25190
0.25757
0,30021
0,30021
0.30021
0.32825
0,32825
0,32825
0,32825
0,32825
0,32825



USIMUL?
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINA
ULACIN3
ULACINA
ULACING
ULACING
ULACINZ
UREMIF
UREMIFZ2
UREMIF3
UREMIF4
UREMIFG
URENIFT
URENMIFS
UNELUMZ
UNELUMS
UNELUME
UNELUM4
UNELUM3
UHISP1
UHISPS
UHISPG
UHISP4
UHISP3
ULOMNG3
ULOMNG4
ULOMNGS
UCALY
UCALY?2
UARENA1
UAREMNAZ
UARENAZ
UAREMAS
UAREMNAB
UAREMNA4
UGIBB1
UGIBB2
UGIBB4
UGIBB3
UGIBBA
UGIBB6
UGIBBT
UGIBBE
USTRN
UINFL1
UFOLN
UFOLIA
UFOLIZ
UFOLI3
UFOLI4

URENIFE UREMIFT URENIFS UMELUMZ UNELUMS UNELUME UMELUM4 UMELUM3

0.00000
0.00000
0.00340
0.,00340
0.,00340
0,00340
0.,00340
0,13762
0.13762
0.13762
0.13762
0.13762
0.13688
0.13698
0.13698
0,12826
0,12826
0,18536
0,18536
0.18536
0.18536
0.18536
0.18536
0.26634
0,26047
0,26047
027239
0,27239
0,24905
0,24904
0.24904
0.26070
0.18663
0.22285
0.22265
0,22265
0,22265
0,22818

0.00000
0.00340
0.00340
0.00340
0,00340
0.00340
0.13762
0.13762
0.13762
0.13762
0.13762
0.13698
0.13698
0.13698
012826
0,12826
0,18536
0.18536
0.18536
0.18536
0.18536
0.18536
0.26639
0.26047
0.26047
0.27233
027233
0.24905
0.24805
0.24805
0.26070
0.18663
0.22265
0.22265
0.22265
0.22265
0.22818

0.00340
0.,00340
0.,00340
0,00340
0,00340
0,13762
0.13762
0.13762
0.13762
0.13762
0.13688
0.13698
013698
012826
012826
0,18536
0,18536
0.18536
0.18536
0.18536
0.18536
0.26639
0,26047
0,26047
0,27239
0,27239
0,24905
0,24505
0.24905
0.26070
0.18663
0.22265
0.22265
0,22265
0,22265
0.,22818

0.00000
0.00000
0.,00000
0.00000
014227
014227
014227
014227
0.14227
0.14160
0.14160
0.14160
013280
0,13280
0,19049
0,19049
0.19048
0.19048
0.19045
0.19045
0.27238
0.26639
0.26639
0.27845
0,27845
0,25484
0,25484
0.25484
0.26663
0.19178
0.22818
0.22818
0.22818
0.22818
0,23377

0.00000
0.00000
0.00000
014227
014227
014227
014227
0.14227
0.14160
0.14160
0.14160
013280
0,13280
0.,19049
0,19045
0.19045
0.19045
0.19045
0.19045
0.27238
0.26639
0.26639
0.27845
0,27845
0,25484
0,25484
0.25484
0.26663
0.19175
0.22818
0.22818
0.22818
0.22818
0,23377

0.00000
0.00000
014227
014227
014227
014227
0.14227
0.14160
0.14160
0.14160
013280
0,13280
0.,19049
0,19045
0.19045
0.19045
0.19045
0.19045
0.27238
0.26639
0.26639
0.27845
0,27845
0,25484
0,25484
0.25484
0.26663
0.19175
0.22818
0.22818
0.22818
0.22818
0,23377

000000
014227
014227
014227
014227
0.14227
0.14160
0.14160
0.14160
0.13280
0,13280
0,19049
0,19045
0.19045
0.19045
0.19045
0.19045
0.27238
0.26639
0.26639
0.27845
0.,27845
0,25484
0,25484
0.25484
0.26663
0.19175
0.22818
0.22818
0.22818
0.22818
0,23377

014227
014227
014227
014227
0.14227
0.14160
0.14160
0.14160
0.13280
0,13280
0,19049
0,19045
0.19045
0.19045
0.19045
0.19045
0.27238
0.26639
0.26639
0.27845
0.,27845
0,25484
0,25484
0.25484
0.26663
0.19175
0.22818
0.22818
0.22818
0.22818
0,23377
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URENIFE UREMIFT URENIFS UNELUMZ UMELUMS UMELUME UMELUM4 UNELUM3
UAMETH3I 020553 020553 020553 021086 021086 021086 021086  0.21086
UAMETH4 020075 020075 020075 020603 0.20603 0.20603 020603  0.208603
UTRICOA 022725 022725 022725 023282 023282 023282 0,23282 (23282
UTRICO3 022725 022725 022725 023282 023282 023282 023282 0.23282
UTRICO4 022725 022725 022725 023282 023282 023282 0.23282 (.23282
UTRICOS 022725 022725 022725 023282 023282 023282 0,23282 (23282
UNEDOT 027613 027613 027613 028220 028220 028220 0.28220  0.28220
UNEOT4 027613 027613 027613 028220 028220 028220 0.28220  0.28220
UNEOTS 027613 027613 027613 028220 028220 028220 028220 0,28220
UNEOTZ 0.26365 026365 026365 026957 026957  0.26957  0.26957  0.26957
UNEOT3 0.26365 0.26365 026365 026957 026957 026957  0.26957  0.26957
USUBULT 023689 023689 0,23689 024253 024253 024253 024253  0.24253
UsSUBULA 023689 023689 023689 024253 024253 024253 024253  0.24253
UsuBULZ 023630 023630 023630 024193 024193 024193 024193 0.24193
USUBUL3 023630 023630 0,23630 024183 024193 024193 024193  0.24193
USUBULS 023630 023630 023630 024193 024193 024193 024193 0.24193
USUBULE 024763 024763 024763 025338 025338 0.25338 025338 0.25338
UTRILOA 027081 027081 027081 027683 027683 027683 027683 0.,27683
UTRILO4 027081 027081 027081 027683 027683 027683 0.27683  0.27683
UTRILOZ 027081 027081 027081 027683 027683 027683 0.27683 0.27683
UTRILO3 027081 027081 027081 027683 027683 027683 027683 0.,27683
UTRILOG 027081 027081 027081 027683 027683 027683 0.27683  0.27683
UNERV1 0.24524 024824 024824 025402 025402 025402 0.25402  0.25402
UNERVZ 024524 024824 024824 025402 025402 025402 025402 0,25402
UNERV3 0.24524 024824 024824 025402 025402 025402 025402 025402
UNERV4 0.24524 024824 024824 025402 025402 025402 0.25402  0.25402
UNERVS 024524 024824 024824 025402 025402 025402 025402 0,25402
UNERVE 0.24524 024824 024824 025402 025402 025402 025402 025402
UFLACA 0.25190 0.25130 025130 025763 025763 025763 0.25763  0.25769
UFLACS 025190 0,251%0 025190 025769 025769 025769 025769  0,25769
UFLACZ 0.25190 025130 025130 025763 025763 025763 0.25769  0.25769
UFLAC3 0.25190 0.25130 025130 025763 025763 025763 0.25763  0.25769
UFLACA 025757 025757 025757 026342 026342 026342 026342 0,26342
UCucuL1 030021 030021 030021 030655 0,30655  0,30655 0,30655  0,30655
UCucuLz = 030021 030021 030021 030655 0,30655 0,30655 0,30655  0,30655
UCUCUC3I 030021 030021 0,30021 030655  0,30655  0.30655 030655  0.30655
UNAMAT 032825 032825 032825 033436 033496 033496 033496  0.33496
UNAMAZ 032825 032825 032825 033436 033496 033496 033436  0.33496
UNAMNAZ 032625 032825 032825 033496 033496 033496 033496  0,33496
UNAMNAZ 032825 032825 032825 033436 033496 033496 033496  0.33496
UNAMAS 032825 032825 032825 033436 033496 033496 033436  0.33496
UNAMNAG 032625 032825 032825 033496 033496 033496 033496  0,33496



USIMULA
UPARTHA1
UPARTHS
UPARTHZ
UPARTH4
UPARTH3
ULACIMA
ULACING
ULACING
ULACINS
ULACING
ULACINZ
URENIF1
URENIF2
URENIF3
URENIF4
URENMIFG
URENIFT
UREMIFS
UMELUMZ
UMELUME
UNELUME
UNELUM4
UNELUM3
UHISPA
UHISPS
UHISPG
UHISP4
UHISP3
ULOMG3
ULOMG4
ULOMGS
UCALY1
UCALY?Z
UAREMNA
UARENAZ
UARENAZ
UARENAS
UARENAS
UARENA4
UGIBE1
UGIBB2
UGIBEB4
UGIBB3
UGIBBS
UGIBBE
UGIBBT
UGIBBS
USTRN
UINFLA
UFOLNA
UFOLIS
UFOLIZ
UFOLI3
UFOLI4

UHISP1 UHISPS UHISPE UHISP4 UHISP3 ULONG3 ULOMG4 ULONGS UCALYY

0,00000
0,00000
0,00000
0,00000
0.07715
0,07715
0.,07715
0.10179
0.10179
0.22745
0.22745
0.22745
0,22745
0,22745
0,22745
0.25231
0,25810
0,25810
0,25810
0.24658
0.25117
0.25117
0.25117
0,25833
0,20518
0,25368
0,25368
0,25368
0,25368
0,25951

0,00000
0,00000
0,00000
0.07715
0,07715
0,07715
0.10179
0.10179
0.22745
0.22745
0.22745
0,22745
0,22745
0,22745
0.25231
0,25810
0,25810
0,25810
0.24658
0.25117
0.25117
0.25117
0,25833
0,20518
0,25368
0,25368
0.,25368
0,25368
0,25951

0,00000
0,00000
0.07715
0,07715
0.,07715
0.10179
0.10179
0.22745
0.22745
0.22745
0,22745
0,22745
0,22745
0.25231
0,25810
0.25810
0,25810
0.24658
0.25117
0.25117
0.25117
0,25833
0,20518
0,25368
0,25368
0.,25368
0,25368
0,25951

0,00000

0,07715 0,07715
0,07715 0,07715
0,07715 0,07715
0.10179 0,10179
0.10179 0.10179
0.22745 0,22745
0.22745 0,22745
0.22745 0,22745
0,22745 0,22745
0,22745 0,22745
0,22745 0,22745
0,25231 0,256231
0,25810 0,25810
0,25810 0,25810
0,25810 0,25810
0.24658 0,24653
0.25117 0,25117
0.25117 0,25117
0.25117 0,25117
0,25833 0,25833
0,20516 0,20518
0,25365 0,25368
0,25365 0,25368
0,25365 0,25368
0,25365 0,25368
0,25951 0,25951

0,00000
0,00000
0.11001
0.11001
0.21500
0.21500
0.21500
0,21500
0,21500
0,21500
0,29327
0,29952
0,29952
0,29952
0.28709
0,291
02519
0.2919
0,29980
0,21083
0,27045
0,27045
0,27045
0,27045
0,27646

0.,00000
0.11001
0.11001
0.21500
0.21500
0.21500
0,21500
0,21500
0,21500
0.29327
0,29952
0,29952
0,29952
0.28709
0.2919
0.2919
0.2919
0,29980
0,21083
0,27045
0,27045
0.27045
0,27045
0,27646

0.11001
0.11001
0.21500
0.21500
0.21500
0,21500
0,21500
0,21500
0.29327
0,29952
0,29952
0,29952
0.28709
0.2919
0.2919
0.2919
0,29580
0,21083
0,27045
0,27045
0.27045
0,27045
0,27646

0.00000
0.22012
022012
022012
0,22012
0,22012
0,22012
0,26505
0,271
0,271
0,27
025917
0.26384
0.26384
0.26384
0,255940
0,19645
0,23282
0,23282
0,23282
0,23282
0,23845
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LUHISP1 UHISPS
UAMETH3 0,19450 0,19450

UAMETH4 0,194858 0,19488
UTRICO1  0,19511 0.19511
UTRICO3  0,19511 0.13511
UTRICO4 019511 0,13511
UTRICO5  0.19511 0,13511
UMEOTT1  0,29442 0,29447
UMEOT4  0,29442 0,29447
UNEOTS  0.29442 029442
UMEDTZ  0,27613 0.27613
UMEODT3  0.27613 0.27613
UsuBULY1 0,23689 0,23689
UsuBUL4  0,23683 0,23689
USUBULZ  0.23630 0,23630
USUBUL3  0.23630 0,23630
UsuBULS 0,23630 0,23630
USuUBULE 0,23630 0,23630
UTRILO1  0,25898 0.25898
UTRILO4  0,25898 0,25898
UTRILOZ  0.25898 0,25898
UTRILO3  0.25898 0.25898
UTRILOG  0,25838 0,25898
UMERV1  0.,24824 0.24824
UMERVZ  0,24824 0,24824
UMERV3  0,24824 024824
UNERV4  0.24824 024824
UMERVS  0,24824 0.24824
UMERVE  0,24824 024824
UFLACT  0,25674 0.25674
UFLACS  0,25674 025674
UFLACZ  0,25674 0,25674
UFLAC3  0.25674 025674
UFLAC4  0,27334 027994
UCUCULT  0.25751 0,23751
UCUCULZ  0.29751 0,29751
UCUCUC3 0.29751 0,29751
UNANAT  0,35371 0,35371
UNANAZ  0,35371 0.35371
UNANAZ 035371 0,35371
UNANA4 035371 0,35371
UNANAS 035371 0,35371
UNAMNAB 035371 0,35371

LHISPG
0,18450
0,19488
0.19511
0.19511
0.19511
0.19511
0,29442
0,29442
0.29442
0.27613
0.27613
0.23689
0,23689
0.23630
0.23630
0.23630
0.23630
0.25898
0,25898
0.25898
0.25898
0.25898
0.24824
0,24824
0,24824
0.24824
0.24824
0.24824
0.25674
0,25674
0,25674
0.25674
0.27994
0.29751
0.29751
0,259751
0.353M
0.353T1
0.35371
0.35371
0,35371
0,35371
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UHISP4 UHISP3 ULONG3 ULOMNG4 ULOMGS UCALYA

0,19450 0.19450
0,19485 0.19488
0,19511 0.,19511
0,19511 0,19511
0,19511 0,19511
0,19511 0,19511
0,29442 029442
0,29442 029442
0.29442 029442
0.27613 0.27613
0.27613 0.27613
0.23689 023689
0,23689 023689
0.23630 0.23630
0.23630 0.23630
0.23630 0.23630
0,23630 0.23630
0.25898 025898
0,25898 025898
0.25898 0.25898
0.25898 0.25895
0.25898 025898
0.24824 0.24824
0,24824 024824
0,24824 024824
0.24824 024524
0.24824 0.24824
0.24824 0.24824
0.25674 026674
0,25674 025674
0,25674 025674
0.25674 0.25674
0.27934 027994
0,29751 0,29751
0,29751 0,29751
0,29751 0,29751
0,35371 0,35371
0,35371 0,35371
0,35371 0,35371
0,35371 0,35371
0,35371 0,353T1
0,35371 0,35371

0,17981
018017
0,18912
018912
0.,18912
0.,18912
0,30673
0,30673
0.30678
0,29354
0,29354
0.,26040
0,26040
0.24813
0.24813
0.24813
0,25974
0.28351
0,28351
0.28351
0.28351
0.,28351
0.,26040
0,26040
0,26040
0.26040
0.,26040
0.,26040
0.26743
0,26743
0,26743
0.26743
0,27324
0.29751
0.,29751
0,28751
0.37900
0.37900
0,37300
0,37300
0,37300
0,37300

0,17981
018017
0.18912
018912
0.,18912
0,18912
0,30673
0,30673
0.30675
0,29354
0,29354
0.,26040
0,26040
0.24813
0.24813
0,24813
0,25974
0.28351
0,28351
0.28351
0.28351
0.,28351
0.,26040
0,26040
0,26040
0.26040
0.,26040
0.26040
0.26743
0,26743
0,26743
0.26743
0,27324
0.,29751
0.,28751
0,28751
0.37900
0.37900
0,37300
0,37300
0,37300
0,37300

0,17981
018017
0,18912
018912
0,18912
0,18912
0,30673
0,30673
0.30675
0,29354
0,29354
0.,26040
0,26040
0.24813
0.24813
0,24813
0,25974
0.,28351
0,28351
0.28351
0.28351
0.28351
0.,26040
0,26040
0,26040
0.26040
0.,26040
0.,26040
0.,26743
0,26743
0,26743
0.26743
0,27324
0.,29751
0.,29751
0,28751
0,37900
0.37900
0,37300
0,37300
0,37300
0,37300

0,15586
0,15616
0.17044
017044
0,17044
0,17044
0,27001
0,27001
0.27001
0.,25844
0.25844
0,23208
0,23208
0.22159
0.22159
0,22159
0,24275
0.,25402
0,25402
0.25402
0.25402
0.,25402
0.24846
0,24846
0,24846
0.24846
0.24846
0.24846
0.23027
0,23027
0,23027
0.23027
0.24679
0.,28123
0.28123
0,28123
0.,34587
0.34587
0.34587
0.34587
0.34587
0,34587



UsIMuL
UPARTHA
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINA
ULACING
ULACINS
ULACING
ULACIMNG
ULACINZ
URENIF1
URENIF2
URENIF3
URENIF4
UREMIFG
URENIF7
URENIFS
UMELUMZ
UMELUMS
UNELUME
UNELUM4
UMELUM3
UHISPA
UHISPA
UHISPG
UHISP4
UHISP3
ULOMG3
ULOMGA
ULONGS
UCALY
UCALY2
UAREMAN
UARENAZ
UARENAZ
UARENAS
UAREMAG
UARENA4
UGIBB1
UGIBBZ
UGIBEB4
UGIBB3
UGIBBS
UGIBBE
UGIBBT
UGIBBS
USTRN
UINFLA
UFOLN
UFOLIS
UFOLIZ
UFOLI3
UFOLK

UCALY2 UARENA1 UARENAZ UAREMA3 UAREMNAS UARENAG UARENA4 UGIBBA1

022012
0,22012
0,22012
0,22012
0,22012
0,22012
0,26505
0.27101
0.27101
0.27101
0.25917
0,26384
0,26384
0,26384
0,25940
0,19645
0,23282
0,23282
0,23282
0.23282
0.23845

0,00000
0,00000
0,00000
0,00000
0,00000
0,32629
0.,31971
0.31971
0.31971
0,31971
0,30613
0,30613
0,30613
0,33224
0,29580
0,25507
0,25507
0.25507
0.25507
0.26094

0,00000
0,00000
0,00000
0,00000
0,32629
0.31971
0.31971
0.31971
0.31971
0,30613
0,30613
0,30613
0,33224
0,29580
0,25507
0.25507
0.25507
0.25507
0.26034

0,00000
0.,00000
0.,00000
0,32629
0.31971
0.31971
0.31971
0.31971
0,30613
0,30613
0,30613
0,33224
0,29580
0,25507
0.25507
0.25507
0.25507
0.26034

0.00000
0.00000
0,3262%
0.31971
0.31971
0.31971
0.31971
0,30613
0,30613
0,30613
0,33224
0,29580
0,25507
0.25507
0.25507
0.25507
0.26094

0.00000
0,32629
0.31971
0.31971
0.31971
0.31971
0,30613
0,30613
0,30613
0,33224
0,29580
0,25507
0.25507
0.25507
0.25507
0.26094

0,32629
0.31971
0.31971
0.31971
0.31971
0,30613
0,30613
0,30613
0,33224
0,29580
0,25507
0.25507
0.25507
0.25507
0.26094

0.00340
0.00340
0.00340
0.00340
0,02087
0,02087
0,02087
0,03166
0,15623
0,15216
0.15216
0.15216
0.15216
0.15697
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UAMETH3
UAMETH4
UTRICOA
UTRICO3
UTRICO4
UTRICOA
UNEDT
UMNEDTS
UMEOTS
UNEDT2
UNEOT3
UsuUBULY
UsuBULA
UsuBULZ
USUBUL3
USUBULS
USUBULE
UTRILOA
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UMERWA
UMNERWZ
UMERV3
UMERWV4
UMNEREWS
UMNERWE
UFLACH
UFLACA
UFLACZ
UFLACS
UFLACA
ucucuL
UcucuLz
Ucucucs
UMAMNAT
LIMNAMNAZ
UMAMAS
LIMNAMAL
LIMNAMAS
LUMNAMAG

0,15586
0.15616
0.17044
0.17044
0.17044
0.17044
0.27007
0.27001
0.27001
0.25844
0.26844
0,23208
0,23208
0.22159
0.22159
0.22159
0.24275
0,25402
0,25402
0.25402
0.25402
0.25402
0.24846
0,24846
0.24846
0.24846
0.24846
0.24846
0.23027
0,23027
0.23027
0.23027
0.24679
0.28123
0,28123
0,28123
0.34587
0.34587
0.34587
0.34587
0,34587
0,34587

0,289332
0.29393
0.26620
0.26620
0.26620
0.26620
027853
0.27853
0.27853
0.27268
0.27268
0,25098
0,25098
0.23307
0.23907
0.23907
0.25036
027878
027878
0.27878
0.27878
0.27878
0.244659
0.,244649
0.24469
0.24469
0.244639
0.2446%
0.24377
024377
0.24377
0.24377
0.24931
0.2742%
0,2742%
0,27429
0.31927
0.31927
0.31927
0.31927
0,31927
0,31927

0,289332
0.29393
0.26620
0.26620
0.26620
0.26620
0,27853
0.27853
0.27853
0.27268
0.27268
0,25098
0,25098
0.23307
0.23307
0.23907
0.25036
027878
027878
0.27878
0.27878
0.27878
0.24484
0,24484
0.244639
0.24469
0.24485
0.2448%
0.24377
024377
0.24377
0.24377
0.24931
0.2742%
0,2742%
0,2742%
0.31927
0.31927
0.31927
0.31927
0,31927
0,31927

0,29332
0.29393
0.26620
0.26620
0.26620
0.26620
0,27853
0.27853
0.27853
0.27268
0.27268
0,25098
0,25098
0.23307
0.23307
0.23307
0.25036
0,27878
0,27878
0.27878
0.27878
0.27878
0.24454
0,24454
0.24463
0.24469
0.24455
0.2445%
0.24377
0,24377
0.24377
0.24377
0.24931
0.2742%
0,2742%
0,2742%9
0.31327
0.31927
0.31927
0.31927
0,31927
0,31927

0,29332
0,29393
0.26620
0.26620
0.26620
0.26620
0,27853
0.27853
0.27853
0.27268
0.27268
0,25098
0,25098
0,23907
0.23907
0.23907
0.25036
0,27878
0,27878
027878
0.27878
0.27878
0.24454
0,24454
0.24463
0.24469
0.24455
0.24454
0.24377
0,24377
024377
024377
0.24931
0.2742%
0,274249
0,274249
031927
0.31927
0.31927
0.31927
0,31927
0,31927

0,29332
0.29393
0.26620
0,26620
0,26620
0,26620
0,27853
0.27853
0.27853
0,27268
0,27268
0,25098
0,25098
0.23907
0.23907
0.23307
0,25036
027878
0,27878
0.27878
0.27878
0.27878
0.244859
0,244859
0.24469
0.24469
0.244859
0.,244659
024377
0,24377
0.24377
0.24377
0.24931
0.,27429
0,27429
0,27429
0.31927
0.31927
0.31927
0.31927
0,31927
0,31927
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0,289332
0.29393
0.26620
0.26620
0.26620
0.26620
0.27853
0.27853
0.27853
0.27268
0.27268
0,25098
0.25098
0.23307
0.23907
0.23907
0.25036
027878
027878
0.27878
027878
0.27878
0.244649
0.,244659
0.24469
0.24469
0.244639
0.2446%
0.24377
024377
0.24377
0.24377
0.24931
0.2742%
0,2742%
0,2742%
0.31927
0.31927
0.31927
0.31927
0,31927
0,31927

0,35200
0,35914
0,36879
0.,36873
0.,36874
0.,36879
0,32734
0,32739
0,32739
0,3135%
0,31358
0,266349
0,266349
0.28313
0.28313
0.28313
0.27857
0,30234
0,30234
0.30234
0.,30234
0,30234
0.30184
0,30184
0.30184
0.30184
0.30184
0.30184
0.26396
0,26396
0.26396
0.26396
0.28157
0,31037
0,31037
0,31037
0.43362
0.43362
0.43362
0.43362
0.43362
0.,43362

UCALYZ UARENAT UARENAZ UARENAI UAREMNAS UAREMAE UARENA4 UGIBBEN



USIMULA
UPARTH1
UPARTHS
UPARTH2
UPARTH4
UPARTH3
ULACINA
ULACING
ULACING
ULACINS
ULACING
ULACINZ
UREMIF1
UREMIFZ
URENIF3
UREMIF4
UREMIFG
UREMIFT
UREMIFS
UNELUMZ
UNELUMS
UNELUME
UNELUMA
UNELUM3
UHISP1
UHISPS
UHISPB
UHISP4
UHISP3
ULONG3
ULONGS
ULONGS
UCALY
UCALY2
UAREMAA
UARENAZ
UARENAZ
UAREMNAS
UARENAB
UARENA4
UGIBBA
UGlBB2
UGIBB4
UGIBB3
UGIBBS
UGIBBE
UGIBBT
UGIBBS
USTRN
UINFLA
UFOLN
UFOLIS
UFOLI2
UFOLI3
UFOLI4

UGIBB2 UGIBB4 UGIBB3 UGIBES UGIBBE UGIBET UGIBES USTRIM1 UINFL1 UFOLN

0.00000
0,00684
0,00684
0,01732
0,01732
0,01732
0,03534
0,15144
014741
014741
0,14741
0.14741
0,15216

0.00654
0.00654
0.01732
0.01732
0,01732
0,03534
015145
0.14741
0.14741
0,14741
0.14741
0,15216

0.00684

0.02446 002446
0.02446 002445
0.02446 0,02446
0.03534 0,03534
0.16106 0,16106
0.15697 0,15697
0.15697 0,15657
0,15697 0,15697
0.15697 0,15697
0.16182 0,16182

0,00000
0,00000
0,03168
0,13745
013348
0,13348
0,13348
0,13348
0,13809

0.00000
0.03168
0,13744
0.13348
0.13348
0,13348
0.13348
0.13809

0,03168
0,13745
0,13348
0,13348
0,13348
0,13348
0,135809

0,14242

014248 0,08108

0.14248 0,08108 0,00000
0,14248 0,08108 0,00000
0.14245 0,08108 0,00000
0.14718 0,08516 0,00340
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UAMETH3
UAMETRH4
UTRICOH
UTRICO3
UTRICO4
UTRICOS
UMEOTH
UNECT4
UNECTS
UNECT2
UNECT3
usuBULY
UsuBUL4
UsuBULZ
UsSUBULS
USUBULS
USUBULE
UTRILO1
UTRILD4
UTRILDZ
UTRILO3
UTRILOG
UMERV1
UNERVZ
UNERV3
UNERV4
UNERVA
UNERVE
UFLACT
UFLACS
UFLACZ
UFLAC3
UFLACA
ucucut
UCUCULZ
UCUCUC3
UMANAT
UMNANAZ
UMNANAZ
UMNANA4
UMNANAS
UMNANAG

0.35897
0,36614
0,37600
0.37600
0.37600
0.37600
0.32078
0,32078
0.32078
0.30715
0.30714
0.26047
0,26047
027703
0.27703
0.27703
0.27251
0.29602
0,29602
0,29602
0.29602
0.29602
0.29553
0.29553
0,29553
0.29553
0.29553
0.29553
0.26384
0,26384
0,26384
0.26384
0.25144
0.30401
0.30401
0,30401
042570
0.42570
0.42570
0.42570
0.42570
0.42570

0.35897
0,36619
0,37600
0.37600
0.37600
0.37600
0.32078
0,32078
0.32078
0.30715
0.30715
0.26047
0,26047
027703
0.27703
0.27703
0.27251
0.29602
0,29602
0,29602
0.29602
0.29602
0.29553
0.29553
0,29553
0.29553
0.29553
0.29553
0.26384
0.26384
0.26384
0.263584
0.26144
0.30401
0.30401
0,30401
042570
0.42570
0.42570
0.42570
0.42570
042570

0,35897 0,34513

0,36619
0,37600
0.37600
0.37600
0.37600
0.32825
0,32825
0.32825
0.31440
0.31440

0,35217
0,36167
0.36167
0.36167
0.36167
0.33408
0,33408
0.33408
0.32010
0.32010

0,26707 0,27239
0,26707 0,27239

0.28385
0.28385
0.28385
0.27928
0.30313
0,30313
0,30313
0.30313
0.30313
0.30262
0.30262
0,30262
0.30262
0.30262
0.30262
0.26462
0.,26462
0.26462
0.26462
0.262285

0,289249
0.28929
0.28929
0.28471
0.30874
0,30874
0,30874
0.30874
0.30874
0.30823
0.30823
0,30823
0.30823
0.30823
0.30823
0.269849
0,269849
0.269849
0.26989
0.28769

0,31117 0,30401
0,31117 0,30401
0,31117 0,30401

044164
0.44164
044164
044164
044164
044164

042570
0.42570
0,42570
042570
042570
042570

0.35031
0,35740
0,36700
0.36700
0,36700
0,36700
0,30093
0,30093
0,30093
0.28782
0.28782
0.24853
0,24853
0.,26474
0.26474
0.26474
0.25951
0.28326
0,28326
0,28326
0.26326
0.28326
0.27658
0.27658
0,27658
0.27658
0.27658
0.27658
0.24608
0,24608
0,24608
0.24608

0.35031
0,35740
0,36700
0.,36700
0.36700
0,36700
0,30093
0,30083
0,30093
028782
0.28782
0.24853
0,24853
0,26474
0.26474
0.26474
0.25951
0.28326
0,28326
0,28326
0.26326
0.28326
0.27658
0.27658
0,27658
0.27658
0.27658
0.27658
0.24608
0,24608
0,24608
0.,24608

0.26307 026307
0,30957 0,30957
0,30957 0,30957
0,30957 0,30957

0.41850
0.41850
0.41850
0.41850
0.41850
0.41850

0.41850
0.41850
0.41850
0.41850
0.41850
041850

0.35031
0,35740
0,36700
0.36700
0.36700
0,36700
0.30093
0,30083
0,30093
028782
0.28782
0.,24853
0,24853
0,26474
0.26474
0.26474
0.,25951
0.28326
0,28326
0,28326
0.26326
0.28326
0.27658
0.27658
0,27658
0.27658
0.27658
0.27658
0.24608
0,24608
0,24608
0.24608
0.26307
0.30957
0.30957
0,30957
041850
0.41850
0.41850
0.41850
0.41850
041850

0.35250
0,35965
0,37636
0.37636
0.37636
0.37636
0.30803
0,30803
0.30903
0.29566
0.29566
0.26148
0,26148
027811
0.27811
0.27811
027275
0.29713
0,2971%
0,2971%
0.29719
0.29713
0.30134
0.30134
0,30134
0.30134
0.30134
0.30134
0.25316
0,25316
0,25316
0.25316
0.27045
0.32415
0.32415
0,32415
0.42654
0.42654
0.42654
0.42654
0.42654
0.42654
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0.25700
0,26226
0,32431
0.32431
0.32431
0.32431
0.34298
0,34298
0.34298
0.32871
0.32871

0.29540
0,30715
0,31604
0.31604
0.31604
0.31604
0.28617
0,28617
0.28617
0.27332
0.27332

0.28097 0.23467
0,28097 0,23467

0,28025
0.28025
0.28025
0.29268
0.31814
0,31814
0,31814
0.31814
0.31814
0.30461
0.30461
0,30461
0.30461
0.30461
0.30461
0.27113
027113
027113
0.27113
0.28903
0.33352
0.33352
0,33352

0.23915
0.23915
0.23915
0.24547
0.26879
0.,26879
0.,26879
0.26879
0.26879
0.26226
0.26226
0,26226
0.26226
0.26226
0.26226
0.25294
0,25294
0,25294
0.25294
0.27021
0.34695
0.34695
0,34695

0.45487 0,39587
0.45487 0,39587
0.45487 0,39587
0.45487 0,39587
0.45487 0,39587
0.45487 0,39587

UGIBB2 UGIBB4 UGIBB3 UGIBBS UGIBBE UGIBBY UGIBBS USTEM UINFL1 UFOLN



UAMETH3
UAMETH4
UTRICON
UTRICD3
UTRICD4
UTRICDA
UMEDT
UMEOT4
UMEOTS
UMEOTZ
UMEOT3
USUBULA
USUBULS
UsUBULZ
USUBULS
USUBULS
USUBULE
UTRILCA
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UMNERWA
UMERWVZ
UMERWV3
UMEEW4
UMNEEWS
UMNEEVE
UFLACH
UFLACS
UFLAC2
UFLACS
UFLACA
UCuUCuL
UCcucuLz
UCUCUC3
UMANAY
UMAMNAZ
UMNAMNAS
LINAMNAL
UMANAS
UMANAB
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UFOLIS UFOLIZ UFOLIZ UFOLM4 UAMETHI UAMETH4 UTRICOM UTRICO3 UTRICO4

0,29540 0.29540 0,29540 0,30170
0.30715 0.30715 0.30715 0.31359
0.31604 0.31604 0.31604 0.32261
0.31604 0.31604 0.31604 0,32261
0.31604 0.31604 0,31604 0,32261
0,31604 0.31604 0,31604 0,32261
0.26617 0.28617 0,28617 0.29241
0.28617 0.28617 0.28617 0.29241
0.28617 0.28617 0.28617 0.29241
0.27332 0.27332 027332 02731
0.27332 0.27332 0,27332 02731
0,23467 0.23467 0,23467 0,24035
0.23467 0.23467 0,23467 0,24035
0.23915 0.23915 0.23915 0.24486
0.23915 0.23915 0.23915 0.24486
0.23915 0.23915 0.23915 0.24486
0,24547 0,24547 024547 025126
0,26879 0.26879 0,26879 0,27485
0.26679 0.26879 0,26879 0,27485
0.266879 0.268793 0.26879 0.27485
0.266879 0.26879 0.26879 0.27485
0.266879 0.26879 0.26879 027485
0,26226 0,26226 0.26226 0.26823
0,26226 0.26226 0,26226 0,26823
0.26226 0.26226 0,26226 0,26823
0.26226 0.26226 0.26226 0.26823
0.26226 0.26226 0.26226 0.26823
0.26226 0.26226 0.26226 0.26823
0,25294 0,25294 0.25294 025875
0,25294 0.25294 0,25294 0,25875
0.25294 0.25294 0.25294 0.25875
0.25294 0.25294 0.25294 0.25875
0.27021 0.27021 0.27021 0.27621
0,34695 0.34695 0.34695 0.35387
0,34695 0,34695 0.34695 035387
0,34695 034695 0,34695 0,35387
0,39587 0.39587 0.39587 0.40348
0,39587 0.39587 0.39587 0.40348
0,39587 0.39587 0.39587 0.40348
0,39587 0.39587 0.39587 0.40348
0,39587 0,39587 0,39587 040348
0,39587 0.39587 0,39567 040348

0.01376
0.14280
0.14280
0.14280
0,14280
0.35344
0.35344
0.35344
0.33896
0.33896
0,32099
0,32099
0.31445
0.31445
0.31445
0,32760
0,35454
0,35454
0.35454
0.35454
0.35454
0,33430
0,33430
0,33430
0.33430
0.33430
0.33430
0,32675
0,32675
0.32675
0.32675
0.33326
0,38411
0,38411
0.38411
0.38415
0.38415
0.38415
0.38415
0,38415
0,38415

0.14308
0.14308
0.14308
0,14308
0.36140
0.36140
0.36140
0.34669
0.34669
0,32846
0,32846
0.32183
0.32183
0.32183
0,33518
0,36254
0,36254
0.36254
0.36254
0.36254
0,34197
0,34197
0,34197
0.34197
0.34197
0.34197
0,32745
0,32745
0.32745
0.32745
0.33398
0.38533
0,38533
0,38533
0.38415
0.38415
0.38415
0.38415
0,38415
0,38415

0.00000
0.00000
0,00000
0,341
0.34191
034191
0.32871
032871
0,31760
0.31760
0.31677
0.31677
0.31677
0,31677
0,343
0.34331
0.34331
0.34331
0,34331
0,32917
0,32917
0,32917
0.32917
0.32917
0.32917
0,31595
0,31595
0.31595
0.31595
0.32886
0.38704
0,38704
0.38704
0.40048
0.40048
0.40048
0.40048
0.40048
0.40048

0.00000
0,00000
0,341
0,34191
0,34191
0,32871
0,32871
0,31760
0,31760
0.31677
0.31677
0.31677
0,31677
0,34331
0,34331
0,34331
0,34331
0,34331
0,32917
0,32917
0,32917
0.32917
0.32917
0.32917
0,31595
0,31595
0.31595
0.31595
0.32886
0.38704
0,38704
0.38704
0.400438
0.40043
0.40043
0.40043
0.40048
0.40048

0,00000
0,341
0,34191
0,34191
0,32871
0,32871
0,31760
0.31760
0.31677
0.31677
0.31677
031677
0,34331
0.34331
0,34331
0,34331
0,34331
032917
0,32917
0.32917
0.329:17
0.32917
0.32917
0,31595
0,31595
0.31595
0.31595
0.32886
0.38704
0,38704
0.36704
0.40048
0.40043
0.40043
0.40048
0.40048
0.40048



UAMETH3
UAMETH4
UTRICON
UTRICD3
UTRICD4
UTRICDA
UMEDT
UMNEOT4
UMEOTS
UMEOTZ
UMEOTS
USUBULA
UsuBULY
USUBULZ
USUBULS
USUBULS
USUBULE
UTRILOA
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UMNERWA
UMERVZ
UMERWV3
UMNEEW4
UMNEEWS
UMNEEVE
UFLACH
UFLACS
UFLAC2
UFLACS
UFLACA
UCcuCcuL
UCcucuLz
UCUCUC3
UMANAY
UMNAMNAZ
UMNAMNAS
LINAMNAL
LIMNAMAS
UMANAB

UTRICOS UNEOTY1 UNEOT4 UNEOTS UNEOTZ UMEOTI USUBULT USUBUL4

034191
0.34191
0.34191
0.,32871
0,32871
0,31760
0.31760
0.31677
0.31677
0.31677
0,31677
034331
0.34331
0,34331
0,34331
0,34331
0,32917
032917
032917
0,32917
0,32917
0,32917
0,31585
0.31595
0.31595
0,31595
0,32886
0,38704
0,38704
0.,38704
0.40048
0.40048
0.40048
0.40048
0.400435
0.400485

0.00000
0.00000
0.01730
0,01730
0.08172
0.08172
0.08545
0.08545
0.08545
0,08154
0.10217
0.10217
0.10217
0.10217
0,10217
0,10175
0.10175
0.10175
0.10175
0.10174
0,10175
0,13592
0.13592
0.13592
0.13592
0.15427
0,21368
0.21368
0.21368
0.41078
0.41078
0.41078
0.41078
0.41078
0.41078

0.00000
0.01730
0,01730
0.08172
0.08172
0.08545
0.08545
0.08545
0,08154
010217
010217
010217
010217
0,10217
010175
0.10175
0.10175
0.10175
010175
0,10175
0,13582
0.13592
0.13592
0.13592
015427
0,21368
0.21368
0.21368
0.41078
0.41078
0.41078
041078
0.410738
0.41078

0.01730
0,01730
0.08172
0.08172
0.08545
0.08545
0.08545
0,08154
0.10217
0.10217
0.10217
0,10217
0,10217
0,10175
0.10175
0.10175
0.10175
0.10175
0,10175
0,13592
0.13592
0.13592
0.13592
015427
0.21368
0.21368
0.21368
0.41078
0.41078
0.41078
041078
0.41078
0.41078

0.,00000
0.07346
0.07346
0.07714
0.07715
0.07715
0,07329
0.08939
0.08939
0.0893%
0.0893%
0,08934
0,09314
0.09314
0.09314
0.09314
0.09314
0,09314
0,13108
0.13108
0.13108
0.13108
0.14921
0,20271
0.20271
0.20271
0.39601
0.39601
0.39601
0,359601
0.39601
0.39601

0.07346
0.07346
0.07715
0.07715
0.07715
0,073249
0.08939
0.08939
0.0893%
0.0893%
0,08934
0,09314
0.09314
0.09314
0.09314
0.09314
0,09314
0,13108
0.13108
0.13108
0.13108
0.14921
0,20271
0.20271
0.20271
0.39601
0.359601
0.39601
0,359601
0.39601
0.39601

0.00000
0.01725
0.01725
0.01725
0,01732
0.03158
0.03158
0.03158
0.03158
0,03158
0,05364
0.05364
0.05364
0.05364
0.05364
0,05364
0,13185
0.13185
0.13185
0.13185
0.14547
0,20297
0.20297
0.20297
0.37636
0.37636
0.37636
0,37636
0.37636
0.37636
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0.01725
0.01724
0.01725
0,01732
0.03158
0.03158
0.03158
0.03158
0,03158
0,05364
0.05364
0.05364
0.05364
0.05364
0,056364
0,13185
0.13185
0.13185
0.13185
0.14547
020297
0.20297
0.20297
0.37636
0.37636
0.37636
0,37636
0.37636
0.37636



UAMETH3
UAMETH4
UTRICO
UTRICO3
UTRICD4
UTRICDA
UNEOT
UMNEDT4
UMNEOTS
UMNEOTZ
UMEOTS
USUBULY
USUBULA
USUBULZ
USUBUL3
USUBULS
USUBULE
UTRILO
UTRILO4
UTRILOZ
UTRILO3
UTRILOG
UMERWA
UMNEEWZ
UMNEEW3
UMERWVY
UMNEEWS
UMNEEVE
UFLACH
UFLACE
UFLACZ
UFLACS
UFLACS
UCuUCuL
UCucCuLz
UCUCUC3
UMANAI
UMANAZ
UMAMNAS
LUIMNAMNAL
LIMNAMAS
LUMNAMNAB
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LSUBULZ USUBUL3 USUBULS USUBULE UTRILOT UTRILO4 UTRILOZ UTRILO3

0.00000
0.00000
0,02079
0,03510
0.03510
0.03510
0.03510
0.03510
0,06722
0.05722
0.05722
0.06722
0.06722
0.06722
0,13119
0.13118
0.13114
0.13119
0.14933
0,20249
0,20249
0.20245
0.36914
0.36914
0.36914
0,36914
0.36914
0.36914

0.00000
0,02079
0,03510
0.03510
0.03510
0.03510
0.03510
0,06722
0.05722
0.05722
0.06722
0.06722
0.06722
0,13119
0.13118
0.13114
0.13119
0.14933
0,20249
0,20249
0.20245
0.36914
0.36914
0.36914
0,36914
0.36914
0.36914

0,02079
0,03510
0.03510
0.03510
0.03510
0.03510
0,06722
0.05722
0.05722
0.06722
0.06722
0.06722
0,13119
0.13118
0.13114
0.13119
0.14933
0,20249
0,20249
0.20245
0.36914
0.36914
0.36914
0,36914
0.36914
0.36914

0,03159
0.0315%
0.03159
0.03159
0.03159
0,05352
0.05352
0.05352
0.05352
0.06352
0.05352
0,13154
0.13154
0.13154
0.13154
0.14974
0,20249
0,20249
0.20245
0.38366
0.38366
0.38366
0,38366
0.38366
0.38366

0.00000
0.00000
0.00000
0.00000
0,06521
0.06521
0.06521
0.06521
0.06521
0.06521
0,15423
0.15423
0.15423
0.15423
0.16367
0.21871
0.21871
0.21871
0.39601
0.39601
0.39601
0,39601
0.39601
0.39601

0.00000
0.00000
0.00000
0,06521
0.06521
0.06521
0.06521
0.06521
0.06521
0,15423
0.15423
0.15423
0.15423
0.16367
0.21871
0.21871
0.21871
0.39601
0.39601
0.39601
0,39601
0.39601
0.39601

0.00000
0.00000
0,06521
0.06521
0.06521
0.06521
0.06521
0.06521
0,15423
0.15423
0.15423
0.15423
0.16367
0.21871
0.21871
0.21871
0.39601
0.39601
0.39601
0,39601
0.39601
0.39601

0.00000
0,06521
0.06521
0.06521
0.06521
0.06521
0.06521
0,15423
0.15423
0.15423
0.15423
0.16367
0.21871
0.21871
0.21871
0.39601
0.39601
0.39601
0,39601
0.39601
0.39601



UAMETHS
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOA
UNEQTH
UNEQT4
UNEQTS
UNEQTZ
UNEQT3
USUBLLY
USUBUL4
USUBULZ
USUBUL3
USUBULS
USUBULG
UTRILA
UTRILD4
UTRILOZ
UTRILD3
UTRILOG
UNERWV1
UNERVZ
UNERV3
UNERWV4
UNERVS
UNERVE
UFLACH
UFLACS
UFLACZ
UFLACS
UFLAC4
UCUCUL
UcucuLz
UCUCUC3
UNANAI
UNANAZ
UNANAS
UNANA4
UNANAS

LIKIAKI AL

UTRILOG UNEEV1 UNERVZ UNERV3I UMERV4 UMERVAE UNERVE UFLACT UFLACS

0.06521
0,06521
0.06521
0.06521
0.06521
0,06521
0.15423
0.15423
0,15423
0.15423
016367
0.21871
0.21871
0.21871
0.39601
0,39601
0.39601
0.39601
0.39601
0.39601

0,00000
0.00000
0.00000
0.00000
0,00000
0,15286
0.,15236
015236
0,15286
017173
0.,19675
0,19675
0,19675
0,39532
0,39532
0,39532
0,39532
0,39532
0,39532

0.00000
0.00000
0.00000
0,00000
0.15286
0.15286
0,15286
0.15286
017173
0.19675
0.19675
0.19675
0,39532
0,39532
0,39532
0,39532
0,39532
0,39532

0.00000
0.00000
0,00000
0.15286
0.156286
0,15286
0.15286
0.17173
0.19675
0.19675
0.19675
0.39532
0,39532
0.39532
0.39532
0.39532
0.39532

0.00000
0,00000
0.15286
0.15286
0,15286
0.15286
017173
0.19675
0.19675
0.19675
0.39532
0,39532
0.39532
0.39532
0.39532
0.39532

0,00000
0.15286
0.15286
0,15256
0.15286
0.17173
0.19674
0.19675
0.19675
0.39532
0,39532
0.39532
0.39532
0.39532
0.39532

0.15286
0.15286
0,15286
0.15286
017173
0.19675
0.19675
0.19675
0.39532
0,39532
0.39532
0.39532
0.39532
0.39532

0,00000
0,00000
0,00000
0,01378
0,19156
0,19156
0,19156
0,37651
0,37651
0,37651
0,37651
0,37651
0,37651
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0,00000
0.00000
0.01378
0.19156
0,19156
0.19156
0,37651
0,37651
0.37651
0,37651
0,37651
0,37651



UAMETH3
UAMETH4
UTRICO1
UTRICO3
UTRICO4
UTRICOS
UNEDT1
UNEOT4
UNEQTS
UNEOTZ
UNEQT3
uUsuBUL1
usuBUL4
UsuBuULZ
USUBUL3
UsUBULA
USUBULG
UTRILO1
UTRILO4
UTRILO2
UTRILO3
UTRILOG
UNERV1
UNERV2
UNERV3
UNERV4
UNERVS
UNERVE
UFLACH
UFLACS
UFLAC2
UFLAC3
UFLAC4
ucucuL
UcucuL2
UcuUcuc3
UMNANA1
UNANAZ
UNANA3
UNANA4
UNANAS
UMNANAG
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UFLAC2 UFLAC3 UFLAC4 UCUCUL1T UCUCULZ UCUCUC3 UMANAT UNANAZ UNANAJZ UNAMA4L UMANAS UNANAB

0,00000

0.01378 0,01378
0.19156 019156
0,19156 0,19156
0.19156 019156
0.37651 0,37651
0.37651 0,37651
0.37651 0,37651
0,37651 0,37651
0.37651 0,37651
0.37651 0,37651

0.20678
0.20678
0.20678
0,397H
0.39791
0.39791
0.39791
0.39791
0,397H

0,00000
000000
041281
0.41261
0.41281
0.41261
0.41261
041281

0.00000
041281
0.41281
041281
0.41281
041281
041281

0.41281
0.41281
0.41281
0.41281
0.41281
0.41281

0.00000
0.00000
0.,00000
0.00000
000000

0.00000

0,00000 0,00000

0.00000 0,00000 0,00000
0,00000 0,00000 0,00000 0,00000



8.5 Matriz de distancia trnL-trnF de acordo com o modelo GTR+G

USIMULT UPART1 UPART4 UPARTZ UPART3 UPARTS ULACIS ULACIE ULACI4

UsiMuULA

UPART1 0,105

UPART4 0,105 0,000

UPARTZ 0,105 0,000 0,000

UPART3 0,105 0,000 0,000 0,000

UPARTS 0,105 0,000 0,000 0,000 0,000

ULACI3 0,118 0,003 0,003 0009 0003 0,009

ULACIG 0,118 0,003 0009 0003 0003 0,009 0,000

ULACH4 0,116 0,00% 0.00% 0009 0003 0003 0000 0,000

ULACIS 0118 0003 0003 0003 0003 0003 0000 0000 0,000
Ucucun 0187 0183 0183 0183 0189 0189 0204 0204 0204
UCucus 0187 0183 0189 0189 0189 0,189 0204 0204 0204
ucucuz 0187 0183 018% 0183 0189 0189 0204 0204 0204
UNEOT2 0337 035 035 035 035 035 0380 0380 0,380
UNEOT3 0337 035 035 035 035 035 0380 0380 0,380
UNEOTS 0315 0335 0335 0335 0335 0335 035 0355 0,35
UsuBUL4 0.201 0173 04173 04173 04173 0473 0188 0188 0188
UTRIL1 0216 0188 0188 0188 0188 018 0203 0203 0203
UTRILZ2 0216 0188 0188 0188 0188 0188 0203 0203 0,203
UTRIL4 0232 0203 0203 0203 0203 0203 0218 0218 0218
UTRILG 0216 018 0188 0188 07188 0188 0203 0203 0203
UNERWA1 0,231 0,202 0202 0202 0202 0202 0218 0218 0215
UNERVE 0,231 0,202 0202 0202 0202 0202 0218 0218 0213
UNERV3 0.231 0202 0202 0202 0202 0202 0218 0218 0218
UMERVZ 0.231 0202 0202 0202 0202 0202 0218 0218 0218
UPUSSE 0248 0218 0218 0218 0218 0218 0234 0234 0234
UFLACA 0243 0213 0213 0213 0213 0213 0229 0223 0229
UFLAC2 0243 0213 023 013 013 0213 0229 0229 0229
UFLAC3 0243 0213 0243 0213 0213 0213 0229 0229 0229
UFLAC4 0243 0213 0213 0213 0213 0213 0223 0229 0229
UFLACS 0243 0213 0213 0213 0213 0213 0229 0223 0229
UGIBB3 0264 0244 0244 0244 0244 0244 0260 0260 0260
UGIBB4 0264 0244 0244 0244 0244 0244 0260 0260 0,260
UGIBB5 0264 0244 0244 0244 0244 0244 0260 0260 0,260
USTRI 0266 0245 0245 0245 0245 0245 0262 0262 0,262
UGIBBa 0247 0227 0227 0227 0227 0227 0244 0244 0244
UINTE1 0215 0137 0137 0137 01397 01397 0212 0212 0212
UINTE3 0216 0137 0137 0137 0137 0137 0212 0212 0212
UINFL1 0,231 0,212 0212 0212 0212 0212 0227 0227 0227
UFOLH 0306 0302 0302 0302 0302 0302 0321 0321 03
UFOLI5 0306 0302 0302 0302 0302 0302 0321 0321 0321
UFOLI4 0306 0302 0302 0302 0302 0302 0321 0321 0321
URENI2 0184 0189 0189 0189 0189 0189 0204 0204 0204
LUREMNI3 0184 0183 018% 0183 07189 0189 0204 0204 0204
URENMK 0184 0183 0183 0183 0183 0183 0204 0204 0204
URENI7 0184 0189 0189 0183 0189 0,189 0204 0204 0,204
UNELUZ 0.201 0205 0205 0205 0205 0205 0221 0221 0221
UNELU3 0.201 0205 0205 0205 0205 0205 0221 0221 0221
UNELUS 0,201 0205 0205 0205 0205 0205 0221 0221 0221
UNELU4 0,201 0206 0205 0205 0205 0205 0221 0221 0221
UREMNIG 0184 0183 018% 0183 0189 0189 0204 0204 0204
LUCALY1 0169 0173 0173 0173 0173 0173 0188 0188 0,188
UHISP1 0142 0133 0133 0133 0133 0133 0146 0146 0,146
UHISP4 0128 07119 0119 0119 0119 0119 0132 0132 0132

UHISPS 0142 0133 0133 0133 0133 0133 0146 0146 0146



UHISPG
ULOMNG3
ULOMNGE
UROST1
UROST4
UPUSS2
UPUSS53
UROST2
UPUSS55
UPUSS4
UPUSS
uaren
uaren3
uarend
uarens
uarenh
UMNAMNAG
UAMETH3
UTRIC3
UTRIC4
UPRAELZ
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LSIMULYT UPARTY UPART4 UPARTZ UPART3 UPARTS ULACI3 ULACIE ULACH

0,142
0,129
0,142
0,130
0,130
0,132
0,132
0.130
0,130
0,130
0,170
0,192
0,192
0,192
0,192
0,192
0.221
0.218
0,234
0.250
0,172

0,133
0,120
0,133
0,106
0,106
0,119
0.119
0.1086
0.106
0.106
0,144
0.211
0.211
0,211
0,211
0.211
0,191
0.223
0.239
0.239
0,193

0.133
0.120
0.133
0,106
0,106
0,119
0.11%
0.106
0.106
0.106
0.144
0.211
0.211
0,211
0,211
0,211
0.191
0.223
0.239
0.239
0.193

0,133
0,120
0,133
0,106
0,106
0,119
0,118
0.106
0,106
0,106
0,144
0.21
0.21
0,21
0,21
0,211
0,191
0.223
0,239
0,239
0,193

0,133
0,120
0,133
0,106
0,106
0,119
0.118
0.106
0.106
0.106
0,144
0.21
0.21
0,21
0,21
0,211
0,191
0.223
0,239
0,239
0,193

0,133
0.120
0.133
0,106
0,106
0,119
0,119
0,106
0.106
0.106
0.144
0.211
0.211
0.211
0.211
0.211
0,191
0,223
0.239
0.239
0.193

0,146
0,133
0,146
0,118
0,118
0,132
0,132
0,118
0,118
0,118
0,158
0,227
0,227
0,227
0,227
0,227
0.207
0.239
0.257
0.257
0,209

0.146
0,133
0.146
0,118
0,118
0,132
0,132
0,118
0.118
0.118
0.158
0.227
0.227
0,227
0,227
0,227
0.207
0,239
0.257
0.257
0.209

0,146
0,133
0,146
0,118
0,118
0,132
0,132
0.118
0,118
0,118
0.158
0.227
0.227
0,227
0,227
0,227
0.207
0.239
0.257
0.257
0,209
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ULACIS UCUCU1 UCUCU3 UCuCcuz2 UNEOTZ2 UMEOT3 UNMEOTS USUBULY UTRILA

USIMULA

UPARTA

UPART4

UPARTZ2

UPART3

UPARTS

ULACIS

ULACIE

ULAaci4

ULACIS

UciuCcun 0.204

UCcuCu3 0.204 0,000

ucucuz 0.204 0,000 0,000

UMNEOTZ2 0.380 0.262 0,262 0,262

UMNEOT3 0,380 0.262 0.262 0.262 0,000

UMNEOTS 0,355 0,282 0,282 0,252 0.009 0,009

usuBuUL4 0.188 0.126 0.126 0.126 0.143 0.143 0.158

UTRILA 0.203 0.138 0,138 0.138 0.143 0.143 0.158 0.018
UTRILZ 0,203 0.138 0,138 0,138 0,143 0.143 0,158 0,018 0.000
UTRIL4 0.2158 0,152 0,152 0,152 0.157 0.157 0,172 0,028 0.009
UTRILG 0.203 0.138 0,138 0.138 0.143 0.143 0.158 0.018 0.000
UMERWA 0.2158 0.128 0,125 0.1258 0.132 0,132 0,146 0,027 0,027
UMNERWVE 0.218 0.128 0,128 0,128 0,132 0.132 0,145 0,027 0,027
UMNMERW3 0.2158 0.128 0,125 0.1258 0.132 0,132 0,146 0,027 0,027
UMNERW2 0.2158 0.128 0,125 0.1258 0.132 0,132 0,146 0,027 0,027
UPLSSE6 0.234 0.114 0.114 0.114 0,142 0,142 0.157 0.047 0,047
LUFLACA 0,229 0.124 0,124 0,124 0.251 0.251 0.269 0,133 0.133
UFLACZ2 0,229 0,124 0,124 0.124 0.251 0.251 0.269 0,133 0.133
UFLACS 0,229 0,124 0,124 0.124 0.251 0.251 0.269 0,133 0.133
UFLACA 0,229 0,124 0,124 0.124 0.251 0.251 0.269 0,133 0.133
UFLACS 0,229 0,124 0,124 0,124 0,251 0,251 0,269 0,133 0,133
UGIBB3 0.260 0.268 0.268 0.268 0.356 0,356 0,379 0,224 0.240
UGIBBE4 0.260 0.268 0.268 0.268 0.356 0,356 0,379 0,224 0.240
UGIBBES 0.260 0.268 0.268 0.268 0.356 0,356 0,379 0,224 0.240
USTRIA 0,262 0,237 0,237 0,237 0.358 0,358 0,382 0,225 0.241
UGIBES 0.244 0,252 0,252 0,252 0.376 0,376 0,401 0.240 0.256
UIMNTEA 0,212 0.200 0,200 0.200 0.294 0.294 0.314 0,191 0.191
UINTES 0,212 0.200 0,200 0.200 0.294 0.294 0.314 0,191 0.191
UirFELA 0,227 0.236 0,236 0.236 0.297 0,287 0.317 0,193 0.193
UFOLIT 0.321 0.270 0,270 0,270 0.401 0.401 0,427 0,275 0,275
UFOLIS 0.321 0.270 0,270 0,270 0.401 0.401 0,427 0,275 0,275
UFOLI4 0.321 0.270 0,270 0,270 0.401 0.401 0,427 0,275 0,275
UREMIZ2 0.204 0.183 0,183 0.183 0,299 0.299 0,320 0,167 0,167
UREMI3 0,204 0,183 0,183 0,183 0.299 0.299 0,320 0167 0167
UREMI4 0.204 0.183 0,183 0.183 0,299 0.299 0,320 0,167 0,167
UREMIT 0.204 0.183 0,183 0.183 0,299 0.299 0,320 0,167 0,167
UNMELUZ 0.221 0.199 0.199 0.199 0,320 0,320 0,342 0,183 0.183
UMELL3 0,221 0,199 0.199 0.199 0.320 0.320 0,342 0,183 0.183
UMELUS 0.221 0.199 0.199 0.199 0,320 0,320 0,342 0,183 0.183
UMELU4 0.221 0.199 0.199 0.199 0,320 0,320 0,342 0,183 0.183
UREMIG 0.204 0.183 0,183 0.183 0,299 0.299 0,320 0,167 0,167
ALY 0,188 0,154 0,154 0,154 0.320 0.320 0,342 0,143 0.1586
UHISPA1 0.146 0.155 0.155 0.155 0,297 0,287 0,277 0,141 0.141
UHISP4 0,132 0.141 0,141 0.141 0,277 0.277 0,258 0,127 0,127
UHISPS 0.146 0.155 0.155 0.155 0,297 0,287 0,277 0,141 0.141
UHISPB 0,145 0,155 0,155 0.155 0.297 0,297 0,277 0,141 0.141
ULOMG3 0.133 0.115 0.115 0.115 0.241 0.241 0,259 0,102 0.102
ULOMG4 0.146 0.127 0.127 0,127 0.241 0.241 0,259 0,102 0.126
UROSTA 0.118 0.129 0,129 0.129 0,258 0.258 0,278 0,105 0.1158
UROST4 0,118 0,129 0,129 0,129 0,258 0,258 0,278 0,105 0,118
UPLSS2 0,132 0.143 0,143 0.143 0,257 0.257 0,276 0.118 0.131
UPLSS3 0,132 0.143 0,143 0.143 0,257 0.257 0,276 0.118 0.131
UROST2 0.118 0.129 0,129 0.129 0,258 0.258 0,278 0,105 0.1158
UPLSSS 0.118 0.129 0,129 0.129 0,258 0.258 0,278 0,105 0.118
UPLSS4 0.118 0.129 0,129 0.129 0,258 0.258 0,278 0,105 0.1158
UPLSS1 0.158 0.168 0.168 0.168 0.313 0,313 0,335 0,143 0.157
uaren 0,227 0.219 0.219 0.219 0.307 0.307 0,329 0,154 0.154
uaren3 0,227 0.219 0.219 0.219 0.307 0.307 0,329 0,154 0.154
uarend 0,227 0.219 0.219 0.219 0.307 0.307 0,329 0,154 0.154
uarens 0,227 0.219 0.219 0.219 0.307 0.307 0,329 0,154 0.154
uareng 0,227 0.219 0.219 0.219 0.307 0.307 0,329 0,154 0.154
UMNAMAG 0.207 0.185 0,185 0.185 0.389 0,389 0.414 0,154 0.199
UAMETHS 0,239 0.168 0.168 0.168 0,337 0,337 0,359 0,196 0.196
UTRIC3 0,257 0,182 0,182 0.152 0.357 0,357 0,380 0.211 0.211
UTRIC4 0,257 0.197 0,197 0.197 0.378 0,378 0,402 0,227 0,227
UPRAELZ2 0.209 0.218 0,218 0.218 0.325 0,325 0,304 0,188 0.188



USsinuILA
UPARTA
UPARTAS
UPARTZ
UPART3
UPARTS
ULACIS
uLAacCls
ULACId
ULACIS
uCcucui
UCcuCu3
uCcucuz
UMNEOTZ2
UMEOTS3
UMEOTS
usuBUL4
UTRILA
UTRIL2
UTRIL4
UTRILB
UMERW1
UMERWE
UMNERW3
UMERWZ
UPUSSE6
UFLACA
UFLACZ2
UFLACS
UFLACA
UFLACS
uUsIBB3
UsGIBEB4
UsIBBS
LUSTRIN
USIBBES
UIMNTEA
UINTES
UIMFELA
LUFOLI
UFOLIS
UFOLI4
LUREMIZ
UREMI3
UREMI4
UREMIT
urELUZ
UMELUS
UMELUS
UrMELL4
UREMIG
LICALY 1
LHISPFA
UHISP4
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UTRILZ2 UTRIL4 UTRILE UMERW1 UMERWE UMERW3 UMERWZ2 UPUSSE UFLACT UFLA

0.000
0.000
0.000
0.266
0.266
0.266
0.235
0.249
0.186
0.186
0.200
0.267
0.267
0.267
0.151
0.151
0.151
0.151
0.166
0.166
0.166
0.166
0.151
0.136
0.126
0.113
0.126
0.126
0.089
0.112
0.164
0.164
0.179
0.179
0.164
0.164
0.164
0.153
0.210
0.210
0.210
0.210
0.210
0.196
0.166
0.180
0.195
0.183
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UFLACS
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UREMIZ2
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UHISPS
UHISP&
ULOMG3
ULOMG4
UROSTA
UROST4
UPLSS2
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UFLAC3 UFLAC4 UFLACS UGIBB3 UGIEB4 UGIBBS USTRI1 UGIBBES UINTE1 UINTE3
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UsinMuL
UPARTA
UPARTA4
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UPART3
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ULACIS
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uaren3
uaren4d
uarens
uarenb
UMAMAG
UAMETHS
UTRIC3
UTRIC4
UPRAELZ2
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UINFL1 UFOLI1T UFOLIS UFOLI4 UREMIZ UREMIZ UREMI4 UREMNIT UMELUZ2 UNELUS

000
0oo
009
156
129
116
129
129
091
115
187
187
203
203
187
187
187
2058
202
202
202
202
202
239
167
171
185
167



LSIMLULA
UPARTA
UPARTS
UPARTZ2
UPART3
UPARTS
LLacC3
LLACIE
LLAacCi4
LLAaCIs
UCcucu
UCuCu3
ucucuz
UNEOTZ2
UNEOT3
UKNEOTS
UsuBLUL4
UTRIL1
UTRILZ2
UTRIL4
UTRILE
LUMNERWA1
UMNERWVE
UMNERW3
UMNERW2
UPLUSSE
UFLACA
UFLAC2
UFLACS
UFLACA
UFLACS
usGIBB3
LGIBB4
uGIBBS
LUSTRIN
uGiBBa
UIMNTEA
UINTES3
IMFLA
UFOLIM
LUFOLIS
LUFOLI4
LUREMIZ2
LUREMI3
LUREMI4
UREMIT
UMELLZ
UMELL3
UMELUS
LUMELL4
LUREMIE
ALY
UHISPA
UHISP4
UHISPA
UHISPE
ULOMG3
ULOMG4
LUROST
UROST4
UPLUSS2
UPLUSS3
UROSTZ2
UPLUSSS
UPLUSS54
UPUSS1
uaren
uaren3
uarend
uarens
uareng
LIMAMAG
UAMETHZ
UTRIC3
UTRIC4
UPRAELZ

0,000
0,009
0.156
0,129
0,116
0,129
0,129
0,091
0,115
0,187
0,187
0.203
0,203
0,187
0,187
0,187
0,205
0.202
0,202
0,202
0,202
0.202
0,239
0,157
0,171
0,185
0157

0,009
0.156
0,129
0.116
0,129
0,129
0,091
0,115
0,187
0,187
0,203
0,203
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0.205
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0,202
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LSIMLULA
UPARTA
UPARTS
UPARTZ2
UPART3
UPARTS
LLacC3
LLACIE
LLAacCi4
LLACIS
UCcucu
UCuUCuU3
ucucuz
UNEOTZ2
UNEOT3
UKNEOTS
LUsuBLUL4
UTRILA1
UTRILZ2
UTRIL4
UTRILE
LUMERWA1
UMNERWVE
UMNERW3
UMNERW2
UPUSSE
UFLACA
UFLAC2
UFLACS
UFLACA
UFLACS
uGIBB3
LGIBB4
uGIBBS
LUSTRIN
uGiBBa
UINTEA
UINTES3
UIMFLA
LUFOLIM
LUFOLIS
LUFOLI4
LUREMIZ2
UREMI3
LUREMI4
UREMIT
UMELLZ
UMELL3
UMELUS
LUMELL4
LUREMIE
ALY
UHISPA1
UHISP4
UHISPA
UHISPE
ULOMG3
ULOMG4
LUROST
UROST4
UPLUSS2
UPLUSS3
UROSTZ2
UPUSS5S
UPLUSS54
UPUSS1
uaren
uaren3
uarend
uarens
uareng
LIrAMAG
UAMETHZ
UTRIC3
UTRIC4
UPRAELZ

104
104
117
117
104
104
104
118
1441
141
141
141
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145
102
114
127
0.093

oo ooOoo oo oo oo o oood
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0.009
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oo o oo
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0,216
0T

0.009
0,009
0,000
0.000
0.000
0.027
0.174
0,174
0,174
0.174
0.174
0.140
0.186
0.201
0,216
0177

0.000
0,009
0.009
0.009
0.037
0.173
0173
0,173
0.173
0.173
0.155
0.202
0.218
0,234
0.193

0,009
0.009
0.009
0.037
0173
0,173
0,173
0,173
0,173
0.155
0.202
0.218
0,234
0193

0.000
0.000
0.027
0.174
0,174
0,174
0.174
0.174
0.140
0.186
0.201
0,216
0177

0.000
0.027
0.174
0,174
0,174
0.174
0.174
0.140
0.186
0.201
0,216
077

0.027
0.174
0,174
0,174
0.174
0.174
0.140
0.186
0.201
0,216
077

ULONG4 UROST1 UROST4 UPUSS2 UPUSS3 UROST2 UPUSSS UPUSS4 UPUSSH

0.219
0.219
0,219
0.219
0.219
0.168
0.204
0.220
0,236
0.195
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LSIMULA
UPARTA
UPARTS
UPARTZ2
UPART3
LUPARTS
LLacC3
LLACIE
LLAacCi4
LLAaCIs
ucucu
UCuCu3
uCcucuz
UNEOTZ2
UNEOTS3
UNEOTS
UsuBLUL4
UTRIL1
UTRILZ2
UTRIL4
UTRILE
LUMNERWA1
UMNERWVE
UMNERW3
UMNERW2
UPLUSS5E
UFLACA
UFLACSZ
UFLACS
UFLACA
UFLACS
uGIBB3
LGIBB4
uGIBBS
LUSTRIN
uGiBBa
UIMNTEA
UINTES3
IMFLA
UFOLI
UFOLIS
UFOLI4
UREMIZ2
LUREMI3
LUREMI4
UREMIT
UMELLZ
UMELLUZ
UMELUS
LUMELL4
LUREMIG
ALY
UHISPA1
UHISP4
UHISPS
UHISPE
ULOMG3
ULOMG4
UROST
UROST4
UPLUSS2
UPLUSS3
UROSTZ2
UPLUSSS
UPLSS4
UPUSS1
uaren
uaren3
uaren
uarens
uareng
LIMARMAG
UAMETHS3
UTRIC3
UTRIC4
UPRAELZ

0.000
0.000
0.000
0.000
0,184
0,20
0.216

0.232
naa

0.000
0.000
0.000
0,184
0,201
0.216

0,232
n 740

0.000
0.000
0,184
0,201
0.216

0.232
n 20

0.000
0,184
0,201
0.216

0.232
n 710

0,184
0,201
0.216

0.232
n71a

0,237
0.254

0.27
n247

0.009

0.018
nAe4

0.009
nARR

uaren1 uaren3 uarend uaren5 uaren6 UMAMAB UAMETH3 UTRIC3 UTRIC4 UPRAELZ

n-422
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8.6 Matriz de distancia coxl de acordo com o modelo GTR+G
USIMUL UAMETHS UPARTI ULACI2 UPARTZ2 ULACIE ULACI4

USIMUL
UAMETHS
UPART3
ULACIZ
UPARTZ2
ULACIE
ULACI4
ULACH
UPART4
UPARTS
ULONGS
ULOMNG3
UPARTY
UMELL3
ULOMNGS
UTRIC3
UTRICE
UAMETH3
UHISP2
UHISPS
UHISP3
UHISPE
UHISP4
URENIF3
URENIF4
UMNELLZ
UAMETH1
UAMETH4
UCALY
UCALY?Z2
uaren
uarens
uarend
uarens
uarenk
UGIBBA1
UTRILG
UMNERVE
UFOLI3
UGIBB2
UNEODTT
UNEDT3
UMNEOTS
USUBULA

0.0089
0.0043
0,004%
0.0043
0,0049
0.0049
0.0043
0,0049
0.0049
0.0024
0,0024
0.0043
0,0076
0.0024
0.0024
0,0024
0.0049
0.,0200
0.0200
0.0200
0,0200
0.0200
0.0083
0,0089
0.0120
0,0076
0.0049
0.0024
0,0024
0.0362
0.0362
0.0362
0.0408
0,0362
0.0239
0.0135
0,0167
0.0120
0,0239
0.1173
01173
01177
0.,1082

0.0153
0.01563
0.0153
0,01583
0.0153
0.0153
0.0153
0.0153
0.0120
0,0120
0.0153
0,018
0.0120
0.0053
0,009
0.0083
0.0346
0.0346
0.0346
0,0346
0.0346
0.0138
0,0138
0.0174
0,0120
0.0089
0.0120
0,0120
0.0551
0.0551
0.0551
0.0610
0,0551
0.0305
0.0263
0,0304
0.0250
0,0305
01574
0.1575
0,1581
0.1461

0,0000
0.0000
0,0000
0.,0000
0.0000
0,0000
0.0000
0.0024
0,0024
0.0000
0,0024
0.0024
0.0076
0,0076
0.0043
0.0200
0,0200
0.0200
0,0200
0.0200
0.0153
0,013
0.0188
0,0076
0,0043
0.0076
0,0076
0.0276
0.0276
0.0276
0.0318
0,0276
0.0239
0.0076
0,0104
0.0120
0,023%
0,1173
01179
0,0993
0.0910

0.0000
0,0000
0,0000
0.0000
0,0000
0.0000
0.0024
0,0024
0.0000
0,0024
0,0024
0.00786
0,0076
0.00439
0.0200
0.,0200
0.0200
0,0200
0.0200
0.0153
0,0153
0.0188
0,0076
0,0049
0.00786
0,0076
0.0276
0.02786
0.0276
0.0318
0,0276
0.0239
0.00786
0,0104
0.0120
0,0239
01179
01179
0,0993
0.0910

0,0000
0.0000
0.0000
0.0000
0.0000
0.0024
0,0024
0.0000
0,0024
0.0024
0.007&
0.0075
0.0049
0.,0200
0.0200
0.0200
0,0200
0.0200
0.0153
0.01583
0.0188
0,0076
0.0049
0.007&
0.0075
0.0276
0.0276
0.0275
0.0318
0,0275
0.0239
0.007&
0.0104
0.0120
0,0239
01173
01173
0,0993
0.0910

0.0000
0.0000
0.0000
0.0000
0.0024
0.0024
0.0000
0,0024
0.0024
0.007&
0.0076
0.0049
0.0200
0.0200
0.0200
0,0200
0.0200
0,0153
0.01583
0.0188
0,0076
0.0049
0.007&
0.0076
0.0276
0.0276
0.0276
0.0318
0.0276
0.0239
0.007&
0.0104
0.0120
0,0239
0.1179
01173
0,0993
0.0910

0.0000
0.0000
0.0000
0.0024
0,0024
0.0000
0,0024
0.0024
0.007&
0.0076
0.0043
0.0200
0.0200
0.0200
0,0200
0.0200
0.0153
0.0153
0.0188
0,0076
0.0049
0.007&
0.0076
0.0276
0.0276
0.0276
0.0318
0,0276
0.0239
0.007&
0.0104
0.0120
0,0239
0.1179
01173
0,0993
0.0910

ULACH UPART4

0.0000
0.0000
0.0024
0,0024
0.0000
0,0024
0.0024
0.007&
0.0076
0.0043
0.0200
0.0200
0.0200
0,0200
0.0200
0.0153
0,0153
0.0188
0,0076
0.0049
0.007&
0.0076
0.0276
0.0276
0.0276
0.0318
0,0276
0.0233
0.007&
0,0104
0.0120
0,0239
0.1179
01173
0,0993
0.0910

0.0000
0.0024
0,0024
0.0000
0,0024
0,0024
0.0076
0,0076
0.0043
0.0200
0,0200
0.0200
0,0200
0.0200
0.0153
0,0153
0.0188
0,0076
0,0043
0.0076
0,0076
0.0276
0.0276
0,0276
0.0318
0,0276
0.0239
0.0076
0,0104
0.0120
0,023%
01173
01179
0,0993
0.0910
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USIMUL
UAMETHS
UPART3
ULACIZ
UPARTZ
ULACIE
ULACI4
ULACH
UPART4
UPARTE
ULONG4
ULONG3
UPARTH
UMELLIS
ULONGS
UTRIC3
UTRICE
UAMETH3
UHISP2
UHISPS
UHISP3
UHISPG
UHISP4
UREMIF3
UREMIF4
UMELLUZ
UAMETH1
UAMETH4
UCALY
UCALY?Z
uaren
uarens
uarend
uarenz
uarenh
UGIBB1
UTRILG
UMNERVE
UFOLI3
UGIBB2
UMNEDTH
UMNEOT3
UMEOTS
USsUBULA
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UFPARTS ULOMG4 ULONG3 UPART1 UNELU3 ULONGS UTRIC3 UTRICE UAMETH3I UHISPZ

0.0024
0,0024
0.0000
0,0024
0.0024
0.0076
0.0076
0.0049
0,0200
0.0200
0,0200
0,0200
0,0200
0.0153
0.0153
0.0188
0,0076
0.0043
0.0076
0.0076
0,0276
0,0276
0.0276
0.0318
0,0276
0,0239
0.0076
0.0104
0,0120
0,0239
0.1173
0.1179
0,0993
0,0910

0.0000
0.0024
0,0049
0.0000
0.0043
0.0049
0,0024
0,0166
0.0166
0.0166
0.0166
0,0166
0,0120
0,0120
0.0153
0,0049
0,0024
0.0043
0.0049
0,0313
0,0318
0.0318
0,0362
0.0318
0,0202
0.0104
0,0135
0.0089
0,0202
0,1086
0.1086
0,1082
0,0993

0.0024
0,0049
0.0000
0.0043
0.0049
0.0024
0,0166
0.0166
0.0166
0.0166
0,0166
0.0120
0.0120
0.0153
0,0049
0.0024
0.0043
0.0049
0,0313
0,0318
0.0318
0.0362
0.0313
0,0202
0.0104
0.0135
0.0089
0,0202
0.1086
0.1086
0,1082
0,0993

0,0024
0.0024
0.0076
0.0076
0.0049
0,0200
0.0200
0,0200
0,0200
0,0200
0.0153
0.0153
0.0188
0,0076
0.0043
0.0076
0.0076
0,0276
0,0276
0.0276
0,0318
0,0276
0,0239
0.0076
0.0104
0,0120
0,0239
0,173
0.1179
0,0993
0,0910

0.0049
0.0104
0.0104
0.0076
0,0237
0.0237
0.0237
0.0237
0,0237
0.0188
0.0188
0,0225
0,0104
0.0076
0.0104
0.0104
0,0318
0,0318
0.0318
0,0362
0.0318
0,0278
0.0104
0,0135
0,0153
0,0278
0,1279
01279
0,1082
0,0993

0.0043
0.0049
0,0024
0,0166
0.0166
0.0166
0,0166
0,0166
0.0120
0,0120
0.0153
0,0049
0,0024
0.0043
0.0049
0,0313
0,0318
0.0318
0.0362
0.0313
0,0202
0.0104
0.0135
0.0089
0,0202
0,1086
0.1086
0,1082
0,0993

0.0000
0,0024
0,0237
0.0237
0.0237
0.0237
0,0237
0.0059
0.0059
0.0089
0,0049
0,0024
0.0043
0.0049
0,0408
0,0408
0.0408
0.0458
0,0408
0,0202
0.0167
0.0201
0.0153
0,0202
0,1273
0.1279
0,1278
0.1177

0,0024
0,0237
0.0237
0.0237
0.0237
0,0237
0.0059
0.0059
0.0089
0,0049
0,0024
0.0043
0.0049
0,0408
0,0408
0.0408
0.0458
0,0408
0,0202
0.0167
0.0201
0.0153
0,0202
0,1273
0.1279
0,1278
0.1177

0,0200
0.0200
0.0200
0.0200
0,0200
0.0089
0.0089
0.0120
0,0024
0.0000
0.0076
0.0076
0,0362
0,0362
0.0362
0.0408
0.0362
0,0167
0.0135
0.0167
0.0120
0.0167
0.1178
0.1179
0.1177
0,1082

0.0000
0.0000
0.0000
0,0000
0.0346
0.0346
0,0392
0.0237
0,0200
0.0237
0.0237
0.0507
0,0507
0.0507
0.0564
0.0507
0,0361
0.0236
0.0274
0.0223
0,0361
0.108%
0.1089
0.1275
0.1174



USIMLUIL
UAMETHS
UPART3
ULACIZ
UPARTZ
ULACIE
ULACI4
ULACH
UPART4
UPARTE
ULOMNG4
ULOMG3
UPARTH
UMELLUA
ULOMNGS
UTRIC3
UTRICE
UAMETH3
UHISP2
UHISPS
UHISP3
UHISPG
UHISP4
UREMIF3
UREMIF4
UMELUZ
UAMETH1
UAMETH4
UCALY
UCALY?Z2
uaren
uarens
uarend
uaren?
uarenh
UGIBB1
UTRILG
UMNERVE
UFOLI3
UGIBB?2
UMEDTH
UMEOT3
UMEOTS
UsuUBULA

0.0000
0.0000
0.0000
0,0346
0.0346
0.0332
0.0237
0.0200
0.0237
0.0237
0.0507
0.0507
0,0507
0.0564
0.0507
0.0361
0.0236
0.0274
0.0223
0.0361
0,1089
0.1089
0.1275
0.1174

0.0000
0.0000
0,0346
0,0346
0,0392
0,0237
0.0200
0.0237
0.0237
0.0607
0,0507
0,007
0,0564
0,0507
0,036
0,0236
0.0274
0.0223
0,036
0,1089
0,1083
01275
0.,1174

0.0000
0,0346
0,0346
0,0392
0,0237
0.0200
0.0237
0.0237
0.0507
0.0507
0,0507
0,0564
0.0507
0.0361
0.0236
0.0274
0.0223
0.0361
0,1089
0.1089
0.1275
0.1174

0,0346
0,0346
0,0392
0.0237
0.0200
0.0237
0.0237
0.0507
0.0507
0,007
0,0564
0.0507
0.0361
0.0236
0.0274
0.0223
0.0361
0,1089
0,1089
01275
0.1174

0.0000
0.0024
0.0120
0.0089
0.0120
0.0120
0.0551
0.0551
0,0551
0.0610
0.0551
0.0305
0.0187
0.0224
0.0250
0.0305
015745
0.1575
0.1581
0.1461

0.0024
0.0120
0.0089
0.0120
0.0120
0.0551
0.0551
0,0551
0.0610
0.0551
0.0305
0.0187
0.0224
0.0250
0.0305
015745
0.1575
0.1581
0.1461

0.0153
0.0120
0.0153
0.01583
0.0610
0.0610
0,0610
0,0673
0.0610
0.0264
0.0224
0.0263
0.0211
0.0264
0,1700
0,1700
0.1710
0.1581

0.0024
0.0104
0.0104
0.0408
0.0408
0,0408
0,0458
0.0408
0.0202
0.0167
0.0201
0.0183
0.0202
0,1279
0,1279
0.1179
0.1085
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0.0076
0.0076
0.0362
0,0362
0,0362
0,0408
0,0362
0.0167
0.0135
0.0167
0.0120
0.0167
0,1179
01173
01177
0,1082

UHISPS UHISP3 UHISPE UHISP4 URENIF3 URENIF4 UNELUZ UAMETH1 UAMETH4 UCALY1

0.0000
0.0408
0.0408
0,0408
0,0458
0,0408
0.0273
0.0167
0.0201
0.0153
0,0273
0,1279
01279
01278
01177



USIMUL
UAMETHS
UPARTA
ULACIZ
UPARTZ
ULACIE
ULACIH
ULACH
UPART4
UPARTS
ULONG4
ULONG3
UPARTH
UMELLU3
ULOMNGS
UTRIC3
UTRICE
UAMETH3
UHISP2
UHISPS
UHISP3
UHISPG
UHISP4
UREMIF3
UREMIF4
UMELLUZ
UAMETH1
UAMETH4
UCALYA
UCALY?Z
uaren
uarens
uarend
uarens?
uarenb
UGIBBE1
UTRILG
UMNERVE
UFOLIA
UGIBB2
UMEDTH
UMEDOTS
UMNEOTS
UsUBULY

0,0408

0,0408 0,000

0,0408 0,0000 0,0000

0,0458 0,0024 0,0024 0,0024

0,0408 0,0000 0,0000 0,0000 0,0024

0,0278 0,0568 0,0568 0,0568 0,0628 0,0568

0,0167 0,0317 0,037 0,0317 0,0361 0,037

0,0201 0,0361 0,0361 0,0361 0,0407 0,0361 10,0318 0,004
0,0153 0,0393 0,0393 0,0393 0,043 00393 0,0188 0,0153
0,0278 0,0568 0,0568 0,0566 0,0628 0,0568 0,0000 0,027
01279 0,2347 0,2347 0,2347 0,2526 02347 0,1885 0,14%
01279 0,2347 0,2347 0,2347 0,2526 02347 0,185 0,14%
1278 0,1930 0,1930 0,1930 02081 01930 0,1386 0,127%
1

0,
0,177 0,1788 0,1788 0,1788 0,1930 01788 01278 0,174

0,0167

0,038 0,088

01362 01458 10,1885
01362 01458 10,1885
0,174 01278 0,1386
01073 0,177 0,128
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UCALY2 uareni uarend uarend uaren? uarent UGIBE1 UTRILG UNERVE UFOLI3 UGIBB2 UNEQTT UNEQT3 UNEOTS USUBUL

0,0000
01211 01211
01279 01279 0,004



